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Abstract

An Investigation of the

Requirements for a Personal Decision Support System 

For Choosing Among 

Health Care Financing Alternatives 

Considered from a Diffusion of Innovations Perspective

Drawing from the Diffusion of Innovation research tradition, this 

study investigates the requirements for a Personal Decision Support 

System for selection among a set of health care financing or insurance 

options available to the individual. Using the health care insurance 

decision commonly required of many citizens of the U.S.A. as the focus 

of study, the study characterizes the requirements as generalized 

meta-requirements applicable to many systems and functional 

requirements applicable to a system of a particular type. The 

argument is also presented that Decision Support Systems used for 

personal decisions represent a rather specialised case of DSS. This 

specialised case is characterised as Personal Decision Support Systems 

or PDSS.
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1 Chapter 1 - Introduction

The primary rationale for the subject matter of this study comes 

from three points of view. The first is related to the magnitude of 

the problem of financing health care, both from a macro level and a 

more micro or individual level. The second influence derives from the 

importance of and sensitive nature of access to effective health care 

from the individual perspective. Third is the rather complex and 

often confusing nature of the decision about health care financing or 

insurance faced by many citizens of the U.S.A.

The magnitude of the health care financing problem may be 

recognized from either a social or macro level, or from a more micro 

or personal level. The scope of the macro or social impact of health 

care financing in the U.S.A. is demonstrated by data reported by the 

Centers for Medicare and Medicaid projects suggesting that 

approximately 16% of the Gross Domestic Product (GDP) of the U.S.A. 

will be allocated to health care by 2005 (CMS 2000) . The impact of 

health care cost for the individual is suggested by data reported by 

the American Hospital Association suggesting that the daily cost of a 

hospital stay has increased from $74 in 1970 to approximately $1,478 

in the year 2000 as shown in Appendix II - Selected American 

Hospitalisation Association Utilisation Statistics.

A second theme of influence on the justification of the study 

comes from the field of Decision Support Systems, a specialized branch 

of Information Systems. The traditional emphasis on the study and 

practice of DSS work has been grounded in support of decision 

processes in organizational environments. However, the remarkable 

adoption of personal computer systems, and especially of Internet 

based information services for personal use argues for investigation 

of personal versus organisational use of such decision support 

services. The relevance of an interest in individual decision making 

about health care financing or insurance is further suggested by
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recent papers addressing such issues (Schoenbaum, Spranca et al. 2001, 

pp. 35-48; Harris 2002, pp. 551-571).

1.1 Aims and Objectives

The overall aim of this study is to satisfy two general 

purposes:

1 - To identify the requirements for a personal decision support

system to support individual choices among a set of health 

care financing options and

2 - based on the requirements identified in item 1 above, to

provide a set of criteria that may be used to guide the 

development or evaluation of a decision support system for 

making individual health care financing choices

The more specific objectives of this study are related to the 

three areas of subject matter that have motivated this particular 

study and provided the subject matter reference perspectives for the 

study. These three subject areas include Health Care Financing, 

Decision Support Systems, and Technology Adoption. These more 

specific objectives for the study include:

1.1.1 Health Care Financing

Describe and characterize health care financing and insurance as 

implemented in the U.S.A.

1.1.2 Decision Support Systems (DSS)

Critically review the fundamental nature and a generalized 

architecture of Decision Support Systems (DSS). This will also 

describe some essentials of the human decision making process as 

related to the study of Decision Support Systems.

14



1.1.3 Technology Adoption

Describe and characterize the processes of Technology Adoption 

based on a Diffusion of Innovation model.

1.1.4 Data Analysis

Collect and analyse data, to determine the requirements of a 

Decision Support System to be used by an individual to choose among 

various financing or insurance plans that may be available to the 

individual. This data will be based on a survey conducted of 

individuals representative of persons making this type of health care 

financing decision.

1.1.5 Stakeholder Identification

After analysis of the data described above, identify the wider 

set of stakeholder groups with an interest in the design and use of 

the type of DSS indicated in 1.1.4 above.

1.1.6 Determine Conclusions

Reach appropriate conclusions regarding the requirements for 

Decision Support Systems to be used for personal health care financing 

or insurance selection.

1.2 Outline of the Thesis

This study is organised into a structure that gives attention to 

an initial statement of the problem area under consideration, a review 

of literature associated with the three primary subject areas related 

to the study, collection and analysis of data related to the 

identification of the requirements for the type of Decision Support 

System (DSS) under consideration, identification of stakeholder 

groups, and development of conclusions supported by this study. The 

discussion of the study is presented in a series of chapters that 

approximately follow these topics in sequence.

Requirements for a Personal Decision Support System
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1.2.1 Initial Statement of Problem

An initial statement of the problem is presented in Chapter 2. 

Chapter 3 provides an overview of literature related to the three 

primary reference subject areas of Health Care Financing, Decision 

Support Systems, and Technology Adoption. This is followed, in 

Chapter 4, by brief comments on an overview of the relevant market 

with an emphasis on three associated markets: the health care market, 

the health care financing market, and the Personal Decision Support 

Systems market. Following this market oriented discussion, a 

restatement and expansion of the problem is presented in Chapter 5.

1.2.2 The Research Methodology

Chapter 6 details much of the research methodology of the 

project with emphasis on development of a survey instrument, conduct 

of a pilot survey, revision of the survey instrument, and conduct of 

the final data collection survey. It is at this point that the 

clarification of requirements or attributes of the system into meta-

attributes or requirements and more detailed, application-specific 

attributes or requirements, begins to develop. The survey gives 

primary attention to the meta-attribute type of requirements while 

analysis of selected sample applications is used as the basis for 

determination of the functional attribute type of requirements.

Chapter 7 supports this discussion of methodology with a review of the 

results of the analysis of the data generated by the survey process 

described in Chapter 6.

1.2.3 Stakeholder Group Identification

Chapter 8 presents a different, more qualitative effort to 

determine needs of various stakeholder groups related to the use of 

the type of Personal Decision Support System (PDSS) under 

consideration. A limited number of personal interviews with 

stakeholder group representatives are presented. However, the primary

Requirements for a Personal Decision Support System
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concern of Chapter 8 is in the identification of relevant stakeholder 

groups.

1.2.4 Discussion and Conclusion

Chapters 9 and 10 function very much in coordination with each 

other. Chapter 9 provides for a discussion of the survey and other 

data collection efforts described above. Chapter 10 supports this by 

presenting conclusions supported by the study and suggestions for 

future research in this and related subject areas.

17
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2 Chapter 2 - Initial Statement of the Problem

The Research Question to be addressed in this study is "What are 

the requirements for a Personal Decision Support System (PDSS) for 

choosing among health care financing alternatives?" Although this 

rather condensed expression of the research question gives attention 

to two areas of the concern for this study, it does not fully 

represent the scope of influence on the study. The first two areas of 

study influencing this study are indicated within the stated question. 

The first area of concern is that of Personal Decision Support 

Systems, as a somewhat special case of a more generalised 

consideration of Decision Support Systems (DSS). The second point of 

focus is that of Health Care Financing or Insurance and the decisions 

that may be presented to an individual in the United States health 

care financing market. The third point of focus, of significant 

influence on this study even though not expressly identified in the 

research question, is that of Technology Adoption as considered from a 

Diffusion of Innovation tradition. These three perspectives on this 

study may well be considered as:

1. Decision Support Systems. Gives definition and structure 

to the type of information system under consideration.

2. Health Care Financing. Provides the particular subject 

area or domain within which the decision is to be made.

3. Diffusion of Innovation. Provides a research tradition of 

influences on adoption of a particular technology and the 

diffusion of the technology through a society.

This study is rather exploratory in nature. Given the later 

development of Decision Support Systems, in contrast to some other 

categories of information systems such as transaction processing 

systems, the remarkable increase in the use of the World Wide Web 

services of the Internet, and the complex nature of the health care 

financing decision question, this study approaches these issues with
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an effort to integrate the subject areas and explore requirements 

definition. The purpose of this study is directed toward development 

of an understanding of the specific type of Decision Support System 

addressed here and the development of more general recommendations for 

information systems methodology.

Drawing on related research, this study will attempt to identify 

two general types of requirements. The first type of requirement 

domain will address generalised attributes of information systems 

technology that may be relevant to the adoption of many different 

types of information systems. Given the generalised nature of these 

requirements, these shall be identified as "meta-attributes" or "meta-

requirements." The second domain will address more specific 

functional requirements of a particular type of Personal Decision 

Support System (PDSS). These requirements or attributes, focused on 

the functional nature or purpose of the specific type of information 

system will be addressed as "functional attributes" or "functional 

requirements."

The meta-requirements will be developed from the Diffusion of 

Innovation tradition while the functional attributes will be developed 

from an analysis of sample decision systems of this type and 

consideration of the nature of this particular decision process.
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3 Chapter 3 - Review of Literature

The review of the literature will be organised into the three 

focus areas mentioned above: an overview of Health Care Financing in 

the United States, a summary of the fundamentals of Decision Support 

Systems, and a review of the fundamentals of the Diffusion of 

Innovations research. Each of the subject areas will be discussed 

individually and then an effort will be made to coordinate the 

relevance of each to the particular study at hand.

With attention to Personal Decision Support Systems (PDSS), one 

cannot presume the existence of organisation decision processes, or 

other processes such as management influence or organisational support 

as providing the guidance for the adoption of such information 

technologies. The Diffusion of Innovations traditions, which include 

examples of adoption outside of a clearly defined organisational 

structure, suggest a relevant framework for the consideration of this 

type of information system.

The discussion of the tradition of Diffusion of Innovations 

research presented here has given primary attention to the phases of 

the innovation-decision process and the attributes of innovations as 

outlined by Rogers (Rogers 1995, pp. 161-251) . The emphasis on the 

view of Diffusion of Innovations as a process to be addressed from a 

social system perspective appears to be especially significant since 

the overall concern of this study is to address Personal Decision 

Support Systems (PDSS). Most consideration of the adoption of 

Decision Support Systems technologies has been addressed to the 

adoption of such technologies within organisations. This should not 

be taken as a surprise since until fairly recently computer-supported 

information systems were of primary interest within organisational 

structures. It is only with the widespread use of the personal 

computer and especially the dramatic use of the Internet, specifically
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the World Wide Web (WWW) services of the Internet, in home use that 

the concept of a DSS for personal use has developed relevance.

This focus on perceived attributes conforms to the common 

practices in much of the research effort on diffusion of innovation 

and seems relevant to the consideration of decision support systems to 

be used by individuals. However, the appropriate use in the study of 

personal information systems of the attributes adopted and tested for 

validity by Moore and Benbasat (Moore and Benbasat 1991, pp. 192-222) 

remains unresolved for consideration of Personal Decision Support 

Systems (PDSS).

3.1 Introduction to Health Care Financing in the United States

The study of the information systems or informatics of health 

and health care delivery needs to consider not only information 

systems that are focused on the diagnosis and treatment of illness or 

the maintenance of health. Attention also needs to be, and has been 

on various occasions, directed to aspects of health care 

administration to include health care financing. Given the variety of 

health care delivery models and approaches to health care financing in 

practice within the U.S.A. and other industrialised nations today, 

this has become a rather sophisticated area of its own. This is 

especially true on an international basis, with substantially 

different health care financing models adopted by different countries, 

but is also quite true in the United States of America (U.S.A.) as 

this country continues to develop a health care delivery and financing 

system. This effort continues to attempt to find a balance of health 

care financing between private sector and public sector roles and 

between traditional forms of health or health care insurance and newer 

models of health care financing.
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Examples of both the change and uncertainty of this financing, 

often in anecdotal form, abound. In the 1970's substantial 

speculation about and congressional interest in some form of national 

health insurance was exhibited. At that time, U.S. Senator Ted 

Kennedy, who is still serving in the U.S. Congress in mid 2003, was 

seen as the likely champion of such a federal program. With 

experience in the contractual administration of such federal health 

care financing programs as Medicare, Medicaid, and the military 

services TRICARE program, organisations such as the Blue Cross / Blue 

Shield plans anticipated a likely role in the administration of a 

national program. However, such a national tax-based system of health 

care financing did not develop during this time period. During the 

1970's organisations such as state governments and major corporations 

moved away from underwritten insurance programs. Organisations of 

this type often contracted with health insurance organisations for 

"administrative services only" contracts and underwrote the cost and 

risk of the health insurance themselves. The 1980's saw the 

development of major trends to create various forms of "managed care" 

programs in an effort to contain the high rate of inflation that had 

come to characterise the cost of health care financing. Taking 

several forms or models, these managed care programs were and still 

are characterised by some form of management fee or "capitation fee" 

rather than tradition reimbursement of the health care provider on a 

"fee-for-service" basis. During U.S.A. President Bill Clinton's first 

term of office (1993 - 1997) his wife, Hilary Rodham Clinton, assumed 

the role of champion of health care financing reform. Her efforts 

attracted substantial attention in the public press but achieved no 

substantive changes in the U.S.A. health care financing system. The 

limited success of these various efforts to control the costs of 

health care financing is further illustrated in Figure 3.1 - Personal

Requirements for a Personal Decision Support System

3.1.1.1 Significance of the Health Care Financing Issue
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Health Care Expenditures as a Percent of Gross Domestic Product 

prepared by the Centers for Medicare and Medicaid (CMS)1. The percent 

of Gross Domestic Product in the U.S.A. allocated to Personal Health 

Care Expenditures is reported as increasing from approximately 9% in 

1980 to approximately 13.2% in 2000 and is projected to reach 

approximately 17% by the year 2011.

Figure 3.1 - Personal Health Care Expenditures as a Percent of Gross
Domestic Product

Source: Derived from: Centers for Medicare and Medicaid Web 

Site; http://cms.hhs.gov/statistics/nhe/projections- 

2 001/proj 2 0 01.pdf

Although the data presented by the CMS gives emphasis to the 

financial trends at a very summary level, a different set of data, 

presented by the American Hospital Association and presented in 

Appendix II - Selected American Hospital Association Utilisation

1 Previously known as the Health Care Financing Administration (HCFA). 
The change in agency name was effective July 1, 2001. In many cases
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Statistics, serves to reinforce the data presented in Figure 3.1. 

Figure 3.2 - Number of Hospitals by Year shows a general trend for the 

number of hospitals to decline from 5,895 hospitals in 1980 to 4,934 

in 2000. However, the total revenue reported shows a general increase 

from approximately 19.5 million dollars in 1980 to approximately 357 

billion dollars in the year 2000. In Figure 3.2 and Figure 3.3, both 

taken from the AHA data, the number of hospitals over this time period 

has actually shown a decline but the total hospital revenue shows 

notable increase.

Figure 3.2 - Number of Hospitals by Year

Hospitals

Year

Source: (AHA 2002, p. 2)

references may still be made to the previous agency name.
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Figure 3.3 - Hospital Revenue by Year
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Source: (AHA 2002, p. 2)

Of perhaps more instructive value regarding individual costs for 

hospitalisation are the trends suggested by the AHA data presented in 

Figure 3.4 and Figure 3.5. Figure 3.4 - Cost Per Inpatient Hospital 

Stay shows an increase in the cost from $604.59 in 1970 to $6,650.68 

in 2000 for an average annual increase of 8% (Standard Deviation = 

.05). The daily costs, as shown in Figure 3.5 - Cost Per Inpatient 

Hospital Day, increased from $73.73 in 1980 to $1,477.99 in 2000. The 

average annual increase for this daily cost was 10% (Standard 

Deviation = .04). Attention to these increases in cost per stay and 

cost per day may suggest why so much attention was directed to 

development of various managed care options, versus traditional fee- 

for-service insurance options, over the past few decades.
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Figure 3.4 - Cost Per Inpatient Hospital Stay
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Source: (AHA 2002, p. 2)

Figure 3.5 - Cost Per Inpatient Hospital Day

Inpatient
Day

(dollars)

-♦— Adjusted per 
Inpatient 
Day
(dollars)

Year

Source: (AHA 2002, p. 2)

In the early 2000's the managed care programs continue to be a 

major component of the health care financing system in the U.S.A. 

However, traditional fee-for-service programs still remain a part of 

the system. Experiments with government programs such as the TennCare 

program adopted by the State of Tennessee have been developed as an 

alternative to the traditional provisions of the federally funded 

Medicaid program. Offering coverage to the poor, disabled, or those
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who cannot obtain other health insurance, TennCare was adopted, with 

the approval of the federal Centers for Medicare and Medicaid (CMS), 

in 1994. In late 1999 the Tennessee Blue Cross-Blue Shield 

Organisation created headlines in Tennessee newspapers with threats of 

withdrawal from the TennCare program. This was especially significant 

at that time since this organisation enrolled approximately 645,000 

persons, approximately one half of the total participants in the 

entire TennCare program (Cheek and Wissner 1999, pp. 1,5). This 

suggests impact on the various stakeholders of the TennCare program 

but especially the enrolees of the program. Likely these enrolees 

have few alternatives for comparable coverage and likely have limited 

ability to effectively use information systems to assist in making 

choices that may be offered should the Blue Cross / Blue Shield plan 

actually have withdrawn from the program as threatened. As of the 

summer of 2003, Blue Cross/Blue Shield of Tennessee does continue to 

offer programs under the TennCare program contract.

3.1.2 Review of Recent History

Given the dynamic and changing nature of the health care 

financing system(s) in the U.S.A., a need continues to find some sense 

of order and some basis for decision making by the various 

participants and "stakeholders" in this industry. The approach of 

this study will be to consider health care financing as a component of 

the health care industry. Therefore, a brief history of this industry 

in the U.S.A. is appropriate. Bourke (Bourke 1994, pp. 7-10) presents 

such a history and identifies five distinct periods since World War 

II.

3.1.2.1 Health Care 1945 - 1965

The U.S.A. economy experienced a general expansion with the 

emergence from World War II. Health care participated in this general 

economic expansion, developing into a major industry. The expansion
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was encouraged by government support of research in medical schools 

and provision of federal government funding for hospital construction.

3.1.2.2 Health Care 1965 - 1973

With the passage of legislation implementing Medicare and 

Medicaid in 1965, emphasis was placed on the equitable distribution of 

health care services through the U.S.A. society. This provision of 

health care for those unable to make payment increased the demand for 

health care resulting in further expansion of health care facilities.

Provision of health care benefits by employers, which had begun 

during World War II and continued through the 1950's, served as a 

salary substitute in some industries serving to support recruitment 

and retention of workers. This, combined with the impact of the 

federal programs, created a market where the direct consumer of health 

care services often assumed little responsibility for payment of the 

cost for these services.

Health care began to show some attributes of a regulated 

industry, relatively free from competition, and with few limits placed 

on demand. Results included little pressure on hospitals for 

effective management, limited emphasis on information systems 

development for such management, and relatively small, unsophisticated 

in-house data processing staff within the hospital.

3.1.2.3 Health Care 1973 - 1983

Nineteen seventy-three marked a period of disenchantment with 

the health care system. Two fundamental assumptions came into 

question: (1) that Americans needed more health care to be provided

by the federal government; and (2) whether health care professionals 

and non-profit hospitals were best qualified to determine how the 

health care services were to be delivered. The focus of attention 

shifted from equity of distribution of health care to cost control. 

Health care expenditures, as a percentage of the national budget, were 

rising faster than other components. Alternative structures for
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delivery of care such as private institutions, investor owned 

hospitals, alternative delivery systems, and various forms of managed 

care found increasing acceptance in the marketplace.

3.1.2.4 Health Care 1983 - 1991

This time period was characterized by further development of 

trends that became apparent during the 1973 - 1983 time period. Two 

specific, notable trends were the increasing percentage of the 

population eligible for government supported health care and efforts 

to control costs. Examples of cost control included implementation of 

Diagnostic Related Group (DRG) reimbursement by the Medicare program 

and efforts at cost shifting and new forms of organization. The DRG 

reimbursement program called for a cap on payments to hospitals for 

treatment based on the diagnosis of the condition rather than the 

actual treatment of the patient. Increased costs recognized by 

insurers and employers encouraged a more active role in cost 

containment with techniques such as increased use of co-payments and 

deductibles.

In addition to changes in reimbursement techniques such as the 

use of DRG's, co-payments, and deductibles; more fundamental 

organisational structures continued to take place. The use of 

"administrative services only" contracts which provide only for 

contract administration not actual underwriting of risk, and 

development of HMO's and Preferred Provider Organizations (PPO) became 

more widespread. Such changes began to have impact on the management 

style of health care organizations such as hospitals. Control of 

costs became more important and the health care market showed more 

characteristics of competition. The role of information systems for 

effective management support assumed a more significant role.

3.1.2.5 Health Care 1991 and Beyond

Effective resolution of the goals of appropriate provision of 

health care balanced with effective cost control remained elusive.
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Health care costs continued to increase, reported by Bourke (1994, p. 

10) as reaching 14% of Gross National Product by 1992. Different 

states attempted alternative techniques to control cost. Minnesota 

adopted an outcomes-based reimbursement scheme while Oregon and 

Tennessee applied for waivers to the standard Medicaid reimbursement 

program to adopt alternative, experimental reimbursement programs. In 

major cities, employers coordinated efforts to build databases 

correlating cost, outcome, and satisfaction data for the city 

hospitals. Companies were required to insure that accounting reports 

placed future health care expenditures for retirees as a liability on 

their balance sheets.

Questions regarding availability of coverage continued to 

present themselves. Much of the attention in this area was directed 

to the "medically indigent" - people who are employed but still are 

not able to afford health care. General dissatisfaction with the 

health care system was evidenced by President Clinton's promise of 

health care reform. His wife assumed the role of advocate of health 

care reform at the national level though little actual change occurred 

as a result of her efforts. Continued attention to health care 

issues, largely focused on issues of finance, by the general press in 

the U.S.A. indicates there is still substantial dissatisfaction with 

the nation's health care system. However, the perception of the 

nature of the problem has undergone significant change since the post 

World Ward II period.

3.1.3 Centers for Medicare and Medicaid - An Overview

The Centers for Medicare and Medicaid (CMS), known as the Health 

Care Financing Administration (HCFA) for most of its history, of the 

U.S.A. federal government serves as a major source of health care 

financing throughout the United States of America. The agency 

reported provision of over $500 billion annually in 2003 (CMS 2003, p. 

1) and approximately 41 million citizens covered under the Medicare

30



Requirements for a Personal Decision Support System 

program (CMS_Medicare 2003, para. 1) and 36 million covered under the 

Medicaid program (CMS_Medicaid 2003, para. 2). The roles of CMS are 

especially significant to the study of decision making in the Health 

Care Financing arena given the large amounts of funding distributed by 

CMS and the pervasive impact of this organisation.

3.1.3.1 History-

Significant financing of health care for the public non-military 

sector in the United States predated the creation of CMS, or HCFA, 

with the establishment of the Medicare and Medicaid programs in 1965. 

Adoption of these programs at that time represented a major portion of 

the "Great Society" programs of U.S. President Lyndon B. Johnson.

This also represented the first major provision of civilian health 

care coverage by the U.S. government. Prior to this date health care 

coverage was only supported for those in military service or very 

specialised segments of the U.S. population.

The management of these two large Federal health care programs, 

Medicare and Medicaid, was transferred to the newly created Health 

Care Finance Administration (HCFA) in 1977. Since that date, the role 

of CMS has grown to include additional services such as:

• Federal oversight of clinical laboratories under the

Clinical Laboratory Improvement Amendments

• Oversight of Medigap insurance

• The Health Insurance Portability and Accountability Act

(HIPAA), for individual and small group market health 

insurance regulation

• The State Children's Health Insurance Program (SCHIP)

(CMS_SCHIP 2003, para. 1)

Furthermore, the nature of the coverage provided by both 

Medicare and Medicaid has evolved significantly since 1977. Table 3.1
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- Significant Changes to Medicare and Medicaid Programs Since 1977, 

provides a brief listing of some of the more significant changes in 

these programs (HCFA_SP 1999, p. 14) .

Table 3.1 - Significant Changes to Medicare and Medicaid Programs
Since 1977

D ate D e s c rip tio n

1972 In c re a s e d  M e d ic a re  E lig ib ility

E xtens ion  o f M e d ic a re  e lig ib ility  to  in d iv id u a ls  u n d e r age  65 w ith  lo n g -te rm  d is a b ilit ie s  and to 
in d iv id u a ls  w ith  e n d -s ta g e  re n a l d isease .

1982 E n c o u ra g e m e n t o f H M O 's  /  P e e r R e v ie w

T h e  T a x  E q u ity  and  F isca l R e s p o n s ib ility  A c t m a d e  it e a s ie r and m o re  a ttra c tive  fo r  hea lth  
m a in te n a n c e  o rg a n is a tio n s  (H M O 's ) to  c o n tra c t w ith  the  M e d ica re  p rog ram . B y m id -y e a r 1998 
a p p ro x im a te ly  17%  o f b e n e fic ia r ie s  had e n ro lle d  in m a n a g e d  ca re  p lans. In a d d ition , the  ac t 
e xp a n d e d  C M S ’s q u a lity  o v e rs ig h t e ffo rts  th ro u g h  P e e r R e v ie w  O rg a n is a tio n s  (PR O 'S).

1983 In p a tie n t P ro s p e c tiv e  P a y m e n t

A n in p a tie n t a cu te  h o sp ita l p ro s p e c tiv e  p a y m e n t sys te m , based  on p a tie n t’s d ia g n o se s , w as 
a d o p te d  to re p la c e  c o s t-b a s e d  paym en ts .

1987 S tro n g e r N u rs in g  H o m e  P ro te c tio n

T h e  O m n ib u s  B u d g e t R e c o n c ilia tio n  A c t o f 1987  (O B R A 8 7 ) s tre n g th e n e d  the  p ro te c tio n s  fo r 
re s id e n ts  o f nu rs ing  hom es.

1989 N ew  P h y s ic ia n ’s F ee  S c h e d u le

A  ne w  fe e  sc h e d u le  fo r p h ys ic ia n  and  o th e r p ro fe s s io n a l se rv ic e s  w a s  app ro ve d .

1997 W id e  V a rie ty  o f  C h a n g e s  (B B A 9 7 )

T h e  B a lanced  B u d g e t A c t o f 1997 co n ta in e d  a v a rie ty  o f ch a n g e s  to  th e  M e d ica re  p rog ram  
inc lud ing :

N ew  M e d ic a re  m a n a g e d  c a re  and  o th e r p riva te  hea lth  p lan  c h o ice s  fo r  b e n e fic ia r ie s

C M S  re q u ire d  to  d e v e lo p  and  im p le m e n t ne w  p ro s p e c tiv e  p a ym e n t s y s te m s  fo r  m a n y  M e d ica re  
s e rv ic e s  in c lu d in g  h o m e  hea lth , sk ille d  nu rs ing  fa c ilit ie s , h o sp ita l o u tp a tie n t d e p a rtm e n ts , and 
o u tp a tie n t re h a b ilita tio n  se rv ice s

E x tended  life  o f th e  M e d ica re  T ru s t Fund  on a s h o rt te rm  bas is  and e s ta b lish e d  c o m m is s io n  to 
p lan fo r  fu tu re  o f th e  p ro g ra m

P rov ided  a b road  ra nge  o f b e n e fic ia ry  p ro te c tio n s

E xp a n d e d  p re v e n tiv e  ben e fits

P ro v id e d  fo r te s tin g  o th e r in n o va tive  a p p ro a c h e s  to  p a y m e n t and  s e rv ic e  d e liv e ry  th ro u g h  
re se a rch  and d e m o n s tra tio n s

2001 A g e n c y  N a m e  C h a n g e

E ffe c tive  J u ly  1, 2001 th e  n a m e  o f th e  a g e n c y  w a s  ch a n g e d  fro m  the  H ea lth  C are  F inanc ing  
A d m in is tra tio n  (H C F A ) to  th e  C e n te rs  fo r  M e d ic a re  and  M e d ica id  (C M S ).

(HCFA_SP 1999. pp. 5-6)
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3.1.4 Major Programs of CMS

The three major programs of the Centers for Medicare and 

Medicaid that directly support the financing of health care are:

1. Medicare

2. Medicaid

3. State Children's Health Insurance Programs (SCHIP)

The impact of these programs, as indicated in Figure 3.6 - The 

Nation's Health Dollar: 2000 - Where It Came From, (CMS 2000) 

indicates that the numbers reported for the first two major programs 

show that in 2000 Medicare and Medicaid funded approximately 34 

percent of health care spending in the U.S.
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Figure 3.6 - The Nation's Health Dollar: 2000 - Where It Came From

1 "Other Public" includes programs such as workers'
compensation, public health activity, Department of 
Defense, Department of Veterans Affairs, Indian Health 
Service, and State and local hospital subsidies and school 
health.

2 "Other Private" includes industrial in-plant, privately funded
construction, and non-patient revenues, including 
philanthropy.

Source: Derived from (CMS 2000)

3.1.5 Blue Cross / Blue Shield Overview

Any consideration of health care financing in the U.S.A. must 

give some consideration to the Blue Cross and Blue Shield (BCBS) 

system. BCBS has served a significant role in the development of 

health care financing in the U.S.A. and continues to serve major roles 

in the delivery and administration of health care financing in various 

forms. The Blue Cross and Blue Shield Association estimates that 

approximately one in four U.S.A. residents carries a BCBS card to 

provide evidence of health insurance coverage (BCBS_Assoc._Know 1999, 

p. 1) .
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3.1.5.1 Blue Cross History

The development of the Blue Cross system, oriented toward 

hospital coverage, is generally traced to Baylor University in Dallas, 

Texas (BCBS_Assoc._History 2003, p. 1). In 1929 Justin Ford Kimball, 

an official with the university, introduced a plan to provide for 

"pre-paid" health care. The first plan guaranteed hospital care of up 

to 21 days for schoolteachers for a rate of $6.00 per year. Soon 

other groups of employers in the Dallas area began to join the plan 

and shortly afterward, national attention followed.

The first actual use of the Blue Cross as a logo to identify 

such programs occurred in Minnesota in 1933. E .A . Steinwyk, an 

executive with what was to evolve into Blue Cross and Blue Shield of 

Minnesota, began to identify his hospital care program with a blue- 

colour cross symbol. Soon other groups throughout the U.S.A., and 

later in other nations, adopted the blue cross. In 1939 a commission 

of the American Hospital Association (AHA) officially adopted the blue 

cross symbol for plans meeting certain guidelines. In 1960 the Blue 

Cross Association replaced the commission, which was independent of 

the AHA. All formal ties between the Blue Cross Association and the 

AHA were severed in 1972. At that time the AHA symbol was removed as 

the centrepiece of the Blue Cross logo.

3.1.5.2 Blue Shield History

The development of the Blue Shield concept, provision of 

coverage for physician's charges, grew out of the lumber and mining 

camps of the Pacific Northwest at the turn from the nineteenth to the 

twentieth century. Employers arranged to provide medical care for 

their workers and contracted with physicians who were paid a monthly 

fee for their services. These contracts led to the creation of groups 

of physicians known as "medical service bureaus." Pierce County 

physicians organised the first of these medical service bureaus in

Requirements for a Personal Decision Support System
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Tacoma, Washington in 1917. Some of these bureaus, including the 

Pierce County bureau, still operate today as Blue Shield Plans.

Based on the example of these medical service bureaus, the first 

modern Blue Shield Plan was founded in California in 1939. In 1948 

the Blue Shield symbol had been informally adopted by a group of nine 

plans known as the Associated Medical Care Plans. In 1951 this group 

registered the Blue Shield with the federal patent and trademark 

office and this group eventually became known as the National 

Association of Blue Shield Plans. In the 1970's, as changes to the 

Blue Cross logo reflected changes in the Blue Cross / AHA 

relationship, the logo of the American Medical Association (AMA) 

disappeared as the centrepiece of the Blue Shield logo. In 1982 a 

merger of the Blue Cross Association and the National Association of 

Blue Shield Plans created the Blue Cross and Blue Shield Association 

(BCBS_Assoc._History 2003, para. 6).

It is worth noting that though the Blue Cross and Blue Shield 

organisation gives the impression of a national "company", this is not 

actually true. In fact most of the local Blue Cross and Blue Shield 

Plans are incorporated as not-for-profit organisations. However, in 

the market place they give the impression of and compete much as if 

they were for-profit companies. Even though many Blue Cross and Blue 

Shield plans developed as separate organisations in earlier years, 

based on providing hospital payments or physician payments, today many 

have merged into joint Blue Cross and Blue Shield Plans. Each plan is 

a separate corporation with separate management, boards of directors, 

and responsibility for financial stability. Some efforts to function 

as a national company, such as serving out-of-area claims for 

subscribers incurring needs for service outside of their plans' 

geographic area, are supported among the plans. In some cases 

national programs and contracts such as the coverage for U.S.A. 

federal government employees have been established. In many ways the
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Blue Cross and Blue Shield system presents itself as a national 

organisation even though it is not truly a national company.

3.1.5.3 Blue Cross / Blue Shield Characteristics

Based on descriptive information on its web site, the Blue Cross 

/ Blue Shield system characterises itself as:

• Composed of 42 different independent Blue Cross and Blue

Shield Plans.

• Collectively these plans provide health care coverage for

more than 81.5 million people in 50 states, the District 

of Columbia, and Puerto Rico (BCBS_Assoc._History 2003, 

para . 3 ) .

• Blue Cross and Blue Shield Plans reported in 1999 that they

operated with an average administrative cost of 

approximately 12% of premium revenue as contrasted to 

administrative costs of up to 25% incurred by commercial 

insurance companies (BCBS_Assoc._Facts 1999, pp. 1-2).

The plans suggest that this results in the return of a 

higher percentage of premium payment to the customer in 

the form of claims payment.

• Blue Cross and Blue Shield report coverage of large numbers

of the U.S.A. population. Based on 1998 figures, the 

latest reported, BCBS reports:

o Over 46.7 million enrolled in a Blue Cross and Blue 

Shield managed care plan.

o Approximately 27.5 million persons enrolled in a BCBS 

Preferred Provider Organisation (PPO)

o Approximately 14.2 million persons covered under 94 

BCBS Health Maintenance Organisations (HMO's).
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o Coverage for some 6.4 million persons under 68 POS 

organisations.

o Approximately 3.9 million subscribers covered under the 

Federal Health Benefits program are covered by the BCBS 

Member Plan coverage. This represents over 46.2 

percent of the federal employees and retirees in this 

program.

o The Member Plans serve as the largest single processor 

of Medicare claims (both Part A - hospital claims and 

Part B - doctor claims) in the nation 

(BCBS_Assoc._Facts 1999, pp. 1-2).

The Blue Cross and Blue Shield system must be considered as 

having a rather unique role in health care financing in the U.S.A. 

based on the size and historical role of the BCBS system. Today this 

role may be considered as focused on serving as:

1. A major provider of underwritten insurance programs and

2. A major administrator of non-underwritten programs such as the 

federal government programs, both for federal government 

employees and Medicare and Medicaid programs, and 

"administrative only" contracts with major private sector 

employees.

3. Significant provider and advocate for various forms of managed 

care programs

4. Influencer of health care financing policy at various levels in 

U.S.A. society.

3.1.6 Insurance and Health Care Financing

Consideration of various issues of health care financing quickly 

brings to attention issues related to health care insurance as 

suggested by the significant role of the Blue Cross and Blue Shield
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system in the U.S.A. market. This suggests a need to develop a 

fundamental sense of, "What is insurance?" A complete discussion of 

insurance programs or even only health care insurance is beyond the 

scope of this paper. Detailed attention to characteristics of 

insurance or merely health insurance could distract from the focus of 

this study on decision support systems. Therefore, only an 

introductory consideration of the nature and role of health care 

insurance as related to health care financing is considered.

A quick response to the above question may be given as, 

"Insurance provides for the pooling of financial risk." Or, in other 

words, "insurance reduces the variability of the insured's income by 

pooling a large number of units, and operating on the principle of the 

law of large numbers" (Folland, Goodman et al. 1997, p. 230). The 

fundamental purpose of insurance is to share the financial risk of 

certain types of hazards or perils. For this sharing of risk to have 

a predictable nature, the population for which the risk is shared must 

be large enough and homogenous enough for reasonable determination of 

the probability of the risk or hazard. Without these two 

characteristics, setting an appropriate premium for the coverage 

becomes rather impractical.

Several terms, as applied to health insurance, also warrant 

clarification. Premium coverage may be considered to be the amount 

that a person pays for a certain type and level of coverage. The 

consumer will commonly pay $X premium for $7 of coverage. Many health 

care insurance policies include provision for coinsurance and 

copayment. Such provisions require that the insured share in the 

financial loss when the expected hazard or peril does in fact occur. 

The percentage of loss that must be paid by the customer, the insured, 

is referred to as the coinsurance rate while the amount of payment is 

referred to as the copayment. Under some insurance programs a fixed 

copayment is applied to certain charges, such as filling a
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prescription or a doctor's office visit, while a percentage 

coinsurance rate is applied to other expenses such as hospital 

charges.

Many insurance policies also include provision for a deductible 

in addition to the coinsurance that may apply. Deductibles generally 

represent "front-end" expenses to the insured. These generally are 

applied for a specific time period, often one year. "In a sense, the 

insurance does not apply until the consumer pays the deductible. 

Deductibles may be applied toward individual claims, or, often in the 

case of health insurance, they may be applied only to a certain amount 

of charges in any given year" (Folland, Goodman et al. 1997, p. 231).

Economists do recognise that the perceptions and attitudes of 

the different stakeholders toward deductibles and coinsurance may be 

quite different (Folland, Goodman et al. 1997, p. 231). Consumers may 

feel that these provisions for deductibles and coinsurance are merely 

provisions for the insurance company to "gouge" the consumer.

However, economists and health care financing planners commonly argue 

that the cost-sharing provisions of deductibles and coinsurance lead 

to desirable economic consequences. Folland suggests that "the 

requirement that there be some copayment makes consumers more alert to 

the differences in the true costs of the treatment they are 

purchasing. The charging of deductibles discourages frivolous claims 

or visits, and also makes the insured person more aware of the results 

of his or her actions. Both may serve to avoid claims and reduce 

costs" (Folland, Goodman et al. 1997, p. 231) .

3.1.6.1 Issues of Risk

Frequently economic models are presented under conditions of 

certainty. However, the basic purpose of insurance, as we have 

already mentioned, is to help the customer deal with issues of 

uncertainty or risk (Folland, Goodman et al. 1997, p. 232).
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Therefore, the concept of expected value of a particular event E with 

a given probability p and a cost C assumes significant. This expected 

value may be defined as:

Equation 3.1 - Expected Value of an Event

E=Yt(PtxCi)

Where:

E = Expected value

Pi = probability of outcome *

Ci = Cost of outcome i

Source: Derived from (Folland, Goodman et al. 1997, p. 232)

A simple economic view of the issues of insurance introduces the 

concept of an actuarially fair insurance policy. This actuarially 

fair rate is the rate at which the expected benefits paid out by the 

insurance company are equal to the premium collected by the company.

Although the concept of an actuarially fair policy may be useful 

for some forms of analysis, (Folland, Goodman et al . 1997, p.

232) it fails to consider some additional issues of the real world.

In addition to the benefits that are paid out, insurance companies 

will experience administration and transaction costs associated with 

doing business. For-profit companies will also experience a need to 

earn a profit. This actuarially fair policy, in a simple form, also 

ignores much of the issue of risk and the need for the insuring 

organisation to maintain financial reserves to protect against hazards 

that occur infrequently but may in fact occur.
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3.1.6.2 Marginal Utility of Wealth and Risk Aversion

This consideration of "What is insurance?" as applied to health 

care insurance does help clarify some basic concepts but does not deal 

with two fundamental questions that face the consumer:

1. Should a consumer purchase health care insurance?

If the answer to question 1 is yes, then --

2 . How much of such insurance should the consumer purchase?

Folland, et al. (Folland, Goodman et al. 1997, pp. 232-238) present a 

consideration of these questions from an economics point-of-view 

summarised here.

This consideration of insurance purchase questions applies the 

concepts of expected value, described above, and the concept of 

marginal utility of wealth as an aid in analysing the consumer's 

behaviour toward risk. Specifically, consider the consumer under 

conditions of Risk Aversion (Folland, Goodman et al. 1997, pp. 232- 

233) Folland uses the familiar example of flipping a coin as a basis 

for illustrating a fundamental view of risk aversion. If the coin 

comes up "heads", the player wins one dollar. If the coin comes up 

"tails" then the player receives nothing. The expected value of the 

game is 50 cents, assuming that a fair coin is used. Therefore, the 

player should be willing to pay any amount up to 50 cents to play the 

game. The expected return, 50 cents, exceeds the expected cost up to 

this level.

Changing the cost of playing the game and the amount of payoff 

continues the illustration of risk aversion. Assume that the payoff 

is changed from $1.00 to $100.00. Our player may have elected to play 

for a $1.00 payoff at an entry cost of 50 cents but refuses to play at 

the entry cost of $50.00. The $50 / $100 game is actuarially fair, as 

was the 50 cents / $1.00 game. However, the player may elect not to 

play because the risk of losing $50.00 is unacceptable. In this case
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the reduction in utility of losing $50.00 is larger than the utility 

of winning the same amount. The player is adverse to the risk of the 

loss of $50.00

3.1.6.3 Marginal Utility of Wealth

The concept of "marginal utility of wealth" is used to apply the 

concept of risk aversion to health care insurance purchase decisions. 

The idea of the marginal utility of wealth includes the concept that 

this utility decreases as the level of wealth increases. This is 

illustrated in Figure 3.7 - Total Utility of Wealth and Marginal 

Utility Related to the Impact of Insurance (Foiland, Goodman et al. 

1997, p. 234). In this example a wealth of $10,000 provides a utility

level of Ui = 140. However, an increase of wealth to $20,000 only

causes the level of utility to increase to level U2 = 200 or an 

increase of only 60 units of utility. Based on this concept of 

decreasing marginal utility of wealth between $10,000 and $20,000, 

each increased dollar of wealth in this range is considered to have a 

decreasing marginal utility. The marginal utility of wealth is 

identified as "the amount by which utility increases when wealth is 

increased by one dollar" (Foiland, Goodman et al. 1997, p. 233). 

However, the decreasing marginal utility of wealth results in a bowed

shape of the utility function as plotted between points A and B. This

bowed shape represents a slope that becomes flatter as wealth rises, 

indicating that the marginal utility of wealth is diminishing. This 

is further represented in the bottom panel of Figure 3.7 as points A1( 

Fi and Bx. When the marginal value of wealth is decreasing in wealth, 

the consumer is said to be risk adverse. In Figure 3.7 the distance 

FC is interpreted as the customer's aversion to risk (Folland, Goodman 

et al. 1997, p. 235).
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Figure 3.7 - Total Utility of Wealth and Marginal Utility Related to
the Impact of Insurance

Marginal 
Utility 

01 Wealth

Wealth

Wea th

Folland (Folland, Goodman et al. 1997, pp. 233-234) uses the 

example from Figure 3.7 to illustrate calculation of a customer's 

expected utility, E given the following assumptions:

1. The customer's wealth increases from $10,000 to $20,000.

2. An illness has a probability of occurrence of 0.05.

3. Should this illness occur, the customer's wealth would

decline to $10,000.

Under these assumptions:
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E = 0.95 x (utility of $20,000) + 0.05 x (utility of $10,000)

= 0.95 x (200) + 0.05 * (140)

= 190 + 7 

= 197

In this example the expected utility is 197, represented by the 

point C in Figure 3.7.

The example is expanded further (Folland, Goodman et al. 1997, 

p. 234) with the suggestion that an insurance policy can be purchased 

for $500 per year that guarantees a wealth of $20,000 regardless of 

the customer's health. With the purchase of the insurance policy, the 

customer's wealth is reduced to $19,500, represented by point D in 

Figure 3.7. We compare points D, on the bowed marginal utility of 

wealth function at wealth level of $19,500, with point C on the 

straight line-segment AB at the $19,500 level of wealth. Comparison 

of points D and C indicates that the customer is better off at point D 

than at point C, with point D yielding a utility of 199 versus a 

utility of 197 at point C.

Point F, sometimes referred to as the certainty equivalent, the 

point at which the bowed marginal utility of wealth functions is 

equivalent in utility to point C, suggests that the consumer could pay 

up to $3,000 and still be better off, having higher utility, than not 

having purchased insurance. This amount of $3,000 or distance FC is 

interpreted as representing the customer's aversion to risk. The 

difference represented by distance FE and the actual amount of the 

premium ($500 in this example) represents the consumer surplus from 

having to pay only $500 rather than $3,000 to reduce the risk.

Folland uses this example and Figure 3.7 to propose three 

conclusions:

1. Insurance can only be sold in circumstances where there is 

diminishing marginal utility of wealth or income - that

Requirements for a Personal Decision Support System
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is, when the consumer is risk adverse. It can be seen 

that if marginal utility were constant, a requirement that 

the individuals pay an actuarially fair premium for 

insurance would leave them no better off than if they were 

uninsured.

2. Expected utility is an average measure; the individual

either wins or loses the bet. Although the consumer will 

have an expected wealth and hence utility as indicated by 

point C on the graph each period, his actual wealth 

(utility) will be either $20,000 (utility of 200), or 

$10,000 (utility of 140). With the former, he would have 

lost $500 by paying the insurance premium; with the 

latter, he would get a check from his insurer for $10,000 

(after paying the premium of $500) .

3. If insurance companies charge more than the actuarially fair

premium, people will have less expected wealth from 

insuring than from not insuring. Even though people will 

have less wealth as a result of the purchase of insurance, 

the increased well-being comes from the elimination of 

risk.

(Folland, Goodman et al. 1997, p. 235)

3.1.6.4 Marginal Benefits and Marginal Costs

Folland then extends the graphical presentation of such economic 

analysis of insurance purchase to address the concepts of Marginal 

Benefits, or Marginal Return (MR), and Marginal Costs (MC). This 

analysis, presented graphically in Figure 3.8 - The Optimal Amount of 

Insurance, identifies point A as the point at which the consumer 

optimises the purchase of insurance given the Marginal Cost curve MC 

and the Marginal Return to insurance by curve MR. Let g represent the 

amount of insurance purchased. Then g* represents the optimal amount
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of insurance since it is associated with the intersection of the 

Marginal Cost and Marginal Return curves. This search for the 

intersection of the Marginal Cost and Marginal Return curves shares 

much in common with traditional microeconomic techniques that examine 

the relationship between Marginal Cost and Marginal Return.

As one considers Figure 3.8, it is noted that Marginal Return i 

reflected by a negatively sloped curve while Marginal Costs is 

indicated by a positively sloped relationship. Each of these 

relationships is reflected by a curve rather than a straight line- 

segment because of the marginal nature of the relationship expressed. 

We note that movement to some other point of intersection of the 

marginal cost and marginal utility curves, represented by points B, C 

D, and E occur only if the position of the Marginal Cost or Marginal 

Return curves are shifted. This is reflected in Figure 3.8 if the 

Marginal Cost curve is shifted in position to MCi or MC2i or if the 

position of the Marginal Return curve is shifted to position MR2 or 

MR2.

Figure 3.8 - The Optimal Amount of Insurance

Source: (Folland, Goodman et al. 1997)
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3.1.6.5 Relevance of the Model

Despite the apparent rigor and careful graphical presentation of 

the type of economic analysis presented by Folland, some scepticism is 

appropriate as to whether these econometric models effectively 

represent consumer behaviour in the health care insurance market. One 

may especially question whether the consumer uses information, 

conducts analysis, and reaches a decision in the manner suggested by 

such models. Even if such models represent consumer behaviour, do 

they represent the consumer decision process when faced with questions 

of purchasing or choosing health care insurance programs? These 

models may well be valuable to economists or other professionals, such 

as insurance actuaries, for the study of health care insurance or the 

setting of rates. There is an uncertainty that the consumer conducts 

such formal analysis of marginal cost, marginal return, utility, and 

the formal probability of certain illnesses occurring.

It is likely that, despite the value of such models for economic 

or academic study, direct application of these models to individual 

decision making and personal decision support systems should be 

approached with care for several reasons:

1. The analysis conducted is based on a defined probability of

a particular illness and a defined, specific cost of such 

illness. Most health care insurance decisions, at least 

from an individual's point of view, are based on far less 

certain probabilities, attention to a variety of illnesses 

or health conditions, and rather uncertain costs in 

treating any specific illness for any specific individual.

2. Such economic analysis makes use of certain fundamental

features or assumptions. While these may be valuable for 

development of the model and for economic study, they may
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not effectively represent the information-processing model 

of the consumer.

In view of item 2 above, consider that early in their text 

Folland, et al. (Folland, Goodman et al. 1997, p. 9) identify four 

distinctive features of economic study:

1. The assumption of rationality

2. The use of abstraction

3. The use of marginal analysis

4. The use of models as metaphors.

Again, the use of such models should not be discredited, but given the 

assumptions and features underlying their use, limits to their 

application to specific instances of consumer information processing, 

decision making, and market-place behaviour appear to be appropriate.

3.2 Conceptual Models

Consideration of issues related to the financing of health care 

suggests the need for a simple conceptual model. This becomes 

especially important with the recognition that what begins as a rather 

simple apparent relationship, may quickly expand to a more complex 

structure. This is especially true when seeking to identify the 

players and relationships that may develop in an effort to understand 

the health care patient or the recipient of services, the health care 

services provider, and the health care financier.

3.2.1.1 Economic Models

In a search for such a model it becomes apparent that economists 

have proposed models that may be of interest. Alan Williams, a 

British economist who devoted much of his career to issues of health 

and health care economics offers several such models, two of which are 

considered here (Culyer and Maynard 1997) . The Williams Schematic 

Presentation of the Main Elements in Health Economics, Figure 3.10,
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presents a reasonably simple model with an emphasis on the planning 

functions of the health care system. This eight-element model 

provides for a market-place and systems view of health behaviour. Of 

special interest are the components that give attention to Market 

Equilibrium, Planning, Budgeting and Monitoring Mechanisms, and 

Evaluation at the Whole System Level. However limited attention is 

given to the roles of the health care provider, the financing 

organisation, and the health care consumer or patient. The model does 

appear to be of value when considering the economic view and provides 

a framework for consideration of governmental policies, an area in 

which Williams has devoted much of his career.

In Williams' work a second model of interest is noted, Figure 

3.10 - The Grossman-Williams Model of Health Behaviour. A more 

detailed model, with fifteen major components, this model gives an 

expanded view of factors influencing health behaviour. Of special 

interest in this model are "softer" factors such as Wisdom, Knowledge 

and Skills, Learning, and Quality-Adjusted Time and Energy. Again, 

though this model gives valuable insight into factors impacting health 

behaviour, it does not direct specific attention to the roles of the 

three major stakeholders of provider, financier, and consumer.
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Figure 3.9 Williams Schematic Presentation of the Main Elements in 

Health Economics
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B - WHAT IS HEALTH? WHAT IS ITS 
VALUE?

Perceived attributes of health, 
health indexes, value of life, 
utility scaling of health

A - WHAT 
INFLUENCES 

HEALTH?(OTHER 
THAN HEALTH CARE)

Occupational Hazards, 
Consumption Patterns, 
Education,
Income, etc.

_____  ______
E - MICRO- 
ECONOMIC 

EVALUATION AT «. 
TREATMENT LEVEL

Cost Effectiveness & Cost 
Benefit Analysis of 
Alternative Ways of 
Delivering Care (eg, 
Choice of Mode, Place, 
Timing, or Amount) at all 
phases (Detection, 
Diagnosis, Treatment, 
After care, etc.)

H - PLANNING, BUDGETING & MONITORING 
_____________ MECHANISMS_____________

Evaluation of Effectiveness of Instruments 
•  available for Optimising the System, including + 

the interplay of Budgeting, Manpower 
Allocations, Norms, Regulation, etc. and the 
Incentive Structures they generate.

C - DEMAND FOR HEALTH 
CARE

Influences of A plus B on Health 
Care Seeking Behavior, Barriers to 
Access (Price, Time, Psychological, 
Formal), Agency Relationships, 
Need

____________ S___________
D - SUPPLY OF HEALTH

_________ CARE________

Costs of Production; Alternative 
Production Techniques, Input 
Substitutions, Markets for Inputs 
(Manpower, Equipment, Drugs 
etsc.) Remuneration Methods and 
Incentives

F - MARKET 
EQUILIBRIUM

Money Prices, 
Time Prices, 
Waiting Lists & 
Non-Price 
Rationing 
Systems as 
Equilibrating 
Mechanisms 

. and their 
Differential 
Effects

±------------------- --
G - EVALUATION AT WHOLE SYSTEM LEVEL

Equity & Allocation Efficiency brought to bear on E plus 
F, Inter-regional & International Comparisons of 
Performance

Source : (Culyer and Maynard 1997, p • 46)
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Figure 3.10 - The Grossman - Williams Model of Health Behavior

Source: (Culyer and Maynard 1997, p 72)

Bourke uses a different approach to the presentation of a 

conceptual model for the health care industry. In his text on 

Strategy and Architecture of Health Care Information Systems, Bourke
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(Bourke 1994, p. 13) draws on the work of Porter (Porter 1985, pp. 4- 

8) in the use of a generalised Five Factors model for consideration of 

an industry. One adaptation of the model presented by Bourke applies 

the model to hospitals Figure 3.11 - Five Factors Model. (Bourke 1994, 

p. 13) In this model the identification of vendors, physicians, 

nursing agencies, government and medical schools as Suppliers is 

noted. Examination of the Customers area of the model shows 

identification of patients, physicians, and payers. This does bring 

attention closer to the clear identification of these stakeholders but 

applies their relationship as a whole to the hospital. This suggests 

a grouping of these three different players together but does not 

present a conceptual description of the relationships among these 

groups. To respond to this, a new and rather simplified model of the 

relationship is proposed that will support a view from an information 

systems perspective, of the relationships among the health care 

provider, the health care financier, and the health care consumer or 

patient.

Figure 3.11 - Five Factors Model for Hospitals

Source: (Bourke 1994, p. 13)
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3.2.2 A Proposed Model

The emphasis on a simple conceptual model does place primary 

attention on these three fundamental entities in the relationship:

1. Patient (services recipient)

2. Health Care Services Provider

3. Health Care Financier

Inspiration for this three-party model is derived from the work 

of Robert Head. Head was an early writer in the field of Management 

Information Systems (MIS) and served as the first president of the 

Society for MIS in the U.S.A. Head commonly presented a conceptual

view of Management Information Systems based on a simple pyramid of

levels of management function as illustrated in Figure 3.12. (Head 

1972, p. 11) This three level pyramidal view of management certainly 

was not new with Head, and in fact is still commonly used in 

introductory text books on business management. However, Head did 

lead the way in application of this simple, straight-forward view of 

MIS and applied this basic concept in much of his writing. The three 

levels of the pyramid are commonly considered to represent Operations, 

Tactical Management, and Strategic Management. Head did modify the 

labels that he applied to the pyramid as Transaction or Detail 

Processing, Operating Management Information (Control), and Policy 

Management Information (Planning).

This fundamental relationship is illustrated as shown in Figure

3 . 12 .
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Figure 3.12 - Head's MIS Pyramid

Traditional
Description

STRATEGIC

TACTICAL

OPERATIONAL

Source: (Head 1972, pp. 11, 29, 34)

Using Head's fundamental pyramidal model, an extension of this 

model is proposed in Figure 3.13 - The Health Care Consumer - Provider 

- Financier Model, and shows the three major stakeholders of Health 

Care Consumer, Health Care Services Provider, and Health Care 

Financier with each having a potential pyramidal set of information 

needs. These various information systems for each stakeholder infer 

relationships with the other two primary stakeholders of the 

relationship. However, this makes the overly simple assumption that 

there exist only the relationships between the entities shown at the 

vertices of the triangle. In reality the patient may well have more 

than one Health Care Service Provider and may also have more than one 

Health Care Financier. Therefore, each of these entities may be more 

properly considered as a set or domain of entities rather than a 

single item.
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A fourth pyramid appears in the background of the diagram as a 

representation of the health care system planners. This may include 

professional associations, such as those of doctors and hospitals, 

commercial hospital management companies, and various government 

agencies. This model is presented to emphasise that:

1. Each stakeholder has different information needs and

therefore different requirements for appropriate 

information systems.

2. Information needs are likely present at different levels of

management or decision making for each stakeholder to 

include the health care consumer.

3 . The various stakeholders have strong relationships with each 

other and therefore we may suspect that relationships of 

the information systems may well exist.

4. The role(s) and information systems needs of the health care 

system planners should not be overlooked.

Requirements for a Personal Decision Support System
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Figure 3.13 - The Health Care - Consumer/Provider/Financier Model

3.2.3 Classification of Models and Techniques: An Economics Overview

A consideration of methods of analysis and evaluation of 

issues related to health care and health care financing not only draws 

on techniques of analysis from a variety of disciplines but is subject 

to becoming focused on the different techniques endorsed by these
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disciplines. Even though a variety of techniques or methodologies of 

analysis may be identified, a need to adopt some scheme of 

classification to help the effort of comparison and contrast of the 

techniques does develop. The approach taken here is to classify such 

techniques based on their functional objectives, not merely on the 

methodology underlying any particular form of analysis or decision 

support system. Traditional economic analysis offers us a simple form 

of functional classification based on Cost Benefit Analysis (CBA) and 

Cost Effectiveness Analysis (CEA). Furthermore, economists who have 

given emphasis to health and health care economics have identified 

some of the specific issues that are relevant when attempting to apply 

CBA and CEA to issues of health care economics.

Many projects related to the public sector present a problem to 

traditional economic evaluation since traditional economic analysis 

based on supply and demand may not be relevant. This is true of many 

projects financed and supported by the public or government sector 

such as the decision to build particular highways, bridges, or parks. 

Many decisions related to the public sector share this difficulty of 

analysis and evaluation based on market place factors. This is 

especially true since public sector or government financing of health 

care is based on the concept of social benefits that accrue to society 

as a whole based on such public financing.

3.2.3.1 Cost Benefit Analysis

Cost Benefit Analysis (CBA) is one technique selected by 

economists to assist in analysis when these market-place factors of 

supply and demand may not provide a basis for the analysis. A 

fundamental premise underlying such CBA analysis is that "a project or 

policy will improve social welfare if the benefits associated with the 

project or policy exceed the cost" (Folland, Goodman et al. 1997, p. 

222). Traditional economic analysis looks to the point at which a 

supply curve and a demand curve cross to set the price and volume of a
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product and or service under market-place conditions. Based on the 

concepts of Marginal Costs and Marginal Benefits (or Marginal Return), 

Folland modifies these somewhat from a health care system perspective 

to introduce concepts of Marginal Social Benefits (MSB) and Marginal 

Social Costs (MSC). These benefits and costs are considered to be 

benefits and costs to the society that is addressing the issues of 

health care. As before, Folland uses the concepts of changing rates 

of the marginal benefits and costs to produce curves, graph them, and 

look for the points of intersection of these curves (Folland, Goodman 

et al. 1997, p. 564-566).

Regardless of how the conceptual graphs are presented, Folland 

does admit difficulties in the application of Cost Benefit Analysis in 

the evaluation of health care:

1. Which benefits and costs are to be considered?

2. How are monetary values to be assigned to the various

benefits and costs?

3. What is the life of a project and what financial discount

rate should be applied?

4. How is a value of human life to be determined?

(Folland, Goodman et al. 1997, pp. 575-577)

Item four presents a special difficulty. To a great degree the 

health care community has resisted placing dollar values on the 

benefits of health care. One effort to deal with this is the 

calculation of quality-adjusted life years (QALY) (Folland, Goodman et 

al. 1997, pp. 575-577) . This approach attempts to develop a 

quantified measure of the QALY by applying different weighted values 

to different years of projected remaining life. Folland provides the 

following example:

Consider a man at age 70 who may be expected to live 20
more years. From age 70 to 80, we expect his health to be
perfect, but due to a variety of illness possibilities
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between the ages of 80 to 90, we expect each of these 
years to provide only half the quality of life of the 
previous ten. Thus, although he will be expected to live 
for 20 more years, he has only 15 QALY's left (Folland,
Goodman et al. 1997, pp. 575-577) .

Folland extends his discussion of the role of QALY concepts to a 

graphical presentation. He also admits to criticism of the QALY 

method, among the chief is the practice of assigning the same quality- 

of-life scores to everyone. From an economic perspective this tends 

to ignore marketplace influences.

3.2.3.2 Cost-Effectiveness Analysis

Cost-Effectiveness Analysis (CEA) provides an alternative 

approach to economic analysis that side-steps the issues often related 

to the determination of hard or difficult to determine benefits.

Rather than attempting to compare costs and benefits to evaluate 

approaches, Cost Effectiveness Analysis seeks to determine the most 

cost effective means to achieve a defined goal. Folland comments 

that, "when a program has widespread third-party benefits that are 

largely in the form of intangibles, cost-effectiveness analysis (CEA) 

represents a more modest approach to program evaluation. The goal of 

CEA is to minimise costs in achieving a particular objective"

(Folland, Goodman et al. 1997, p. 578).

The task undertaken with CEA may be compared to the production 

decision to be made by a manufacturing firm, which is to produce a 

given level of output from among alternative production methods. The 

wide spread use of cost effectiveness analysis by the U.S.A. military 

structure may be taken as an example of comparing alternative 

approaches to a given objective even without quantitative evaluation 

of the benefits of the objective. Cost effectiveness analysis may be 

applied to different approaches to reaching a certain level of 

military preparedness. However application of CBA may be difficult 

since the benefits of the military capability cannot be readily 

evaluated in monetary terms (Folland, Goodman et al. 1997, p. 578) .
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In a similar manner, we may find it difficult to determine many 

of the benefits of various approaches to health care but may be able 

to apply CEA to choose between alternative approaches to a defined 

objective. The fact that CEA gives less concern to many of the thorny 

issues of Cost Benefit Analysis may make such an approach attractive 

either as an alternative to CBA techniques or as a preliminary step 

before undertaking a complete CBA study.

3.2.3.3 Additional Health Care Economics Considerations

The sample conceptual models of health care and health care 

systems presented in the previous section provide a helpful conceptual 

overview. However, consideration of these general, conceptual models 

alone fails to properly describe the variety of attention given to 

health care and health care financing by the discipline of economics. 

The discipline of economics in general, and the sub-discipline of 

health care economics more specifically, have addressed substantial 

attention in the research literature to the financing and insurance of 

health care. Examples of subject areas that have been addressed 

include: the nature and role of health insurance, different 

reimbursement schemes, decision processes related to health care and 

health care insurance, and the role of information in a number of 

these processes.

3.2.3.3.1 Introduction

One introduction to examples of research from the discipline of 

health care economics is a 1986 study by Ellis and McGuire (Ellis and 

McGuire 1986, pp. 129-151) . This study introduces itself with 

attention to the concept of prospective reimbursement schemes such as 

payment based on Diagnostic Related Groups (DGR's) as adopted by the 

U.S.A. Medicare program in the mid 1980's. This scheme of hospital 

reimbursement based on the diagnostic related group (DRG) causes the 

hospital reimbursement to be based on the diagnosis, with some
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exceptions, rather than actual costs. Ellis and McGuire note that 

this scheme serves to move the cost-control efforts away from the 

traditional "demand-side interventions, such as deductibles and 

coinsurance, to cost sharing on the supply side". This is achieved by 

the requirement that the hospital or other provider bear the marginal 

costs of treatment (Ellis and McGuire 1986, 129-130). In their

development of models of physician decision behavior under traditional 

cost-based reimbursement versus the prospective reimbursement schemes 

three "actors" in the process were identified:

1. Patients, who are assumed to be fully insured and accept 

the prescribed treatment

2. Physicians, who make the decisions about levels of 

treatment

3. Hospitals (Ellis and McGuire 1986, p. 132)

A fundamental assumption made by Ellis and McGuire in this study 

of is an assumption of fully insured patients. They also give 

substantial attention to the dual "agent" role of the physician of 

serving both the patient and the hospital. They both identify these 

roles of dual agent responsibility and identify conflicting objectives 

of the roles that may be present as the physician attempts to serve as 

the patient agent for good care and also serve as the hospital agent 

for management of costs. In the conclusion to the study, Ellis and 

McGuire note that, "If, as appears likely, physicians are induced to 

place more importance on hospital profits than on patient benefits, 

incentives in a prospective payment system will lead to an undersupply 

of services" (Ellis and McGuire 1986, p. 148). They further conclude 

with an argument for a mixed system of reimbursement suggesting that, 

"Imperfect agency is our main argument for a mixed system of 

reimbursement, combining a prospective component and a component 

proportional to resources used" (p. 148).
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Specifically, this study seeks to identify physician behavior 

but in more general terms demonstrates attention to the roles of the 

physician, insurance, and decision processes. These roles are easily 

recognized as subjects to which the discipline of economics and the 

sub-discipline of health care economics have directed a variety of 

research efforts.

3.2.3.3.2 Insurance

One of the most generalized topics related to the goals of this 

study addressed by health care economics is the general nature of 

health insurance and the associated topic of why people buy health 

insurance. Previously, in section 3.1.6 - Insurance and Health Care 

Financing, the purpose of health insurance was identified as the 

pooling or sharing of risk or more specifically, reducing "the 

variability of the insured's income by pooling a large number of 

units, and operating on the principle of the law of large numbers" 

(Folland, Goodman et al. 1997, p. 230). Stated in a slightly 

different manner, this supports the argument that the reason that 

people buy health insurance is to avoid the risk of financial loss 

(Nyman 1999, p. 142). While supporting this motivation for the 

purchase of health insurance, Nyman identifies an "access motive" that 

also serves as a reason for the purchase of health insurance. The 

access motive to which Nyman gives attention is oriented toward the 

recognition that many people will have access to expensive medical 

care, if needed, through insurance even though they do not have 

adequate resources to pay for the health care with direct payment. He 

argues that in cases of expensive procedures, avoidance of financial 

risk is not the issue since even with use of all of available personal 

assets it would not be possible to pay for the health services. That 

is to say, "the benefits from health insurance are not limited to the 

gain from avoidance of financial risk by the risk adverse purchaser. 

Additional benefits are derived from insurance's ability to make
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available medical care that would not otherwise be affordable" (Nyman 

1999, p. 142). In this study he presents the case for recognition of 

this motive for health insurance purchase, develops general models for 

estimating the prevalence of the motive, discusses estimation of the 

access value of such insurance, and discusses the role of charity in 

providing for access when neither insurance nor personal assets are 

available to pay for the health care services. Nyman recognizes that 

this access motive is not new, the affordability of health care has 

long been recognized in the research literature, but he suggests that 

previous studies have not given this motive appropriate consideration 

in determination of the value of health insurance (Nyman 1999, p.

150). In a later paper, he returns to the issue of the access motive 

and suggests that a health insurance experiment conducted by the Rand 

Corporation "does not capture the information necessary to estimate 

the access value of insurance" (Nyman 2001, p. 296).

3.2.3.3.3 Decision Processes

In addition to attention to the general nature of health care 

financing and motivations for purchase of health insurance, the field 

of health care economics has directed research attention to various 

aspects of the decision processes and resulting behaviors associated 

with choice of a health insurance program. A study published in 2000 

by Short, et al, titled "Similarities and Differences in Choosing 

Health Plans" addresses several topics associated with the current 

study (Short, McCormack et al. 2002, pp. 289-302) . The authors sought 

to identify differences in how participants in publicly and privately 

supported insurance programs make their decisions and how decision 

support materials were used. Similarities reported between those in 

private insurance programs and public programs such as Medicare and 

Medicaid included: recognition of the importance of the health 

insurance plan choice, consultation of multiple sources of 

information, and a tendency to spend about the same amount of time
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with a particular information source. The authors report that,

"Across all types of insurance, readers most commonly spend 15 to 30 

minutes with the CAHPS (Consumer Assessment of Health Plans Study) 

report" (Short, McCormack et al. 2002, p. 298). The conclusions to 

this study suggest that there are also differences in decision 

processes. More Medicare and Medicaid participants indicated that the 

process of choice was "hard", with Medicaid recipients expressing 

uncertainty about whether they chose the "right" plan. The authors 

suggest that Medicaid recipients were commonly making such a choice 

for the first time as they entered the Medicaid program. It was also 

noted that Medicare and Medicaid recipients gave more emphasis to 

convenience and access to care in contrast to the privately insured 

who gave more emphasis on the personal relationship with the doctor 

and out-of-pocket costs. The fact that Medicaid recipients did not 

face premiums and out-of-pocket costs was noted. Of special relevance 

to the current study is the fact that Short, et al., gave particular 

attention to the role of information sources and how participants in 

the study used these information sources in making a decision.

However, these sources were apparently prepared in traditional printed 

forms and no use of computer based information services was reported.

Another example of a study from the field of health care 

economics regarding individual decision processes is by Long, et al., 

from 1998 that indicates that people do not deliberately shift their 

consumption of health services to time periods in which they have more 

generous health insurance coverage. The study notes that, despite 

common presumptions to the contrary, participants from the RAND Health 

Insurance Experiment (HEI) did not appear to practice "catching-up" on 

health care services as they moved into more generous health insurance 

nor did they find evidence of "stocking-up" by people who were moving 

off of the experiment to less generous coverage. Despite some 

evidence of such practices in dental coverage, the hypothesis of such
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actions related to general health care was not supported. This 

indication was supported by further analysis conducted as part of this 

study. It is also interesting to observe that the original trend of 

not adjusting the consumption of health care services was noted based 

on the RAND Health Insurance Experiment (HIE). This source of data is 

worth attention, even though it now is somewhat dated, as it 

represents a fifteen year, longitudinal study regarding use of health 

care services and effects of patient cost-sharing conducted in the 

U.S. beginning in 1971. The HIE study has been described by RAND as 

"a 15-year, multimillion-dollar effort that to this day remains the 

largest health policy study in U.S. history" (RAND 2003, para. 3).

This source of data has been frequently referenced in a number of 

studies addressing health insurance use and consumption in the U.S.A. 

The further analysis for this study by Long, et al., was conducted 

based on data collected as part of the 1984 to 1987 panels of the 

Survey of Income and Program Participation (SIPP) (Long, Marquis et 

al. 1998, p. 108), a data collection project whose development was 

supported by the U.S. Department of Commerce (ICPSR 1999, para. 4).

The discipline of health care economics has addressed a number 

of more specific decision oriented processes related to health 

insurance coverage. For example, a study published in 2000 by 

Rogowski and Karoly indicates that access to post-retirement health 

insurance does have a "large" effect on retirement (Rogowski and 

Karoly 2000, p. 529). The study suggests that availability of post-

retirement health insurance does encourage retirement at an earlier 

age. The study further proposes that by not considering retiree 

health benefits the impact of pension coverage may have been 

overestimated in previous studies of retirement decision processes.

Another study directed toward a specific population addresses 

choice of health insurance programs by "managed care experts." 

Studdert, et al., noted an aversion to enrollment in HMO plans by
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physicians. In this study physician experts were identified as half 

as likely (14.9%) as controls (26.6%) or non-physician experts (27.6%) 

to enroll in HMO plans (Studdert, Bhattacharya et al. 2002, p. 375) . 

The conclusion to the study includes the suggestions that, "The 

aversion of physician experts, and non-physician experts with moderate 

income, to HMO plans may be caused by their stronger distaste for the 

constraints on choice and access that typically accompany HMO 

coverage. Alternatively, it may be explained by their superior 

ability to absorb, understand, and use information about available 

insurance options" (Studdert, Bhattacharya et al. 2002, p. 375).

3.2.3.3.4 Information - Nature and Role of

Decision processes, and the study of these processes and 

resulting behavior, have commonly recognized the importance of 

information in the decision processes as suggested by the previously 

identified study by Short, et al. (Short, McCormack et al. 2002, pp. 

289-302) . The significance of the role of information in the decision 

processes is further suggested by the specific attention to 

information issues in studies from areas of health care economics and 

closely associated disciplines.

In general two major roles of information that are of interest 

here can be identified as information related to direct health care 

decisions such as whether to pursue a specific therapy or how to treat 

a particular illness. A second type of information of more direct 

relevance to the current study is information associated with the 

health insurance or finance decision. An example of investigation of 

the first type of information role is a 2001 study by Wagner, et al., 

addressing the demand for consumer health information (Wagner, Hu et 

al. 2001, pp. 1059-1075) . The authors note that use of consumer 

oriented health care information has received a resurgence of interest 

with the widespread adoption of the Internet and suggest that, 

"Interest in health information is also growing among researchers"
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(Wagner, Hu et al. 2001, p. 1059). The study did give attention to 

the use of the Internet for access of health information but noted 

that only 3.5% of the study participants who did not own a computer 

did use a computer or the Internet for access of health information 

when such use required travel to a public facility. Furthermore, the 

inconsistent quality of such Internet based information was noted.

One response to such quality issues was to seek health care 

information directly from a physician. However, the study does state 

that this "raises a question about the appropriate use of physicians 

for health information. Health insurance subsidizes the cost of 

communicating with a physician. Therefore, consumers may seek 

information from physicians when the marginal value is below the true 

marginal cost" (Wagner, Hu et al. 2001, p. 1073) .

A different perspective regarding information services, and 

especially "decision aids", is presented not from an economics 

perspective but from the perspective of a medical doctor by Dr. Peter 

A. Übel, MD. Ubel presents not so much a report on results of 

research but rather a call to alertness to possible problems in 

assisting patients in making appropriate health care decisions. He 

identifies potential problems of emotional impact, ethical issues, 

cognitive errors, and hazards of eyewitness accounts that may be 

associated with health care decisions. Again, Ubel's paper does not 

present research data and associated conclusions but appears to seek 

to raise awareness of potential information processing and decision 

processes with an alertness to the use of "decision aids".

The role of information that is more directly related to this 

study is characterized by research focused on information roles in the 

health insurance decision process. One example of such a study was 

presented in 2002 by Wedig and Ming (Wedig and Tai-Seale 2002, pp. 

1031-1048) . The study was based on the use of consumer oriented 

"report cards" on health care plan choices available to certain U.S.
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federal government employees in 1995 and 1996. In introducing the 

study, Wedig and Ming suggest, "Several studies also indicate that 

consumers find process measures of consumer satisfaction to be the 

most useful, largely because they can easily infer the meaning of 

measures such as overall satisfaction, time spent with the physician, 

etc. Measures of health outcomes (e.g. mortality rates) are assigned 

less value by consumers" (Wedig and Tai-Seale 2002, p. 1033) . The 

conclusions to this study suggest that the use of such report cards 

did influence choice of health care plans. It was also noted that 

this influence was greater with new hires than with existing employees 

and that the report card use did increase the elasticity of demand for 

health insurance. This study supports the argument that consumer 

oriented information, in an appropriate format, did influence consumer 

decisions in this particular market.

Another example of the role of information in such decision 

processes is presented in a 2002 study reported by Beaulieu (Beaulieu 

2002, pp. 43-63) . Based on the study of patterns of switching among 

health care plans by Harvard University employees between 1994 and 

1997 the study seeks to identify the role of information regarding 

health care plan quality. The issue of quality addressed by this 

study was quality of the health plan, not quality of the information 

provided. The study indicated that approximately 11,500 Harvard 

employees were eligible for health care benefits during this time 

period with the reported enrollment varying between 9,713 and 10,002. 

In the introduction to the study the observation is made that, "Very 

few studies have attempted to quantify the effects of other non-price 

characteristics on health plan choice" (Beaulieu 2002, p. 48).

However, an increasing amount of information about health care plan 

performance or quality has become available to consumers. "Employers 

frequently gather or purchase health plan performance data to 

distribute to their employees during the health plan selection period.
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The federal government now collects and distributes health plan 

quality data (HEDIS measures and patient reports of quality through 

the CAHPS survey) on Medicare managed care plans to Medicare 

beneficiaries. The Consumers Checkbook publishes a guide to health 

insurance plans for federal employees that lists enrollee plan ratings 

on multiple dimensions of quality of care and customer service" 

(Washington Checkbook, 1997). Other sources such as the National 

Committee on Quality Assurance (NCQA) and national publications such 

as U.S. News and World Report, Consumer Reports, and Newsweek are 

identified as additional sources of information (Beaulieu 2002, p.

44). The study concludes that, "Analysis of plan switching behavior 

suggests that the provision of quality information has a small, but 

significant effect on consumer plan choices" (p. 44). Three more 

specific findings were reported in the conclusion:

1. Individuals enrolled in plans with lower reported quality 

were more likely to switch health plans than individuals 

in plans with higher reported quality.

2. An analysis of cross-sectional plan choices indicates that 

a higher quality of care rating was positively related to 

the probability of plan choice after controlling for other 

plan characteristics.

3. Some employee characteristics appear to be related to plan 

switching costs and the relative importance of different 

plan characteristics (Beaulieu 2002, p. 60).

Examples of the employee characteristics referred to in item 

three include age or whether the participant represented a family or 

an individual.

For the current study, the point that research from health care 

economics has directed attention to information services as related to 

the decision processes of interest is more important than the 

identification of the specific influences identified by a particular
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study. However, this theme of research addresses the role of 

information in the decision process. It does not address the question 

of the quality or the investigation of the quality of the information.

Two examples of research oriented toward an investigation of the 

quality and the perceptions of quality of information used in these 

decision processes are presented in Health Care Financing Review in 

Fall 2001. However, it should be noted that both papers were prepared 

by representatives of the Research Triangle Institute, Inc. (RTI) and 

were supported by the same contracts or agreements. Furthermore, 

these papers are presented with a focus on the relevance and use of 

the information rather than from a clearly defined economics 

perspective.

In the introduction to the study by Harris-Kojetin, et al., note 

is made of the increasing complexity of the decision process presented 

to the Medicare health plan participant. It is also noted that this 

increasing complexity is present when "Medicare beneficiaries do not 

understand:

1. Today's current health care system

2. The differences between managed care (e.g. network) and 

fee-for-service insurance options

3. That managed care plans are both insurer and care 

deliverer

4. That plans play a role in access to and quality of care" 

(Beaulieu 2002, p. 21)

The evaluation of informational materials available to Medicare 

beneficiaries was conducted with focus groups addressing five primary 

research questions:

1. What are beneficiaries' overall impressions of the Medicare &

You handbook and the Medicare CAHPS® survey report?
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2. Do beneficiaries understand the purpose and intent of each 

booklet?

3. How useful do beneficiaries find each booklet and how would they 

use each booklet?

4. How much do beneficiaries trust the information in the booklets?

5. Are there any aspects of the booklets that are problematic for 

beneficiaries or sub-groups of beneficiaries? (Beaulieu 2002, p. 

22)

Two concepts given specific attention in the conclusion to the 

study were usefulness or "perceived utility" of the materials and 

trust in the materials. The study reports generally positive response 

to the use of the booklets with the feeling that both booklets needed 

to be used together as they were seen as serving different purposes. 

The handbook was perceived as a reference tool while the Medicare 

CAHPS® booklet was identified as more of a short easy-to-read 

document. The study reports that, "While more group participants 

trusted the handbook and the Medicare CAHPS® survey report than did 

not, some tempered their trust with skepticism." The fact the 

materials were provided by the government both served as a basis of 

trust for some beneficiaries and a basis for suspicion by others. The 

study presented several reasons for possible mistrust such as 

unfamiliarity with statistical issues presented in the material or the 

feeling that there was an effort to "push" or "sell" the use of HMO's. 

(Beaulieu 2002, p. 31)

A second study presented in the same issue of the Health Care 

Financing Review by McCormack, et al., also addressed the value and 

use of the informational materials (Beaulieu 2002, p. 37). This study 

also finds the Medicare materials to be favorably reviewed and 

perceived as useful. Though the study focused on the print materials 

used as the primary information source, note was made that the 

education program initiated by the Center for Medicare & Medicaid
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Services (CMS) and identified as the National Medicare Education 

Program (NMEP) included other resources such as "telephone help-lines, 

an Internet information database called Medicare Compare, training and 

support for intermediaries, enhanced beneficiary counseling services, 

and state and community-based outreach and education efforts"

(Beaulieu 2002, pp. 37-46).

3.2.3.3.5 Asymmetric Information Issues

Another theme regarding information and information use issues 

that warrants comment and that has received attention in research from 

the field of health care economics is the concept of asymmetric 

information. The fundamental concept of asymmetric information is 

rather straightforward as defined in Appendix I - Selected Economic 

Definitions, "When somebody knows more than somebody else" (Economist 

2003). A likely application of the concept to the issues of health 

care insurance is represented by Cardon and Hendel in their discussion 

of "adverse selection." Adverse selection may be considered as, "When 

you do business with people you would be better off avoiding" 

(Economist 2003, no page number). The frequent application of the 

concept is health care insurance is the effort of someone in a high 

risk class to be included in a lower risk class, resulting in either 

better coverage or a lower premium. The "adverse" nature of the 

business contract or relationship is to the insurance underwriter 

since coverage is underwritten at a level of risk that is adverse for 

the actual level of risk represented by the beneficiary. In this 

example, the information asymmetry involved is the presumption that 

the individual beneficiary knows more about his or her health 

condition than the underwriting company. The 2001 study reported by 

Cardon and Hendel addresses this type of information asymmetry 

although the study reports finding no evidence of such informational 

asymmetries (Cardon and Hendel 2001, p. 425). Another application of 

the concept of information asymmetry is presented by De Fraja in a
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study of contract activities between a purchaser, the National Health 

Service (NHS) and a provider (hospitals, GP's) in the UK health care 

system (De Fraja 2000, pp. 661-677). In this study the asymmetry is 

taken to be represented by the fact that the purchaser has limited 

information about the provider's costs and the contract specifies the 

payment as based on the number of cases treated. A third example of 

the application of asymmetric information from health care economics 

is given by Chou in a study of differences in quality of care provided 

by for-profit versus nonprofit nursing homes (Chou 2002, p. 293-311) . 

In this example, the information asymmetry is considered to exist when 

the, usually elderly, resident of the nursing home does not have a 

family member or other advocate to monitor and advocate for a high 

quality of care. As this is expressed in the study, "When the 

residents lack family members to monitor the service, the for-profit 

homes will have less incentive to maintain the quality of care" (Chou 

2002, p. 307).

The relevance of the concept of asymmetric information, as used 

by economists, to the current study is oriented both toward an 

asymmetry of information and an asymmetry of information systems. As 

suggested by studies such as the Harris-Kotjen study related to 

information materials, (Harris-Kojetin, McCormack et al. 2001, pp. 21- 

34)the choice of health care plans is perceived as a complex decision. 

Given the history of computer information systems use by health 

insurance and finance organizations, one may well suspect that such 

organizations would have more effective computer-based decision 

support systems to provide focused relevant information than the 

consumer would have available. The increased use of the personal 

computer and the Internet now suggests that improved decision support 

systems may be available to serve the consumer, thus serving to reduce 

the probability of such an asymmetry. However, the purpose of this 

study is not to investigate such a potential asymmetry but to remain
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focused on the requirements for a personal decision support system to 

be used in the consumer decision process.

3.2.3.3.6 Summary

The general discipline of economics and the more specific sub-

discipline of health care economics have addressed substantial 

research attention to issues related to the purpose of this study.

This attention serves as encouragement that the subject areas of 

health care insurance and financing, decision processes in these areas 

and the use of information in these decision processes do warrant 

research attention. The research gives this general guidance and does 

provide help in understanding a number of specific areas of 

investigation. However, despite the emphasis on information and the 

efforts to determine the value of some specific information tools, no 

effort was identified to address requirements for a computer-based 

decision support type of system to aid the consumer in these decision 

processes. The commitment to this area in general combined with a 

limited attention to computer decision support roles for this specific 

purpose serve to justify this study in this subject area.

The introductory attention devoted here to health care economics 

recognizes the evaluation of various aspects of health care, health 

care decision processes, and health insurance from the field of 

economics. However, the main emphasis of this study is to apply an 

information systems perspective to the defined research question to 

define requirements of a particular type of PDSS. The topics 

suggested could be addressed from a more clearly established economics 

perspective, such as analysis of risk, but would likely result in 

rather different emphasis and findings. Likely such an approach 

should return to the fundamental assumption of rationality, use of 

abstraction, use of marginal analysis, and use of models identified by 

Folland and Goodman (Folland, Goodman et al. 1997, p. 9). This would 

likely result in more direct attention to the consumer decision
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processes and perceptions of economic concepts of risk and expected 

value than the attributes taken from the Diffusion of Innovations 

tradition identified as the orientation of this study.

3.2.4 Summary - Health Care Financing

In this section the centre of attention has been directed to 

presentation of an overview of Health Care Financing or Insurance as 

characterised by the United States market. Some attention has also 

been given to the issue of what is health insurance, are all health 

care financing alternatives properly identified as insurance, and some 

fundamental perspectives related to health care insurance. Given this 

summary of the subject area of health care insurance, the focus of 

this study is redirected in the next section to the decision process. 

However, this attention is rather specifically focused on the decision 

process as characterised by use of Decision Support Systems.

3.3 Decision Support Systems

In the previous portion of this study, attention was given to 

the general structure of Health Care Financing or Insurance in the 

United States. This has included the evolution of private or non-

governmental systems of health care financing, such as characterised 

by the Blue Cross / Blue Shield system as well as governmental 

programs. Primary examples of governmental programs are Medicare and 

Medicaid and some special alternative or demonstration programs such 

as the TennCare program implemented by Tennessee as an alternative to 

Medicare. This has established the subject area or domain of the 

decision processes to be addressed by this study. The focus of the 

study now turns from consideration of this subject area to the 

decision process itself. As a primary part of this consideration of 

decision process, attention is directed to Decision Support Systems 

(DSS). In this section attention will be devoted to definition of 

Decision Support Systems, identification of a generalised architecture
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of such systems, and then consideration of the application of these 

concepts to a more specific category of such systems, a Personal 

Decision Support System (PDSS).

Given the institutional and professional nature of the health 

care provider and heath care financier, it seems likely that they are 

much more effectively equipped with relevant decision support systems 

than are health care consumers. Or at least, whether actually 

equipped with such decision support systems, such systems are readily 

available to these institutional stakeholders.

The purpose of the further research to be presented by this 

study will seek to answer two research questions:

1. Are decision support systems available to the consumer in

the health care market in the U.S.A.?

2. What are the issues, from a technology adoption point-of-

view, that influence the adoption of such consumer- 

oriented decision support systems?

To a significant degree, question number one must be addressed 

before serious consideration of question number two can be addressed. 

Only a few years ago the idea of a computer-supported information 

system oriented toward customer use for consumer decisions in this 

area would have seemed rather far-fetched. However, the wide-spread 

use of personal computers in the home and for personal use combined 

with the rapidly increasing use of the Internet makes the development 

and adoption of such customer, consumer oriented information systems 

seem quite plausible. One indicator of this is a simple, interactive 

Internet-accessible system available on the "BlueCares" Web site of 

the Blue Cross and Blue Shield Association in 1999. Titled "Choosing 

the Plan That's Right for You", this WWW based service provided a 

simple user-oriented interface with eight questions

(BCBS_Assoc._Choose 1999, pp. 1-3). This system used a simple numeric
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scoring system to present recommendations to the user regarding the 

choice of a traditional HMO, an HMO with POS options, a PPO or a fee- 

for-service plan.

Curiously, though this system was identified as an example of 

the type of PDSS of interest to this project in 1999, this service is 

no longer available. In July 2002 the system was no longer provided 

on the "BlueCares" site. A form of PDSS providing assistance in 

locating medical services based on geographic criteria, primarily for 

plan members when travelling, was provided but not selection among 

various types of plans as supported by the previous PDSS example 

(BCBS_Assoc._Travel 2003, no page number).

This rather simple, easy-to-use, Internet based system was 

interesting when compared to changing trends in retirement planning 

options offered to employee groups in the U.S.A. over the past few 

years. Only a few years ago, commonly only one or a very limited 

number of retirement options were offered to most employee groups in 

the U.S.A. Now, with a wide variety of tax deferral investment 

options such as several different types of Investment Retirement 

Accounts (IRA), supplemental retirement accounts, and other investment 

instruments; the need for decision support systems to assist in 

retirement planning has increased. Choices available to the consumer 

regarding income tax treatment, type of investment instruments, and 

level of risk for the investments have increasingly been thrust on the 

consumer in the past few years. This increase in factors has not only 

impacted the consumer but frequently has influenced the sales approach 

and style of the marketing of various financial services and 

retirement programs. Sales representatives of many of the investment 

management companies or financial services organisations available now 

frequently are equipped with interactive personal computer software 

designed to assist the consumer in the decision processes. These are 

not the only sales staff seeking to market such services to the
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consumer. In fact many banks are offering an increased variety of 

financial services, to include various investment management services 

For U.S.A. banks, the move to an increased variety of financial 

services that may be offered was encouraged by the recently passed 

federal Gramm-Leach-Bliley Act (Hines 1999) . These services are 

available from the bank, brokerage house, or insurance salesperson. 

Now they are also offered as part of or an adjunct to personal 

computer financial management software packages, or as Internet based 

services provided by insurance companies, investment houses, or other 

financial services organisations. Today a variety of health care 

financing alternatives may be available to include various forms of 

managed care, traditional fee-for-service health care insurance, or 

other forms of "cafeteria" plans which offer tax incentives to set 

aside a portion of income on a tax sheltered basis on a "spend it or 

lose it" basis. When one then adds the availability of special 

coverage for nursing home care for senior citizens, the variety of 

decisions of a strategic and tactical nature, based on the pyramid 

suggested by Head, becomes almost overwhelming.

If such decision support systems are available to the U.S.A. 

citizen, then the discussion may address the second of the research 

questions, "What are the issues, from a technology adoption point-of- 

view, that influence the adoption of such consumer-oriented decision 

support systems?" Even if the answer to the first question suggests 

that such systems are not widely available, then the question becomes 

"What conditions are necessary to make such information systems 

available?"

3.3.1 Introduction to Decision Support Systems - Seeking a Definition

As with many information systems concepts, it is appropriate to 

present the caution that it is rather difficult to agree on an 

"approved" definition for the term Decision Support Systems (DSS). 

This is especially true because many of the commonly recognised
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attributes of a DSS are also characteristic of, at least to some 

degree, many other types of computer supported or Computer Based 

Information Systems (CBIS). In fact it is improbable that the 

concepts of DSS, as evidenced today, would be presented as they are 

without the influence of some of these precedent types of information 

systems. Two categories of information systems that may almost be 

considered as "prerequisite" to DSS are transaction processing systems 

and the focus on MIS.

In their development of a definition of the term DSS, Turban and 

Aronson (Turban and Aronson 1998, p. 76) present a summary of certain 

comparisons between a DSS and more traditional forms of Electronic 

Data Processing (EDP) systems as represented in Table 3.2.
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Table 3.2 - DSS Versus EDP

D im e n s io n D S S E D P

U se A c tive P ass ive

U s e r L ine  and  s ta ff m a n a g e m e n t C le rica l

G o al E ffe c tive n e ss M e ch a n ica l e ff ic ie n c y

T im e  h o rizo n P re se n t and fu tu re P ast

O b je c tiv e F le x ib ility C o n s is te n c y

Source: (Turban and Aronson 1998, p. 76)

Turban and Aronson furthermore identify the points of emphasis 

addressed by the definition adopted by a number of contributors to the 

literature of DSS. These points of emphasis are identified in Table

3.3 - Concepts Underlying DSS Definitions.

Table 3.3 - Concepts Underlying DSS Definitions

S o u rc e D S S  D e fin e d  in T e rm s  o f

(Gorry and Morton 1971) P rob lem  T ype , sys te m  fu n c tio n  
(su p p o rt))

S ys te m  fu n c tio n , in te rfa ce  
c h a ra c te ris tic s

(Alter 1980) U sage  p a tte rn , sys tem  o b je c tive

(Moore and Chang 1980) U sage  p a tte rn , sys te m  ca p a b ilitie s

(Bonczek, Holsapple et al. 
1980)

S ys tem  co m p o n e n ts

(Keen 1980) D e ve lo p m e n t P rocess

Source: (Turban and Aronson 1998)

After consideration of the approaches of such contributors, 

Turban and Aronson present a rather lengthy working definition of 

Decision Support Systems:

A DSS is an interactive, flexible, and adaptable CBIS 
specially developed for supporting the solution of a non- 
structured management problem for improved decision 
making. It uses data, provides easy user interface, and 
can incorporate the decision maker's own insights. In 
addition, a DSS may use models, is built by an interactive 
process (often by end-users), supports all phases of
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decision making, and may include a knowledge component
(Turban and Aronson 1998) .

However, the purpose of this current study is well served by a 

shorter version of this definition presented by these authors in the 

glossary of their text, "Decision Support Systems (DSS) - Computer- 

based information systems that combine models and data with an attempt 

to solve non-structured problems with extensive user involvement" 

(Turban and Aronson 1998, p. 865).

In considering this definition and its relevance, the following 

major points asserted within the definition deserve consideration:

1. Reference to a computer-based information system

2 . The role of models

3 . The role of data

4 . A mention of "attempted" solution

5. A mention of non-structured problems

6. The use of extensive user involvement

Even though this definition includes some issues of system 

structure or architecture, significant attention is given to 

functional purpose with the phrase "an attempt to solve non-structured 

problems" and mention of non-architectural issues such as "with 

extensive user involvement".

Review of this definition encourages the view that the 

fundamental issue of definition of the term DSS is and should be more 

affiliated with the functional purpose or use of the system rather 

than specific issues of design technique, system structure, or 

architecture. This perspective, adopted by this study, suggests that 

it should be the functional use to which the system is applied that is 

the basis for recognition as a DSS. Techniques of systems design or 

characteristics of development methodology should not be the proper
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basis for identification of a DSS. Furthermore the suggestion of the 

word "support" in the DSS term suggests a contrast with decision 

making systems.

The general view here will be to consider a specific DSS as an 

advisor or consultant rather that an automated, independent, decision 

making system or operational aid. For example, an automated 

monitoring system in a manufacturing process or a transportation 

system that controls the operation of components of the system may 

also include safety features with "fail-safe" provisions. If the 

system determines a condition as "unsafe", certain components of the 

system may be shut off or set to a special state. This decision may 

be programmed into the system and the actions implemented directly by 

the system rather than presenting a recommendation to a human operator 

in the system. This example gives evidence of "decision making" and 

should not be characterised this as a Decision Support System.

Extending this attention to a definition of DSS also suggests 

consideration of common characteristics and capabilities of such 

systems. Once again Turban and Aronson offer guidance in this area:

1. Semi-structured programs

2. For managers at different levels 

3 . For groups and individuals

4. Interdependent or sequential decisions

5. Support intelligence, design, choice

6. Support variety of decision styles and processes

7. Adaptability and flexibility

8. Interactive ease of use

9. Effectiveness, not efficiency

10. Humans control the machine
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11. Ease of construction by end-users

12. Modelling and analysis 

13 . Data access

3.3.2 Architecture

Despite the fact that the argument has been presented that the 

structure or architecture of a system should not be the basis for 

classification of the system as a Decision Support System, it is 

appropriate to give some consideration to a model of a generalised 

architecture common to DSS. Turban and Aronson, as shown in Figure 

3.14, suggest the following generalised structure.

Figure 3.14 - Schematic Structure for a Decision Support System (DSS)

Requirements for a Personal Decision Support System

Source: (Turban and Aronson 1998, p. 79)
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Consideration of this generalised DSS schematic model does 

require a view of this model as descriptive and not definitive. Most 

of the components may be present to varying degrees in any specific 

DSS system. In fact, it could be argued that the only component of 

the schematic that must be present is the user interface. All other 

components may or may not be present in a specific DSS. The case 

could also be supported that any DSS must also include some form of 

model, and therefore the model management component of the schematic 

must be present in some form. However, some specific DSS's may place 

emphasis on the support of the decision process from a data management 

or Data Base Management System (DBMS) component and may not require 

any further modelling capability beyond that supported by the DBMS 

component of the system. However, these various components do warrant 

some further consideration.

Data Management Subsystem. The Data Management subsystem 

presented by Turban and Aronson can be described as being composed of 

four primary elements:

• DSS database

• Database management system

• Data directory (or dictionary)

• Query facility

In most cases all four of these components are provided by 

modern Generalised Database Management Systems (GDBMS) whether on 

personal computers, minicomputer, or mainframe systems. These systems 

may vary greatly in the capability of their data directory or data 

dictionary facility. Today it is likely that many GDBMS systems in 

use will use Structured Query Language (SQL) as their query language. 

This query language, developed to support operations against database 

structures implemented with the relational database model, has been

Requirements for a Personal Decision Support System
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implemented by a number of database management system vendors, and 

provides a non-proprietary language interface tool with database 

systems from a variety of vendors.

Of perhaps more concern for the design of any specific DSS are 

issues related to the choice of which databases are appropriate for 

use. This becomes more challenging given the possibility of access of 

both internal databases, those owned and maintained by the 

organisation, and the external databases owned and maintained outside 

of the organisation. A wide variety of external databases supported 

by government agencies or professional organisations, as well as 

proprietary databases available for access on a fee basis, are 

available online today. Access of the database may also need to 

accommodate a "data warehouse" approach. We will consider that a data 

warehouse approach uses database techniques to organise a special data 

structure that has had the data "cleaned" or "scrubbed" to improve 

validity, likely has summarised the data from the original level of 

detailed data capture, and usually is not used to support operational 

transaction processing for the organisation. The subjects of both 

database management and data warehousing have been widely addressed in 

the textbooks and professional literature of information systems 

disciplines and, therefore, receive limited attention here.

Model Management Subsystem. This component of the generalised 

DSS structure provides specific models to a DSS and makes more general 

provision for management of the various models that may be used within 

the DSS structure. These models may be categorised based on several 

different schemes such as level of organisational impact, functional 

areas of the organisation (perhaps financial or production models) or 

by underlying academic discipline.

Of perhaps more significance than any individual model is the 

concept of model management or of a Model Base Management System 

(MBMS). This is especially true since widespread acceptance of the
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concept of a MBMS is not found in other types information systems as 

with data base management systems (DBMS). Turban and Aronson suggest 

the following functions of such a MBMS:

1. Create Models. Creates models easily and quickly, either

from scratch or from existing models or from the building 

blocks.

2. Allow Model Manipulation. Allows users to manipulate the

models so they can conduct experiments and sensitivity 

analyses ranging from what-if to goal seeking.

3. Model Management. Stores, retrieves, and manages a wide

variety of different types of models in a logical and 

integrated manner.

4. Use Model Building Blocks. Accesses and integrates the

model building blocks.

5. Support Multi-User Model Use. Catalogues and displays the

directory of models for use by several individuals in the 

organisation.

6. Track Usage. Tracks model data and application use.

7. Support Model/DSS Integration. Interrelates models with

appropriate linkages with the database and integrates them 

within the DSS.

8. Provide Model Base Management. Manages and maintains the

model base with management functions analogous to database 

management: store, access run, update, link, catalogue, 

and query.

9. Support Multi-Model Problem Solving. Uses multiple models

to support problem solving.

The concept of a model or the use of the MBMS component of a DSS 

does not presume the use of any specific modelling technique. The
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models may vary greatly in complexity and may be developed with a 

variety of techniques. In some cases widely used general-purpose 

software, such as a personal computer spreadsheet, may be used as the 

basis of the model while in other cases programming languages or 

special modelling software may serve as the basis of model 

development. The concept of a model, and a set of models, as 

considered here is very general and makes no presumptions regarding 

modelling subject matter, modelling technique, complexity, or software 

development tool. As previously suggested, in some cases the 

modelling capability may be provided by other components of the DSS 

such as the DBMS component.

Knowledge Management Subsystem. Knowledge Management is to be 

distinguished from the data base management component of the DSS 

structure. In fact the concept of knowledge, as considered here, 

should be distinguished from the concept of information even though 

the knowledge may be based on or associated with data and information 

managed within the scope of the DSS. Turban and Aronson's definition 

of knowledge is, "Understanding, awareness, or familiarity acquired 

through education or experience. Anything that has been learned, 

perceived, discovered, inferred, or understood. The ability to use 

information" (Turban and Aronson 1998, p. 862).

The last simple sentence, "The ability to use information" 

provides a phrase to describe knowledge but does not really clarify 

the concept of knowledge in relationship to the concept of 

information. To achieve this goal of "using information" a process is 

needed by which the information may be evaluated to achieve knowledge. 

Given the above definition a simple hierarchy to characterise the 

relationship of data, information, and knowledge is proposed.
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Table 3.4 - Data, Information, and Knowledge Hierarchy

C o n c e p t

Id e n tify in g

C h a ra c te ris tic E x a m p le C o m m e n t

Data R e co rd s  fa c t(s ) 8.2 R eco rds  the  fac t.

In fo rm a tio n G ives  m e a n in g  to  
the  D ata

It is 8 .2  m iles  
from  m y  ho m e  
to  m y  o ffice .

G ives  the  fa c t “ m e a n in g ” b y  p lac ing  the  
da ta  “ in c o n te x t” .

Id e n tifie s  the  un it o f m e a s u re  (m iles )

Id e n tifie s  th e  d a ta  as re p re s e n tin g  the  
d is ta n ce  from  m y ho m e  to  m y  w ork .

K n o w le d g e P ro v id e s  fo r 
e va lu a tio n  o f the  
In fo rm a tio n

T h e  sh o rte s t 
rou te  fro m  m y 
h o m e  to  m y 
o ffice  is 8.2 
m iles  long.

P rov ides  fo r  a s ta n d a rd  o f e va lu a tio n : 

S h o rte s t d is ta n ce

C o n d uc ts  the  eva lu a tio n :

T h is  is the  s h o rte s t d is ta n ce .

Further consideration of the definition provided above suggests 

that it gives guidance with a consideration of several of the 

traditional "reporter's questions" as suggested in Table 3.5 - 

Knowledge: What, How, and Why.

Table 3.5 - Knowledge: What, How, and Why

What
Understanding
Awareness
Familiarity

How
Acquired through

Education -  Experience 
Learned 
Perceived 
Discovered 
Inferred 
Understood

Why
Ability to use information
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Frequently the knowledge management aspects of an information 

system may be considered as within the domain of an expert system (ES) 

which may be a component of or interfaced with the DSS. Such expert 

systems commonly make use of artificial intelligence techniques. As 

with many of our information systems techniques, the term Artificial 

Intelligence presents problems with definition. The definition of 

Artificial Intelligence chosen for this study is rather simple, "The 

sub-field of computer science that is concerned with symbolic 

reasoning and problem solving", but this definition does need to be 

supplemented to clarify the points of concern.

The overall field of Artificial Intelligence has addressed such 

a wide range of subject matter such as expert systems, robotics, 

machine vision, natural language processing, neural networks, and 

voice or speech processing that focus needs to be directed within the 

field. The domain of AI that usually offers the most direct relevance 

to support of DSS is the field of expert systems. Again, even this 

term presents difficulty in terms of specific definition. Rather than 

choose a formal definition in this case it will noted that Turban and 

Aronson suggest that most expert systems commonly include, as a 

minimum, a knowledge base, an inference engine, and a user interface. 

More broadly, they identify the following components are frequently 

found in expert systems:

• Knowledge acquisition subsystem

• Knowledge base

• Inference engine

• User

• User interface

• Blackboard (workplace)

• Explanation subsystem (justifier)
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• Knowledge refining system

(Turban and Aronson 1998, pp. 446-447)

Some special note is given to the role of knowledge management, 

to include techniques for knowledge representation and knowledge 

acquisition that is suggested by these characteristics. The provision 

for an Explanation or Justification subsystem, that such an expert 

system may provide, may also be significant to certain DSS. Though 

various techniques for representation of knowledge have been 

researched and implemented, many of these make use of some form of 

rule-based structure. Commonly these rules may be represented in 

terms of the traditional "IF ... THEN ... ELSE ... END-IF" logical 

construct.

Figure 3.15 - Structure of an Expert System

Consultation Environment | Development Environment

Source: (Turban and Aronson 1998, p. 446)
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Specific interest in AI and expert systems remains focused on 

the functional role of knowledge management rather than the specific 

techniques of expert system implementation. This attention to the 

role of knowledge management remains much the same regardless of 

whether one considers a DSS that interacts with a true expert system 

or whether some of the techniques are derived from the field of expert 

systems and are included directly in the DSS system itself. A good 

example of the close relationship between these two system areas and 

likely architecture is suggested by a review of Figure 3.15 - 

Structure of an Expert System. A comparison of this diagram with 

Figure 3.14 - A Schematic Structure of DSS, indicates a number of 

components likely to appear in either a DSS or an expert system. 

Specifically noted are the Knowledge Base, Knowledge refinement, 

Knowledge engineer, Expert knowledge, Recommended action, and User 

interface components.

3.3.2.1 User Interface (Dialog) Subsystem

The importance of recognizing the user interface as a component 

of the information system is suggested by the fact that the 

conceptual, schematic diagrams for both DSS (Figure 3.14) and for 

expert systems (Figure 3.15) include the user interface as a system 

component. This importance is also supported by the recognition that 

to many users the system interface is "the system". The user 

interface is often described as a "surface" through which the data are 

passed back and forth between the user and the computer. This 

interface or surface is also recognised as a dialog emphasizing the 

two-way nature of the communications that take place between the user 

and the computer-based components of the information system.

One discussion of the dialog or two-sided nature of this 

communication process identifies six major components of this dialog:
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• Knowledge. Knowledge is the information the user must have

to communicate with the computer. The knowledge may be 

the user's expertise included in a reference card, or in 

an online help system.

• Dialog. Dialog is an observable series of interchanges or

interactions between the user and the computer.

• Action language. A user's action language can take various

forms, ranging from selecting an item from the menu (with 

a keystroke or mouse click), to answering a question, 

moving a display window, or typing in a command. Input 

devices are used to execute actions.

• Computer. The computer interprets the user's action

(input), executes a task (such as computation or data 

access), and generates a display (the presentation 

language or the output of the computer).

• Presentation language. Presentation language is the

information displayed to the user via output devices.

Such information can be shown as display menus, windows, 

or text. It can be static or dynamic, numeric or 

symbolic. It can appear visually on the monitor, 

presented as voice or a printout.

• User's reaction. The user interprets the display, processes

the content, and plans actions (Turban and Aronson 1998, 

p. 230).

In addition to these major components of the user interface some 

consideration is given to the primary factors to be considered in the 

design of the interface. Larson has suggested the following factors:

• Time. How long does it take for the end user to perform his

or her task?
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• Learning. How long does it take a novice to learn the

system?

• Recall. How easy is it for an end user to recall how to use

the system after he or she has not used it for some time?

• Versatility. Can the system be used to perform a variety of

end-user tasks?

• Errors. How many errors does the end user make, and how

serious are those errors?

• Help. Does the system provide help when the end user has 

trouble?

• Adaptability. Does the system adjust to the end user's

level of competence, as he or she becomes more 

experienced? Does it tailor itself to the habits and 

styles of different users?

• Concentration. How many things must an end user keep in

mind while using the system?

• Fatigue. How quickly does the user tire while using the

system?

• Uniformity. Are the commands of this system identical to

equivalent commands of other systems?

• Fun. Does the end user enjoy the system? ((Larson 1982)as 

referenced by Mallach (Mallach 1994, pp. 147-150))

3.3.2.2 The User

To some extent it could argued as to whether the user should be 

identified as a component of the DSS or not. However, writers in the 

field do commonly identify the user in such a manner and two primary 

points are presented to argue that this is an appropriate view:
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1. The needs of the user must be met before one can assume

satisfactory performance of the DSS and

2. The fact that the DSS is perceived as a decision support

system with substantial user/system interaction involved 

with the use of the system. In most cases the DSS 

software components do not "make" a decision but guide or 

support the user in exploring and making this decision.

Of course point one above, the satisfaction of user needs, is to 

be expected of information systems of various types and is not 

restricted to DSS. However, it is likely that the two points are 

inter-related and that the interactive use of the system suggested by 

point two makes special demands on the design of the system and the 

manner in which point one is satisfied.

The point could also be argued that inclusion of the user as a 

system component introduces a component of extraordinary complexity. 

This component, the human user, may dominate and confuse the view of 

the entire system. Indeed consideration of the human issues related 

to the system design and use could overwhelm the study of the DSS and 

distract from an overall view of DSS. In an attempt to respond to 

this potential problem, this study will direct its focus on the user 

as a system component with an overview of two primary issues: 1 - how 

managers make decisions and 2 - influences of psychological type on 

decision making.

When considering how managers actually make decisions, one 

researcher has suggested that the various methods used for decision 

making can be categorised along three dimensions: rationality, 

politically, and flexibility. Mallach presents definitions of these 

terms in this context:

Rationality in decision making is the extent to which the 

decision makers collect and analyse information
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objectively and choose among the alternatives on the 

basis of these alternatives' relationship to 

predetermined objectives.

Politicality is the extent to which a decision involves

competition among decision makers and the extent to 

which the decision depends on the distribution and 

use of organisational power.

Flexibility is the extent to which decision makers free

themselves from tradition and structure, potentially 

making choices that "break the mold"

(Mallach 1994, p.36).

Regardless of how any specific decision making technique might 

be characterised, it does not always require a truly optimum solution 

to the problem. Various methods of decision making may accept the 

concept of "satisficing" in the decision making process. The term 

satisficing has commonly been used in studies of decision making to 

describe a decision or solution that is "good enough." In other 

words, the decision maker may settle for selection of an alternative 

that is satisfactory rather than an alternative than can 

mathematically be proved to be optimum. The acceptance of a 

satisficing solution may be especially appropriate if the model or 

algorithm that yields the solution is not a formal optimising 

algorithm or formula.

When considering the user as a component of the DSS, it is 

appropriate to recognise that a person's nature or psychological type 

influences his or her approach to decision making. One widely used 

description of different psychological types is the Myers-Briggs Type 

Inventory (Briggs-Myers and Briggs 1957). The Myers-Briggs Type 

Inventory suggests four preferences that determine personality type:
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1. Introversion (I)/Extraversión (E). This preference suggests

whether individuals prefer to direct their energy toward 

the outer world (E) or the inner world (I). Extraverts 

understand the world through acting and reacting to it; 

they need to externalise things to understand them. 

Introverts understand their world through careful 

contemplation. They prefer to act or respond after 

thoughtful consideration of an issue.

2. Sensing (S)/Intuition (N) . This function refers to a

person's preferred perception process. It indicates how 

people take in information and become aware of things, 

people, events, and ideas. Sensing means finding out 

about things through the senses and through careful, 

detailed observation. People who prefer intuition 

perceive patterns or relationships among ideas, people, 

and events. Intuitive people trust perception based on 

intuitions and reading between the lines, while sensors 

confine their attention to what is real and verifiable.

3. Thinking (T)/ Feeling (F). This function refers to a

person's preferred judgment process. It describes how 

people prefer to come to conclusions or make decisions 

about what they have perceived. Thinking means 

considering pros and cons or consequences and coming to a 

logical choice, decision, or conclusion. Feeling involves 

weighing personal values and others' reactions: Will there 

be conflict or harmony, approval or disapproval? Those 

with a feeling preference often neglect logical reasoning 

and fail to consider consequences. Those with a thinking 

preference often neglect taking other people's reactions - 

even their own emotional responses - into account.

Requirements for a Personal Decision Support System

97



Requirements for a Personal Decision Support System

4. Judgment (J) / Perception (P). This is a "lifestyle"

preference. It describes whether one tends to let a 

perception process or judgment process run one's outer 

life. People who have a judging preference want to have 

things settled, decided, planned, and managed to the plan. 

They are often seen as decisive and organised, and they 

enjoy working in structured organisations. People with a 

perception preference are often seen as flexible, 

spontaneous, and uncomfortable with much structure and 

planning. They want to keep plans to a minimum to be able 

to adapt flexibly to new situations.

In the literature associated with the Myers-Briggs Type 

Inventory, substantial attention is directed to classification of 

combinations of "personality type" based on the sixteen possible 

combinations of the different values for the four key behavioural 

characteristics, identified as "scales" by Myers-Briggs. Of more 

interest in the domain of decision making is the influence that the 

Myers-Briggs personality may have on preferred decision making 

techniques.
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Table 3.6 - Myers-Briggs Personality Types and Decision making
Techniques

S c a le  T y p e P re fe rre d  T e c h n iq u e s

E n e rg iz in g  S ca le

E x tra v e rt (E) B ra in s to rm in g  in g roup

O u tc o m e  p sych o d ra m a  (e va lu a tin g  sce n a rio  th ro u g h  
ro le  p lay ing )

T h in k in g  a loud

In tro ve rt (1) B ra in s to rm in g  p riva te ly

In cu b a tio n  (do ing  s o m e th in g  e lse  as s u b c o n s c io u s  
w o rk s  on p rob lem )

A tte n d in g  S ca le

S e n s in g  (S) S h a re  p e rsona l va lues , ideas

O ve rlo a d  (d e lib e ra te ly  c o n s id e r in g  to o  m a n y  fa c ts  to  
see  in d iv id u a lly )

In d u c tive  re a so n in g  (d e v e lo p in g  ru les  fro m  sp e c ific  
in s ta n ce s)

R andom  w ord  te c h n iq u e

In tu itive  (N ) C la ss ify , c a te g o rise

D e d u c tive  re a so n in g  (a p p ly in g  ru le s  to  sp e c ific  
in s ta n ce s)

C h a lle n g e  a ssu m p tio n s

Im a g in g /v isu a lisa tio n

S y n th e s iz in g

D e c id in g  S ca le

T h in k in g  (T) C la ss ify , ca te g o r is e  

A n a ly s is

N e tw o rk  a n a lys is  (e .g ., c ritica l pa th  m e thod , P E R T ) 

T a sk  ana lys is

F ee ling  (F) S ha re  pe rsona l va lu e s  

L is ten  to  o th e rs ’ va lu e s  

V a lu e s  c la rifica tio n
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L iv in g  S ca le

J u d g ing  (J) E va lu a tio n  (co m p a ris o n  w ith  a s ta n d a rd  o r pre- 
e s ta b lis h e d  no rm )

P lu s -m in u s - in te re s tin g  te c h n iq u e  (fo r e v a lu a tin g  
a lte rn a tiv e s )

B a ckw a rd  p la nn ing  (id e n tify  co n d itio n s  ne e d e d  to 
reach  goa l)

P e rce iv in g  (P) B ra in s to rm in g  

R a n d om  w ord  te c h n iq u e

O u tra g e o u s  p ro vo ca tio n  (a b su rd  s ta te m e n t as b rid g e  
to  idea)

T a k in g  a n o th e r ’s p e rsp e c tive

3.3.3 A Decision Making Method

In addition to the types of human characteristics suggested 

above, the very process of decision making itself, with or without 

computer based support, is a part of investigation of DSS. Many 

writers and organisations have attempted to define a decision making 

process. Commonly these approaches to decision making have been based 

on a rather common-sense approach that suggests several steps:

1. Define the problem (or opportunity)

2. Identify the alternative solutions or approaches

3. Evaluate these alternatives

4. Select an alternative

5. Implement the alternative

6. Evaluate the result (and perhaps the process)

A more formalised approach based on this general approach has 

been presented by Kepner-Tregoe (Kepner and Tregoe 1965). The steps 

of their methodology are defined as:

• State purpose of decision

• Generate alternatives

100



Requirements for a Personal Decision Support System

• Establish objectives

■ Identify MUSTs

■ Identify WANTS

■ Qualify WANTs

• Classify by importance

• Evaluate alternatives versus objectives 

" Compare with MUSTs

■ Compare with WANTs

■ Unite judgments

• Make tentative choice

• Assess adverse consequences

■ List

■ Weigh

• Make final choice

Since some of these steps may be addressed in parallel, and by 

inference some steps may be iterative, the steps may be considered in 

a diagram form as Figure 3.16 - Graphical Representation of Kepner- 

Tregoe Decision Steps.
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Figure 3.16 - Graphical Representation of Kepner-Tregoe Decision Steps

Source: (Turban and Aronson 1998, p. 446)

3.3.4 Decision Structure

A classic issue addressed when considering decision making, or 

at least when considering DSS, is the question of decision structure. 

The definition of DSS applied here includes reference to the 

application of DSS to non-structured decision making. The general
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view is that decision making falls along a continuum ranging from 

highly structured or programmed decisions to highly unstructured or 

non-programmed decisions. Commonly this type of decision structure is 

associated with the organisational level or type of control as we note 

in Table 3.7 - Decision Support Framework.

Table 3.7 - Decision Support Framework

T y p e  o f  
C o n tro l O p e ra tio n a l

C o n tro l
M a n a g e ria l

C o n tro l
S tra te g ic
P lan n in g

T e c h n o lo g y
S u p p o rt
N eed ed

T y p e  o f  
D ec is io n

S tru c tu re d A cco u n ts  
re ce iva b le , o rd e r 

e n try

B u d g e t a na lys is , 
s h o rt-te rm  

fo re ca s tin g , 
pe rsonne l 

reports ,

M a ke -o r-b u y

F inanc ia l
m a n a g e m e n t
( in ve s tm e n t),
w a re h o u s e

loca tion ,
d is tr ib u tio n

s y s te m s

M a n a g e m e n t
in fo rm a tio n

sys tem ,
o p e ra tio n s
re se a rch
m ode ls ,

tra n s a c tio n
p ro ce ss in g

S e m i-
s tru c tu re d

P ro d u c tio n  
sch e d u lin g , 

in v e n to ry  con tro l

C red it 
e va lu a tio n , 

bu d g e t 
p re p a ra tio n , 
p la n t layou t, 

p ro jec t 
sch e d u lin g , 

rew a rd  sys tem  
des ign

B u ild ing  new  
p lan t, m e rg e rs  

and  a cq u is itio n s , 
ne w  p ro d u c t 

p lann ing , 
c o m p e n s a tio n  

p la n n in g , q u a lity  
a ssu ra n ce  

p la nn ing

D SS

U n s tru c tu re d S e le c tin g  a c o v e r 
fo r a m agaz ine , 
buy ing  so ftw a re , 
a p p ro v in g  loads

N ego tia ting , 
re c ru itin g  an 

e xe cu tive , buy ing  
ha rd w a re , 
lobby ing

R & D p lann ing , 
ne w  te c h n o lo g y  

d e ve lo p m e n t, 
soc ia l

re s p o n s ib ility
p la nn ing

D SS,
ES,

neura l n e tw o rks

T e c h n o lo g y
S u p p o rt
N eeded

M a n a g e m e n t
In fo rm a tio n

S ys tem ,
M a n a g e m e n t

sc ie n ce

M a n a g e m e n t 
sc ience , D SS , 

ES, EIS

EIS , ES, neu ra l 
n e tw o rks

Source: (Turban and Aronson 1998, p. 11)

3.3.5 Relationships with Other Systems

A consideration of Decision Support Systems should recognise 

that DSS represents only one category of information system that has 

attracted attention both in information systems practice and the
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research literature. This tendency to define an increasing number of 

categories of information systems has led to a rather remarkable 

collection of acronyms in what appears to be the alphabet soup 

oriented study of information systems. We may suspect that this 

increasingly large set of categories of information systems is a 

result of both the maturation of the experience with Computer Based 

Information Systems (CBIS) as well as the difficulty of achieving a 

number of the objectives of Management Information Systems (MIS).

The concept of MIS as introduced in the early 1970's suggested 

an integrated, rather comprehensive view of the information resources 

within an organisation. "The idea behind an MIS was to store all the 

firm's data: customers, orders, inventory, production schedules, 

suppliers, employees, payroll, and so forth for access and correlation 

on demand by non-technical managers." However, many organisations 

were unable to achieve the rather lofty goals of MIS as then suggested 

in the information systems literature. This difficulty of achieving a 

comprehensive MIS somewhat paralleled the experience with 

implementation and use of Data Base Management Systems (DBMS) or 

Generalised Data Base Management Systems (GDBMS). At first DBMS was 

frequently described as an approach to the organisation and management 

of the data within an organisation to assist in effective management 

and reduction of data redundancy. At the present time DBMS techniques 

are in widespread use but frequently the use of a DBMS has not 

strongly influenced the overall organisation view of the data 

resources, but rather has only been implemented as a somewhat enhanced 

file access method within the computer based systems.

The term MIS continues in use at the current time but may vary 

greatly in terms of what is suggested. In some cases it may still be 

used to suggest an overall, comprehensive view of an organisation's 

information systems. In other cases it may be used to describe the 

information reporting functions, especially those of selection,
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formatting, and delivery of rather traditional reports of the 

computer-based system(s). The concern here, however, is to recognise 

the difference between the Transaction Processing Systems (TPS) of an 

organisation and what has become known as the Management Support 

Systems (MSS). The Transaction Processing Systems of an organisation 

may generally be considered as operational level systems that process 

common recurring types of activity such as requests for payment, the 

actual payments, circulation of a library book, registration of a 

student in a class, etc. In contrast, MSS of whatever type may be 

generally viewed as focused on higher-level management functions 

within the organisation. Likely the subject matter addressed by the 

MSS is less recurring in nature, at least within this organisation, 

and less likely to have a structured or fully programmed decision 

process.

One writer (Turban and Aronson 1998, p. 22) has identified some 

major categories of information systems as:

1. Transactions Processing Systems (TPS)

2. Management Information Systems (MIS)

3. Decision Support Systems (DSS)

4. Expert Systems (ES)

5. Executive Information Systems (EIS)

6. Neural Computing

Despite the presentation of these categories of systems as 

clearly defined and discrete categories, this simply structured 

categorisation may not be completely accurate. This categorisation 

might serve more for convenience than proper description of the 

relationships that may occur between the different categories. In 

many cases there may be substantial interface or integration between 

systems of the different categories. In other cases it may be likely
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to find techniques commonly associated with systems of one category 

implemented in any specific system associated with a different 

category. For example, DSS commonly borrows techniques from the 

various other system categories identified above.

One view of decision capabilities found in the different system 

categories as suggested by Turban and Aronson is given in Table 3.8.

Table 3.8 - Decision Capabilities by System Category

S y s te m  C a te g o ry D e c is io n  C a p a b ilit ie s

T ra n s a c tio n  P ro ce ss in g  
S y s te m s

(T P S )

N o d e c is io n s

M a n a g e m e n t In fo rm a tio n  
S ys te m s

(M IS )

S tru c tu re d  ro u tin e  p ro b le m s  us ing  c o n v e n tio n a l m a n a g e m e n t 
s c ie n ce  too ls

D e c is io n  S u p p o rt S y s te m s  

(D S S )

S e m i-s tru c tu re d  p ro b le m s , in te g ra te d  m a n a g e m e n t sc ie n ce  
m ode ls , b lend  o f ju d g m e n t and  m o d e llin g

E xp e rt S y s te m s  

(E S )

S ys te m  m a ke s  c o m p le x  d e c is io n s , u n s tru c tu re d ; use  o f ru les  
(h e u ris tics )

E xe cu tive  In fo rm a tio n  S y s te m s  

(E IS )

O n ly  w h e n  co m b in e d  w ith  a D SS

N eura l C o m p u tin g M a in ly  p re d ic tio n s , based  on h is to rica l ca se s

Source: (Turban and Aronson 1998, p. 22)

3.3.6 Cognitive Style Issues

While considering Decision Support Systems within the 

organisation, it is also appropriate to give some attention to the 

continuing controversy that has been addressed in the information 

systems research literature regarding the significance of cognitive 

style issues in such research and practice. It appears that 

initiation of this controversy may be associated with two articles 

published in the research literature in the early 1980's. The first 

article by Robe and Taggert in 1982 gave attention to the role of 

hemispheric latéralisation of the brain in influencing management and
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decision style. The second article is credited to George Huber as 

published in Management Science in 1982. In this article Huber 

proposes four reasons why cognitive style research will not lead to 

operational DSS design guidelines. One of the reasons was that "we do 

not know if DSS designs should (1) conform to the user's cognitive 

style or (2) complement the user's cognitive style"

The discussion of the relevance of cognitive style as an issue 

of concern to DSS research and design seems to have focused on two 

fundamental questions:

1 - Can hemispheric asymmetry and hemispheric specialisation of 

the human brain explain differences of cognitive style in a manner to 

have implications for DSS and human-machine interface design?

2 - Should differences in cognitive style be considered in the 

design of such human-machine interface regardless of the cause of such 

issues of cognitive style?

These two themes were revisited approximately ten years later in 

work published by Rao and Jacob that questions the validity of the 

application of research from medical and clinical research while 

noting that such research was based on studies with split-brain 

patients (surgically split or brain-injured patients). Noting "These 

were abnormal subjects on whom experiments were conducted in highly 

unnatural and constrained conditions" they then propose some seven 

reasons why results from such a sample should not be used to predict 

corresponding functional hemispheric differences in normal people in 

everyday life (Rao and Jacob 1992, p. 146).

In a published response to the paper by Rao and Jacob, Robey 

proposes that the view of such hemispheric specialisation (more 

popularly referred to as the "right-brain" versus "left brain" 

emphasis) should be taken as a metaphor for consideration of the 

balance of analytic versus intuitive problem solving and decision
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making. In support of consideration of this dichotomy as a metaphor 

of behaviour and decision making style, Rao and Jacob note a basis for 

this dichotomy in Jungian psychology and in the design and application 

of instruments such as the Myers-Briggs Type Indicator (MBTI).

As to perhaps the greater question, at least in terms of DSS 

research and design, Huber claims that "We are no more enlightened now 

about whether, when, or how we should facilitate, complement, or 

curtail users' biases than we were then, and it seems both risky and 

unethical to implement a DSS that could lead the user astray by either 

reinforcing a task-inappropriate style or interfering in an 

unexplained and unsanctioned way with the user's intentions." Huber 

further gives support to the concept that practitioners seeking to 

implement DSS may achieve more than researchers seeking to develop a 

cognitive style literature:

... In the race between (1) management scientists aspiring 
to develop a cognitive style literature that is a 
satisfactory basis for deriving operational DSS design 
guidelines, and (2) management scientists working together 
to develop DSS generators and data accessing technology ...
(that users could manipulate and alter) according to their 
weekly whims and needs ... a person would be well advised to 
bet on the latter (Huber 1983, pp. 567-579) .

In concluding his response to the Rao paper, Robey argues for an 

integrated view of the analytic-intuitive dichotomy by noting that:

In conclusion, the quest by Rao and his colleagues for a 
rationale to support research that links cognitive style 
with DSS design is not served by the recent neurological 
finds they cite. Rather, these findings more closely 
support the notion of integrated, whole-brained cognitive 
processes. Researchers adopting an integrated, organic 
view of human information processing, in place of the 
analytic-intuitive dichotomy, should discover more 
challenges and more rewards in their efforts (Robey 1992, 
pp. 151-152).

The perception of this study will be that rather than debating 

the validity of the application of research from medical fields, we 

will consider the analytic-intuitive dichotomy as a metaphor of value 

and recognise that the implementation of a DSS should present itself
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in use so as to assist the user in the integrative process of 

resolving issues of this dichotomy. The DSS system should help the 

user to "put it all together".

3.3.7 Personal Decision Support Systems

Most of the professional and research literature devoted to 

Decision Support Systems, and this discussion so far, make the 

assumption, often implicitly, that the study of DSS is limited to DSS 

within organisations. Commonly this will be the same organisation 

that develops or purchases the DSS and commonly the DSS will be used 

to meet managerial and organisational decision needs. However, 

increasingly Decision Support Systems designed to support individual 

decisions are evolving. The individual decisions considered here are 

not just decisions to be made by an individual within an 

organisational structure impacting a portion of the organisation. 

Rather, they are decisions to be made by the individual whose results 

will have impact on that person in his or her personal or private life 

apart from the organisation. For this study such Decision Support 

Systems will be referred to as a Personal Decision Support System or 

PDSS .

It should also be noted that increased development and use of 

such computer supported PDSS's have been encouraged by two primary 

influences: 1 - the widespread use of personal computers and 2 - the 

widespread use of the World Wide Web (WWW). These two phenomena have 

resulted in rather powerful general purpose computing capability being 

available to individuals and families. The popular use of the WWW has 

provided a widely available mechanism for delivery of information 

systems to the individual, even if the individual only has an 

infrequent need for such information services. These services may be 

available even if the individual does not make a specific purchase 

decision to build or buy the DSS.
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Various types of financial services marketed to individuals 

offer examples of information services comparable to personal decision 

support services. Examples from three categories in the Appendices 

are:

1. Appendix III -Information Services for Retirement Planning 

- Examples from the World Web

2. Appendix IV - Information Services for Life Insurance - 

Examples from the World Wide Web

3. Appendix V - Information Services for Health Insurance - 

Examples from the World Wide Web

Services for each type of financial product are offered by a 

number of organisations on the World Wide Web. Commonly these web- 

based services offer:

1. Directory of services or companies providing services

2. Guidance in choice of type of product

3. Rate quotation

4. Glossary of terms

An example of a PDSS related to health care coverage is 

presented in Appendix VI - BCBS Association PDSS for Health Care 

Financing Example. The need for such decision support is reinforced 

when considering the choices for health care financing offered by one 

Blue Cross / Blue Shield plan as illustrated in Appendix VII - BCBS of 

Tennessee Health Plan Options.

Another area of personal financial planning that provides good 

examples of PDSS for U.S.A. citizens is the preparation of the Federal 

Income Tax. In the United States the preparation of the Federal 

Income Tax return, due by April 15 of each year, is an unpleasant, 

onerous task. For many years, a substantial industry has existed in 

the U.S.A. in income tax preparation. However, several personal

Requirements for a Personal Decision Support System
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computer software products have been offered for some years now to 

assist the individual in the preparation of his or her income tax 

return or form. The product Turbo Tax appears to be the market leader 

in this market niche. Even if not the market place leader, Turbo Tax 

may be taken as characteristic of products marketed for this purpose. 

Products such as Turbo Tax have evolved from not only assisting in the 

preparation of the current income tax return but to offering advice or 

"tax strategies" for reduction of taxes in years to come. This 

analysis of the current year and proposal of strategies for the future 

may well be considered to be a PDSS example.

Retirement planning for most U.S. citizens is closely related to 

income tax planning since a number of plans for "tax deferred" 

investments have been developed and endorsed by the U.S. government. 

One of the appeals of such investment programs is that money invested 

is on a "pre-tax" basis and not subject to income tax until withdrawn 

from the investment program. One of the fundamental assumptions is 

that many retirees will be subject to a lower tax rate at retirement 

given the progressive income tax rate characteristic of the U.S. 

federal income tax. Another distinct advantage of this tax-deferral 

approach to retirement planning is to provide a substantial increase 

in the amount of principle available to earn interest on the 

investment. Given current tax rates, many middle income Americans 

will experience approximately a 30% "return" during the first year on 

money committed to such pre-tax investment programs. However, 

substantial restrictions and financial penalties apply to withdrawals 

from such programs before certain ages. The concern about the long 

term financial or actuarial stability of the U.S. Social Security 

Trust fund, a federal program providing retirement income for most 

U.S. citizens, has likely given further encouragement to many citizens 

to commit to personally funded retirement programs. A number of 

information services that can be considered a PDSS are currently
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available to individuals through the WWW services of the Internet to 

assist in retirement planning and investment management. However, 

financial services companies or organisations marketing various 

investments or investment services offer many of these WWW services.

In these cases some questions may develop as to the validity of the 

advice offered by these services. Is the advice being offered in the 

best interest of the investor or the company marketing the investment? 

It can be noted that that some other, apparently more independent 

services, not directly associated with companies marketing investments 

or investment services are available on the World Wide Web.

However, availability of these services does little to describe 

how widely used such services are, or to help us understand what 

factors encourage the use of these services. Since much of the 

history of DSS is oriented toward organisational information systems, 

do all of the lessons learned here apply to more personal Decision 

Support Systems?

3.3.8 PDSS for Health Care Financing Choices

With the clarification that PDSS, or Personal Decision Support 

Systems, may warrant consideration as a type of DSS that may have 

different characteristics than more traditional organisational DSS, 

then the issue of what does this mean regarding PDSS's related to 

choices of health care financing presents itself. This becomes an 

area of interest because of the complexity of choosing a health care 

financing program, limited experience of the individual as a decision 

maker in this area, the changing nature of health care financing 

options likely available to the individual in many cases, and the 

financial significance of such decisions.

A trend in the U.S.A. economy and workplace has been to provide 

the employee with more options in the choice of health care financing 

over the past few years. Part of the motivation for offering
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employees more choice, and decision making responsibility, in this 

domain may have been to truly make more relevant options available to 

the employee. But it also seems likely that part of the motivation 

for providing such choice may have been to encourage employees to 

select some form of managed care program rather than more traditional 

fee-for-service coverage. The differences in employee participation 

in premium payment, deductible and coinsurance amounts, and 

prescription coverage suggests that employees are being encouraged to 

"voluntarily" elect some form of managed care program, often with the 

forfeiture of some freedom to make later choices regarding service 

provider or location in which service is received.

The changing nature of the health care financing market, to 

include the motivations of the employer and the health care financing 

organisation, suggests that PDSS services in this area have increased 

in relevance to the individual in these recent few years. Such 

PDSS's, related to health care financing, take on attributes that more 

clearly distinguish them from more general PDSS services such as 

general personal financial planning or federal income tax planning. 

Health Care Financing PDSS's are likely to address selection among 

such choices as:

1. Self Financing

2 . HMO participation

3 . PPO participation

4 . POS participation

5 . Participation in federal tax alternatives 

as part of "cafeteria plan" options by the

commonly offered 

employer.

Of course, these choices are based on the U.S.A. market. Since 

various industrialised nations have taken such varied approaches to 

providing and financing health care, it seems unlikely that products 

or services would evolve for general markets that address more than
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one national economy. It may be that exceptions to this generalised 

statement could develop for some multi-national organisations.

Recognizing that a PDSS for Health Care Financing decisions will 

likely have different requirements than other more generalised 

personal financial planning PDSS's, at least in the U.S.A., raises the 

question of what are these system needs or system requirements. This 

is the area of question that this study addresses. However, before 

attempting to define specific system needs, a plan is proposed for 

categorising such requirements into the following categories:

1. Functional Subject Area Domain. What information 

specifically related to the domain under consideration 

(Health Care Financing) needs to be addressed?

2. Level of Help and/or Justification. Given that this may 

represent a decision domain in which many users may feel 

limited expertise, what ancillary services such as Help 

services for definition of terms or Justification services 

for explanation of a system response may be significant?

3. Delivery Mechanisms. How is the PDSS service provided to 

the user? Through the WWW services of the Internet, as 

part of some other software package or service, or through 

some other technique?

4. Recurrence / Frequency of Decision. Is the decision to be 

treated as a one-time decision or does it recur on some 

interval or based on some event, such as a change of 

employer, and what influence on the system and its use 

does this have?

5. User Acceptance of System Output. How does the user of 

the system accept the output, such as recommendations or 

proposed actions, of the system? Is the user behaviour 

influenced by the output of the PDSS adoption / acceptance
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of the technology? Are issues of technology adoption the 

same as for other forms of information technologies, 

especially as for DSS of a more organisational nature?

Of these various categories of requirements that are proposed 

here, the primary research interest will address the category of 

functional subject area domain. An attempt shall be made to address 

the question, "What are the functional requirements of a Personal 

Decision Support System for making choices of health care financing?"
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In previous portions of this study, consideration has been given 

to the topics of Health Care Financing and Decision Support Systems 

(DSS) as two topics to be considered as part of a multi-topic research 

project. To add the third leg to the "three-legged stool" of the 

project's subject matter domain, the subject under consideration now 

transitions to the topic of Technology Adoption. Actually it is more 

appropriate to suggest that the discussion transitions to the 

consideration of Technology Adoption and the Diffusion of Innovations. 

The consideration of Technology Adoption, whether an Information 

Systems technology or other types of technology, may well be addressed 

as a sub-topic within the research tradition of the Diffusion of 

Innovations (DI).

3.4.1 Behavioural Beliefs in Technology Adoption - An Example

Early in an investigation of the research literature associated 

with the adoption of information systems technologies, two notable 

points begin to present themselves:

1. Not all factors contributing to the adoption of an 

information technology may be discovered by an examination 

of the technology itself, and

2. Previous application of the Diffusion of Innovation 

research literature to the study of technology adoption of 

information systems suggests a relevant relationship 

between these two areas (Moore and Benbasat 1991, pp. 192- 

223) .

An awareness of these two basic issues serves as the basis for 

the overview of fundamental issues of information systems to be 

addressed here. In fact, it is the second of these two issues that 

will serve as the basis of the concepts to be developed. The 

perspective of this discussion is that the more comprehensive study of
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the Diffusion of Innovations can serve as a valuable framework for a 

more focused investigation of Technology Adoption.

An effective introduction to this proposition, viewed from an 

Information Technology perspective, is provided by a study of beliefs 

related to information technology adoption with an emphasis on pre-

adoption versus post-adoption beliefs (Karahanna, et al., p. 99).

This study is instructive not only for the specific answers to the 

research questions that are provided, but also for a number of other 

reasons. Reasons for interest include: the attention to pre-adoption 

versus post-adoption beliefs, the attention given to beliefs rather 

than characteristics of the technology (even though the study was 

based on the adoption of a specific information technology within a 

specific organisation), and references to the diffusion of innovations 

literature found within the Karahanna paper ((Rogers 1983, pp. 210- 

240) as referenced by (Karahanna and Straub 1999, p. 186)).

The focus of this study is clarified and given structure by 

Karahanna's Figure 3.17 - Theoretical Models (Karahanna and Straub 

1999, p. 187). Consideration of this figure draws attention to the 

pre-adoption phase versus the continued phase as discussed in this 

study. One also notes that the conceptual model presented directs 

attention toward a set of behavioural beliefs. These are beliefs that 

are directed toward: 1) influences on attitudes toward adopting or 

continuing use of an information technology and 2) the influence of 

normative beliefs directed toward influences on the subjective norms 

influencing the adoption / continued use of the information technology 

under consideration.
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Figure 3.17 - Theoretical Models - Beliefs about Adoption / Continued
Usage

Requirements for a Personal Decision Support System

Source: (Karahanna and Straub 1999, p. 187)

The study emphasises constructs such as behavioural beliefs and 

normative beliefs, the influence of these on attitude and subjective 

norms, and the resulting impact on behavioural intention. This study, 

though oriented toward Information Technology, is a study of
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behaviour, not the technology itself. All of these constructs 

represent issues more in the domain of students of human behaviour 

such as sociologists or psychologists, or perhaps market researchers, 

rather than developers of the technology such as computer scientists, 

programmers, or engineers. Only with identification of some of the 

constructs associated with behavioural beliefs, whether beliefs 

associated with adoption or continued usage, does identification with 

subject areas likely to be within the domain of the technology 

designers evolve. Likely the subject domains of Perceived Usefulness, 

Compatibility, and Ease of Use fall within this area. Perhaps an 

argument could be made that issues of Result Demonstrability and 

Trialability may be within the subject domain of the technology 

developers such as the computer scientists, programmers, or engineers.

The constructs such as Relative Advantage, Image, Compatibility, 

etc. are given further definition by the authors as shown in Table 3.9 

- Perceived Innovation Attributes (Behavioural Beliefs). Not only are 

the definitions of the terms by the author useful, but also the very 

choice of the captions of the table is instructive. The designation 

of Perceived Innovation Attributes reinforces the point that it is the 

consideration of the perception of these attributes, which may or may 

not be the true attributes that are under consideration. Again, the 

issues being addressed appear to have more of a reference discipline 

in areas such as sociology or psychology. From a slightly different 

perspective, one may merely be faced with a different example of the 

classic question about sound produced by the falling tree in the 

lonely forest.
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Table 3.9 - Perceived Innovation Attributes (Behavorial Beliefs)

P e rc e iv e d  In n o v a tio n  A ttr ib u te s D e fin itio n

R e la tive  A d v a n ta g e  
(P e rce ive d  U se fu ln ess )

T h e  d e g re e  to  w h ich  a d o p tin g /u s in g  the  IT 
in n o va tio n  is pe rce ive d  as be ing  b e tte r than  

us ing  the  p ra c tice  it s u p e rse d e s .

Im age T h e  d e g re e  to  w h ich  a d o p tio n /u s a g e  o f the  
in n o va tio n  is p e rce ive d  to  e n h a n c e  o n e ’s im age  

o r s ta tu s  in o n e ’s so c ia l sys tem .

C o m p a tib ility T h e  d e g re e  to  w h ich  a d o p tin g  th e  IT in n o va tio n  
is c o m p a tib le  w ith  w h a t p e o p le  do.

C o m p le x ity  
(E ase  o f U se)

T h e  d e g re e  to  w h ich  us ing  a p a rtic u la r sys tem  
is fre e  o f e ffo rt.

T r ia la b ility T h e  d e g re e  to  w h ich  one  can  e x p e rim e n t w ith  
an in n o va tio n  on  a lim ited  b as is  b e fo re  m ak ing  

an a d o p tio n  o r re je c tio n  d ec is ion .

V is ib ility T h e  d e g re e  to  w h ic h  the  in n o va tio n  is v is ib le  in 
th e  o rg a n isa tio n .

R e su lt D e m o n s tra b ility T h e  d e g re e  to  w h ich  th e  re su lts  o f 
a d o p tin g /u s in g  th e  IT in n o v a tio n  are  o b s e rv a b le  

and  c o m m u n ic a b le  to  o the rs .

Source: (Karahanna and Straub 1999, p. 180)

Another example of an emphasis on perceived attributes of the 

innovation versus the inherent attributes of the innovation itself is 

found in the work of Moore and Benbasat. In reporting on their work 

to develop a validated instrument for the investigation of Technology 

Adoption, Moore and Benbasat (Moore and Benbasat 1991, p. 196)address 

the role of perceptions in the construction of their instrument and 

their associated scales. They draw heavily on Rogers in the 

development of their work (Rogers 1983, pp. 210-240). In addition to 

recognizing the attention to perceptions rather than the inherent 

attributes of the innovation itself, Moore and Benbasat recognise the 

difference between the perceptions of the innovation and the 

perceptions of the use of the innovation:

Thus, it is not the potential adopters' perceptions of the 
innovation itself, but rather their perceptions of using 
the innovation that are key to whether the innovation 
diffuses. Unfortunately, however, within diffusion 
research, perceptions have traditionally been defined with
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respect to the innovation itself as evidenced by Rogers'
definitions (Moore and Benbasat 1991, p. 196).

After recognition of this difference, Moore and Benbasat then 

make simple changes in the definitions presented by Rogers to recast 

them with an attention to the perceptions of using the innovation.

For example, "the definition of Relative Advantage needs only simple 

revising to be defined as 'the degree to which using the innovation is 

perceived as being better than using its precursor'" [emphasis by 

original authors] (Moore and Benbasat 1991, p. 196).

An alertness of this attention to perceptions in both the 

Information Systems and Diffusion of Technology research literature 

prepares one for a transition of attention to the more general case 

addressed by the Diffusion of Innovations literature. A remarkable 

guide to this literature and its progression over the past several 

decades is provided by Rogers. An indication of the progression or 

research work in this field is suggested by the recap of the number of 

publications in this research area as presented by Rogers in the 

preface to his 1995 edition: (Rogers 1995, p. xv).
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Table 3.10 - Editions of 'Diffusion of Innovations' and Number of
Research Publications

P u b lic a tio n

T itle

Y e a r  o f  P u b lic a tio n N u m b e r o f 
R ela ted

R esearch
P u b lic a tio n s

D iffu s io n  o f In n o va tio n s 1962 405

C o m m u n ic a tio n  o f In n o va tio n s : A  C ross - 
C u ltu ra l A p p ro a ch

1971 1,500

D iffu s io n  o f In n o va tio n s 1983 3,085

D iffus ion  o f In n o va tio n s 1995 4 ,0 0 0

3.4.2 A Diffusion of Innovation Model

Not only does the Diffusion of Innovations as presented by 

Rogers provide a helpful categorisation of constructs related to 

adoption as we have seen above, but Rogers has proposed and defended 

the validity of a conceptual model of the Innovation-Decision Process 

(Rogers 1995, p. 163). Rogers presents a five stage model that 

provides a picture of the different stages from a temporal perspective 

and permits identification of the specific process of the technology 

adoption decision as one of a number of events in this process as 

indicated in Figure 3.18.

Figure 3.18 - Rogers' Model of Stages in the Innovation-Decision
Process

COMMUNICATION CHANNELS

Prior
Conditions

1. Previous practice
2. Felt needs/problems
3. Innovativeness
4. Norms of the social 

systems

I. KNOWLEDGE

Characteristics of 
the Decision- 
Making Unit

1. Socioeconomic 
characteristics

2. Personality 
variables

3. Communication
behavior

II. PERSUASION III DECISION

Perceived Characteristics 
of the Innovation

1. Relative Advantage
2. Compatibility
3. Complexity
4. Trialability
5. Observability

, 1. Adoption

► 2. Rejection

V CONFIRMATION }

Continued Adoption 
Later Adoption

Discontinuance
Continued
Rejection
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Source: (Rogers 1995, p. 163)

From the consideration of a single Technology Adoption decision, 

one might well suspect that the Adoption/Rejection decision indicated 

within Stage III - Decision is the fundamental issue that warrants 

consideration. A somewhat more expanded view might recognise the 

relevance of the decision for continued adoption, rejection, or 

discontinuance of use. However, Rogers' model of stages encourages a 

broader view and emphasises that his model focuses on a more 

comprehensive social process not just the attributes of the innovation 

under consideration. Rogers, in Table 3.11, gives a brief definition 

of each of these phases.
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Table 3.11 - Definition of Stages of Rogers' Innovation-Diffusion
Process Model

S tag e D e fin itio n

1. K n o w le d g e O c cu rs  w h e n  an in d iv id u a l (o r o th e r d e c is io n  m ak ing  un it) is 
e xp o se d  to an in n o v a tio n ’s e x is te n c e  and  g a in s  so m e  
u n d e rs ta n d in g  o f h o w  it fu n c tio n s .

2. P e rsu a s io n O c cu rs  w hen  an  in d iv id u a l (o r so m e  o th e r d e c is io n  m ak ing  
un it) fo rm s  a fa v o u ra b le  o r u n fa v o u ra b le  a tt itu d e  to w a rd  the  
in nova tion .

3. D ec is ion O ccu rs  w hen  an in d iv id u a l (o r o th e r d e c is io n  m a k in g  un it) 
e n g a g e s  in a c tiv itie s  th a t lead  to  a c h o ice  to  a d o p t o r re je c t 
the  in nova tion .

4. Im p le m e n ta tio n O c cu rs  w hen  an in d iv id u a l (o r o th e r d e c is io n  m ak ing  un it) 
pu ts  an in n o va tio n  in to  use.

5. C o n firm a tio n O c cu rs  w h e n  an in d iv id u a l (o r so m e  o th e r d e c is io n  m ak ing  
un it) se e k s  re in fo rc e m e n t o f an  in n o v a tio n -d e c is io n  a lre a d y  
m ade , o r re ve rse s  a p re v io u s  d e c is io n  to  a d o p t o r re je c t the  
in n o va tio n  if e xp o se d  to  co n flic tin g  m e s s a g e s  a b o u t the  
in n o va tio n .

Source: (Rogers 1995, p. 162)

Given both the comprehensive nature of this model and the 

relevance of the model to this study, more attention to Rogers' 

comments regarding the various phases is justified.

3.4.2.1 Knowledge Stage

Rogers recognised that some difference of opinion exists as to 

how active an individual is, or can be, in seeking initial awareness 

or knowledge of an innovation. This "chicken or egg" puzzle is 

characterised by noting that "It is argued that an individual becomes 

aware of an innovation by accident, since the individual cannot 

actively seek an innovation until he/she knows that it exists" (Rogers 

1995, p. 162). One response to this point that Rogers presents is 

consideration of the tendency toward "selective exposure". Defined as 

"the tendency to attend to communication messages that are consistent 

with one's existing attitudes and beliefs", (Rogers 1995, p. 164) 

Rogers suggests that individuals tend to avoid messages that conflict 

with their predispositions. Rogers gives credence to the arguments 

presented in earlier work by Hassinger (Hassinger 1959, pp. 52-53)
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presenting the case that the importance of selective exposure and 

selective perception suggest that "individuals will seldom expose 

themselves to messages about an innovation unless they first feel a 

need for the innovation, and that even if such individuals are exposed 

to these innovation messages, such exposure will have little effect 

unless the innovation is perceived as relevant to the individual's 

needs and as consistent with the individual's attitudes and beliefs" 

(Rogers 1995, p. 164).

Having introduced the issue of needs in the above comment,

Rogers does give some attention to this concern with needs. He 

presents a rather straightforward definition of a need as, "a state of 

dissatisfaction or frustration that occurs when one's desires outweigh 

one's actualities, when 'wants' outrun 'gets'" (Rogers 1995, p. 165). 

However, he does not come to a clear clarification of the issue of 

time-sequence precedence in the issue of whether recognition of a need 

precedes knowledge of an innovation or whether the knowledge of the 

innovation precedes the need. He does generally conclude that this 

may differ from circumstance to circumstance. He suggests that in the 

case of an agricultural innovation to protect farmers' crops, the need 

may occur first; while in some other type of consumer innovations, 

such as clothing fashions, the innovation may well occur first.

In further development of the characteristics of this knowledge 

stage of the Innovation-Decision Process, Rogers characterises several 

different types of knowledge as software information that serves to 

reduce uncertainty about the cause-effect relationships involved in 

achieving a desired outcome. Rogers' use of the term software in this 

context is not in reference to computer programs but in a more general 

reference to information in contrast to the hardware or equipment 

related to an innovation. Such information may likely include 

questions such as "What is the innovation?", "How does it work?", and 

"Why does it work?".
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1. Awareness Knowledge. This type of knowledge tends to be 

concentrated at the knowledge stage of the overall 

innovation-decision process but may also occur at the 

persuasion and decision stages. It commonly leads one to 

seek both "how-to" knowledge and principles knowledge.

2. How-to Knowledge. This type of knowledge consists of the 

information necessary to use an innovation properly. The 

amount of how-to knowledge may vary greatly depending on the 

complexity of the innovation. Rogers also suggests that 

acquisition of proper how-to knowledge is important to the 

adoption and continued adoption of an innovation. "When an 

adequate level of how-to knowledge is not obtained prior to 

the trial and adoption of an innovation, rejection and 

discontinuance are likely to result" (Rogers 1995, p. 166).

He also notes that few diffusion research projects have dealt 

with this how-to knowledge.

3. Principles-Knowledge. This category of knowledge deals 

with the functioning principles underlying how the innovation 

works. Rogers argues that such principles-knowledge may be 

influential in continued use of an innovation and solving 

problems that may occur in the use of an innovation.

Rogers also identifies a number of generalisations regarding 

those in a social group who possess early knowledge about an 

innovation. These generalisations, which strongly parallel Rogers' 

generalisation of characteristics of innovators, are summarised in the 

Chapter 5 portion of Appendix VIII - Rogers' Generalisations.

3.4.2.2 Persuasion Stage

In the second stage of the innovation-diffusion process, the 

individual forms a favourable or unfavourable attitude toward the 

innovation. Rogers notes that the "mental activity at the knowledge

Requirements for a Personal Decision Support System
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stage was mainly cognitive (or knowing), the main type of thinking at 

the persuasion function is affective (or feeling)" (Rogers 1995, p.

168). As the individual develops a favourable or unfavourable 

attitude toward adoption of the innovation, he or she is likely 

involved in a vicarious trial of the innovation. Likely the 

innovation will be mentally applied to the individual's current or 

anticipated situation as a precursor to deciding whether to try the 

innovation or not.

Rogers further notes "all innovations carry some degree of 

uncertainty for the individual, who is typically unsure of the new 

idea's results and thus feels a need for social reinforcement toward 

the new idea" (Rogers 1995, p. 168). This attention to the search for 

social reinforcement in dealing with uncertainty reminds one of the 

attention to reduction of uncertainty introduced in the previous 

stage. In Rogers' discussion of the different types of knowledge, as 

addressed in the knowledge stage, he comments on the role of knowledge 

or information in reducing uncertainty. This reduction of uncertainty 

through information is a rather classic view of a role of information. 

Of additional interest is the observation that Rogers makes regarding 

the evaluation of sources of information as the individual seeks 

innovation-evaluation information in the persuasion stage and later in 

the decision stage. Rogers notes that, "This type of information, 

while often easily available from scientific evaluations of an 

innovation, is usually sought by most individuals from their near-

peers whose subjective opinions of the innovation (based on their 

personal experience with adoption of the new idea) is most convincing. 

When someone who is like us tells us of their positive evaluation of a 

new idea, we are often motivated to adopt it" (Rogers 1995, p. 169) .

3.4.2.3 Decision Stage

This stage in the innovation-decision process occurs when an 

individual (or other decision making unit) engages in activities that
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lead to a choice to adopt or reject an innovation. The two 

alternatives may be defined as:

• Adoption - a decision to make full use of an innovation as 

the best course of action available.

• Rejection - a decision not to adopt an innovation (Rogers 

1995, p. 171).

Rogers does treat the Decision Stage as somewhat more 

straightforward than the other phases of the decision-innovation 

process. However, he does discuss specific characteristics of this 

phase influencing the decision process. The fact that "innovations 

that can be divided for trial are generally adopted more rapidly," 

(Rogers 1995, p. 171)leads to the attribute of "Trialability." The 

fact that an innovation can be adopted on a probationary and /or a 

small-scale trial basis may be significant at this decision phase.

This is often implemented in rather obvious ways such as the provision 

of free samples of a product.

The role of "trial-by-others" is also discussed. The trial of a 

new idea by a peer like themselves may influence a number of 

individuals toward adoption of some innovations. This is especially 

true if the demonstrator of the innovation is an opinion leader in the 

social group.

Of course no assumption should be made that the decision process 

will lead to adoption of an innovation. In fact, Rogers notes that 

each stage in the decision-innovation process offers an opportunity 

for rejection of an innovation. The potential adopter may reject the 

innovation at the knowledge stage merely by forgetting about the 

innovation after an initial awareness of the innovation (Rogers 1995, 

p. 171). It is also possible for an innovation to be rejected in 

later stages, even after a decision to adopt has been made. The
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choice to reject an adoption in the later phases is often referred to 

as discontinuance of the adoption.

Rogers further notes that two different types of rejection that 

warrant more special attention by diffusion researchers:

1. Active Rejection, which consists of considering adoption 

of the innovation (including even its trial) but then 

deciding not to adopt it.

2. Passive rejection (also called nonadoption), which 

consists of never really considering the use of the 

innovation (Rogers 1995, p. 172).

Rogers states that the pro-innovation bias that pervades 

diffusion research may have served to reduce attention to the 

processes of rejection. He also notes that the assumption of a linear 

sequence of knowledge-persuasion-decision for the first three phases 

of the innovation-decision process may not always be valid. He argues 

that in some cases the sequence may be more that of a knowledge- 

decision-persuasion sequence. Furthermore he suggests that such a 

change in this sequence may well be culture-bound (Rogers 1995, p.

172) .

3.4.2.4 Implementation Stage

The implementation stage, which occurs "when an individual (or 

other decision making unit) puts an innovation into use" represents a 

change from mental or cognitive processes to physical or behaviour- 

oriented change (Rogers 1995, p. 172). It is during the 

implementation phase that overt behaviour change occurs as the new 

idea is actually placed into practice.

This phase may also be characterised by substantial information 

gathering to answer questions such as "Where do I obtain the 

innovation?", "How do I use it?", "How does it work?", "What 

operational problems are likely to develop and how may they be
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solved?". Often a change-agent may provide technical assistance to 

the client as these questions develop during this phase.

Of special interest to this study is the observation that, 

"Problems of implementation are much more serious when the adopter is 

an organisation rather than an individual" (Rogers 1995, p. 173) .

This point is of relevance to the current study since the category of 

information systems under study is that of individual information 

systems. It seems likely that such systems will have rather different 

characteristics at both the decision and implementation phases than 

organisational information systems.

Rogers further notes that it may be difficult to determine the 

end of the implementation phase, depending on the nature of the 

innovation. The end of this phase, though it may vary widely in terms 

of period of time, is generally considered to take place when the 

innovation becomes routine or institutionalised and loses the quality 

of a separate identity. In some cases completion of the 

implementation phase may represent the termination of the innovation- 

decision process. However, as discussed below, a further phase of 

confirmation may occur.

Regardless of whether the later phase of confirmation takes 

place or not, a process of re-invention is likely to occur in the 

implementation phase. Rogers defines such re-invention as, "the 

degree to which an innovation is changed or modified by a user in the 

process of its adoption and implementation" (Rogers 1995, p. 174) .

Not only should one recognise that re-invention is likely to occur, it 

can be argued that such alertness to re-invention may influence the 

point at which we measure adoption of a innovation. Rogers suggests 

that, "the fact that re-invention often happens is a strong argument 

for measuring adoption at the implementation stage, and as action by 

the adopter, rather than just as an intention to act" (Rogers 1995, p. 

174) .
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While considering the concept of re-invention, Rogers notes that 

past scholarship has given attention to the difference between 

invention and the innovation that commonly occurs with the adoption of 

an idea or technique:

• Invention is the process by which a new idea is 

discovered, while

• Adoption is a decision to make full use of an innovation. 

Thus adoption of an innovation is the process of using an 

existing idea, which may have been previously invented by 

someone else (Rogers 1995, p. 174).

After making the case that some form of re-invention is common, 

Rogers then addresses the issue of the merits of re-invention. His 

general conclusion is that "re-invention is not necessarily bad" 

(Rogers 1995, pp. 176-177). Of special interest here is Rogers' 

discussion of the reasons that re-invention occurs. Rogers presents 

six such reasons:

1 . Complexity of the Innovation.  Innovations that are 

relatively more complex and difficult to understand are 

more likely to be re-invented.

2. Limited Knowledge.  Re-invention can occur because of an 

adopter's lack of full knowledge about the innovation, 

such as when there is relatively little direct contact 

between the adopter and the change agents or previous 

adopters.

3. Abstract Concept / Varied Application.  An innovation that 

is an abstract concept or that is a tool (like a computer 

software program) with many possible applications is more 

likely to be re-invented. Rogers also notes here that the 

manner in which elements of the innovation are tightly or 

loosely bundled together may impact re-invention of
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innovations with a higher degree of bundling generally 

discouraging re-invention.

4. Range of User Problems.  When an innovation is implemented 

in order to solve a wide range of users' problems, re- 

invention is more likely to occur. A basic reason for re- 

invention is that one individual or organisation applies 

the innovation to a different problem than does another.

5. Local Pride of Ownership.  Local pride of ownership may 

also be a cause of re-invention. In some cases these 

modifications may be minor or cosmetic in nature so as to 

create the impression of a local product. In fact the re- 

invention process may become "pseudo-re-invention", such 

as the assignment of a new name to the innovation.

6. Change A g e n c y  Encouragement.  Finally, re-invention may 

occur because a change agency encourages its clients to 

modify an innovation

(Rogers 1995, pp. 178-179) .

In his conclusion of the discussion of re-invention, Rogers

notes :

Instead of simply accepting or rejecting an innovation as 
a fixed idea, potential adopters on many occasions are 
active participants in the adoption and diffusion process, 
struggling to give their own unique meaning to the 
innovation as it is applied in their local context. 
Adoption of an innovation is thus a process of social 
construction. This conception of adoption behaviour, 
involving re-invention, is more in line with what certain 
respondents in diffusion research have been trying to tell 
researchers for many years (Rogers 1995, p. 179) .

This comment on re-invention as a process of "social 

construction" is not unique to Rogers' observations at this point. In 

fact, a pervasive concept throughout his work is the fact that the 

diffusion of innovations is a social process. Here he gives emphasis 

to this issue in terms of the re-invention process. This emphasis is
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a reminder that the adoption of a technology is commonly less a 

technological issue and more of a social issue. Furthermore, this may 

be an idea that may be offensive or at least unsettling to many 

designers and champions of a particular technology.

The issues of re-invention warrant special attention when 

applied to consideration of computer programs or software systems.

This concern for special attention appears to be particularly relevant 

to the contemporary world of very general-purpose software and 

software systems that are highly parameterised in their design. 

General-purpose software packages such as word processing, electronic 

spreadsheets, and general-purpose database packages tend to be at one 

end of the spectrum. By the design of the products, they are marketed 

to a wide variety of industries and professions for an assortment of 

applications. In fact, such products have become so general purpose 

in nature that a great number of "templates", "skeletons", "wizards", 

or "themes" are often distributed with a product to help adapt the 

general-purpose nature of the fundamental product to particular uses. 

For example, a contemporary version of the Microsoft Word word 

processing program includes no less than 203 "document templates" with 

the product, with more templates available for purchase from other 

vendors (Microsoft 1999, no page number). In this case it seems 

inappropriate to consider the development of a particular document, 

use of distributed template, or even development of a locally 

developed custom template, to represent re-invention. All of these 

processes appear to be envisioned within the general design of the 

fundamental word processing software product. However, the inclusion 

of a high-level scripting language or programming language within the 

product suggests that applications may be developed within the scope 

of the word processing product that likely go beyond the common scope 

of the word processing task. In fact recent versions of the Microsoft 

Word product do include VBA (Visual Basic for Applications), a version
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of the Microsoft Visual Basic programming language. With the use of 

such programming language features, should applications such as a 

short story generation system or a student writing assignment-grading 

application be identified as a case of re-invention? Given the 

extension of the scope of the fundamental word processing 

functionality, the answer would likely be "yes."

Other computer software applications, which by their design are 

prepared as general-purpose applications, may also be subject to 

questions as to when re-invention takes place. Modern electronic 

spreadsheet systems such as Microsoft Excel or Lotus 1-2-3 provide 

excellent examples. Development of specific spreadsheet applications, 

even when rather complex or sophisticated, is likely not an example of 

re-invention. However, it might well be considered that the use of 

the VBA programming techniques, also available in the Microsoft Excel 

product, to implement applications requiring the use of database 

access techniques could be defined as examples of re-invention.

The question of when does re-invention occur may be somewhat 

difficult to answer with other categories of software products as 

well. In addition to products designed to be very generalised 

applications, such as the examples of word processing and electronic 

spreadsheets mentioned above, other products may be designed to be 

quite modifiable at the local level upon installation. Accounting 

systems offer a good example. Such systems are usually not as general 

purpose in nature as the electronic spreadsheets that may also be used 

within an accounting department, but may include many features that 

encourage different practices within one organisation than another. 

These features almost certainly would include the ability to implement 

a specific organisation chart of accounts and may extend to the 

ability to modify report formats or create new, previously undefined 

reports with a report generator facility. Choices about different 

types of accounting practice such as techniques for inventory
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evaluation or depreciation techniques may also be included within the 

function of the product.

Another example of computer software use that may present 

uncertain questions regarding re-invention may be use of a software 

application in a different manner or for a different purpose than for 

which it was initially developed or marketed. Does the application of 

a software package designed for landscape architecture to problems of 

interior design suggest re-invention? Today software is available to 

model railroad hobbyists for the design and evaluation of model 

railroad layouts. Would the application of such software for the 

design of a new actual railroad-switching yard be a case of re- 

invention? Would the application of such software for on-ground 

traffic management at a major airport or the planning of access by 

boats in a marina be an example of re-invention?

The nature of computer software and the inclinations of software 

workers may serve to encourage re-invention action. Rogers, while 

discussing use of computer software in local government agencies 

notes,

A high rate of re-invention occurred when twelve cities 
and counties adopted the innovation of computer data 
processing (Danziger 1977, p. 35). Computer programmers 
working for a local government viewed such modifications 
of software packages as a challenging and creative task. 
It was more fun to re-invent a computer software program 
than simply to transfer it from another local government 
or to purchase it from a commercial supplier, which was 
viewed as un-stimulating drudgery. Further, Danziger 
found that local government officials emphasised their 
degree of re-invention, stressing the uniqueness of their 
adoption. The relatively petty "bells and whistles" that 
the adapters had re-invented appeared to them to be major 
improvements (Rogers 1995, p. 179).

What then is concluded regarding re-invention and computer 

software practice? Perhaps little more conclusion is necessary than 

to suggest that the practices within this field confirm the 

suggestions regarding re-invention that Rogers presents.
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3.4.2.5 Confirmation Stage.

In some cases, as suggested above, the adoption process is not 

completed with the implementation phase. In such cases it is 

appropriate to consider a final, confirmation phase. Perhaps the most 

obvious example suggesting the need for this phase is the very real 

chance that, after an initial decision to adopt and during 

implementation, the adopter may elect to reject or discontinue use of 

the innovation. Rogers also suggests that further innovation-decision 

actions may take place in a post-implementation phase by noting that 

in some cases the adopter seeks additional information after the 

adoption of an innovation (Rogers 1995, p. 180). Rogers suggests that 

two primary activities occur in this confirmation stage:

1. The individual (or some other decision making unit) seeks 

reinforcement of the innovation-decision already made or 

reverses a previous decision to adopt or reject the 

innovation.

2. The individual seeks to avoid a state of dissonance or to 

reduce it if it occurs (Rogers 1995, p. 181) .

The concept of dissonance is defined by Rogers' with reference 

to Festinger. Festinger, in discussing the concept of dissonance 

observes that, "Two elements are dissonant if, for one reason or 

another, they do not fit together" (Festinger 1957, p. 12). Rogers 

further suggests that the individual serves to reduce this condition 

of dissonance by changing his or her knowledge, attitudes, or actions 

when:

1. When the individual becomes aware of a felt need and seeks 

information about an innovation to meet this need. This 

behaviour is characteristic of that occurring at the 

knowledge phase of the innovation-decision process.
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2. When the individual knows about a new idea and has a 

favourable attitude toward it, but has not yet adopted. 

Such dissonance may be associated with the decision and 

implementation stages of the innovation-decision process.

3. After the innovation-decision to implement the innovation, 

when the individual secures further information that 

persuades him or her that he or she should not have 

adopted. These behaviours (discontinuance or later 

adoption) represent the type of dissonance associated with 

the confirmation stage of the innovation-decision process 

(Rogers 1995, p. 181).

Though dissonance may be exhibited in various phases of the 

innovation-decision process, it may play a rather special role in the 

confirmation stage as in this phase it may cause reversal of previous 

decisions regarding innovation adoption. As illustrated in Figure 

3.18 - Rogers' Model of Stages in the Innovation-Decision Process, 

such changes may cause a decision of adoption to change to a condition 

of discontinuance while it is also possible that the previous decision 

of rejection may transition to a decision of later adoption. Rogers 

gives special attention to the change to discontinuance with the 

identification of types of discontinuance:

1. Replacement Discontinuance. Such discontinuance is 

described as, "a decision to reject an idea in order to 

adopt a better idea that supersedes it."

2. Disenchantment Discontinuance. Discontinuance based on 

such disenchantment is described as, "a decision to reject 

an idea as a result of dissatisfaction with its 

performance". Such dissatisfaction may come about because 

the innovation is inappropriate for the individual and
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does not result in an adequate relative advantage over 

alternative practice (Rogers 1995, p. 182).

Rogers gives special attention to discontinuance, noting that 

later adopters often experience disenchantment and are more likely to 

discontinue use of an innovation than earlier adopters. In fact, 

Rogers concludes that laggards, or later adopters, and discontinuers 

share common attributes such as less formal education, lower socio-

economic status, less change agent contact, etc. which are the 

opposite of characteristics of innovators (Rogers 1995, p. 183) . 

However, it is prudent to keep in mind that the two types of shifts 

may occur during this confirmation phase, the transition from adoption 

to discontinuance or from rejection to later adoption.

3.4.3 Do the Stages Truly Exist?

The presentation of Rogers' five stages of the innovation- 

decision process, though presenting a somewhat attractive model of 

such a process, does raise the question, "Are these stages really 

present in this process?" Rogers does speak to this question with 

comment on research approaches applicable to this question and by 

comparison of his five phases to other time-oriented sequences.

After noting that limited research has been conducted to 

demonstrate the actual existence of such stages, Rogers does comment 

on a small number of studies from disciplines such as agriculture, 

medical practice, and education that give some suggestion of stages 

such as those that he proposes. He further suggests that most 

diffusion research has applied techniques of variance research in 

contrast to process research and, as such, has not given focus to the 

definition of the stages or even clarification of whether stages 

exist. Rogers defines these two types of research as:
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1. Process research,  defined as a type of data gathering and 

analysis that seeks to determine the time-ordered sequence 

of a set of events.

2. Variance research  is a type of data gathering and analysis 

that consists of determining the co-variances among a set 

of variables, but not their time-order (Rogers 1995, p.

188) .

Rogers observes that most social science research in general, 

and most diffusion research more specifically, has been variance 

research. In such research, highly structured data gathering and 

analysis techniques are applied. However, they are applied in a 

cross-sectional manner that only considers data from one point in time 

limiting the ability to support an understanding of the time-sequenced 

events and of the process. Rogers does suggest that further process 

research is appropriate for the understanding of the innovation- 

decision process.

Rogers notes the close parallel between his five phases and a 

five-stage model, based on research in public health, of how 

individuals change an addictive behaviour (Prochaska, DiClemente et 

al. 1992) proposed by Prochaska. The five stages proposed in this 

model are defined as:

1. Precontemplation,  where an individual is aware that a 

problem exists and begins to think about overcoming it.

2. Contemplation,  when an individual is aware that a problem 

exists and is seriously thinking about overcoming it, but 

has not yet made a commitment to take action.

3 . Preparation,  the stage at which an individual intends to 

take action in the immediate future, but has not yet done 

so.
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4. Action, when an individual changes behaviour or the 

environment in order to overcome the problem

5. Maintenance, the stage at which an individual consolidates 

and continues the behaviour change that was made 

previously (Rogers 1995, pp. 189-191).

Rogers' comparison of these two approaches to the process of change 

are presented in Table 3.12 - A Comparison of Rogers and Prochaska's 

Stage Models

Table 3.12 - A Comparison of Rogers' and Prochaska's Stage Models

Requirements for a Personal Decision Support System

S ta g e s  in th e  H ie ra rc h y  P o rc h a s k a ’s S ta g e s  
In n o v a tio n - o f  E ffe c ts  o f  C h a n g e  

D e c is io n  P ro c e s s

1. K n o w le d g e  S tage  

R eca ll o f in fo rm a tio n .

C o m p re h e n s io n  o f m e ssa g e s .

K n o w le d g e  o r sk ill fo r e ffe c tiv e  a d o p tio n  o f the  in n o va tio n .

1. P re co n te m p la tio n

II. P e rsu a s io n  S tage  

L ik ing  th e  in n o va tio n .

D iscu ss io n  o f th e  n ew  b e h a v io u r w ith  o the rs .

A c c e p ta n c e  o f the  m e s s a g e  a b o u t th e  in n o va tio n .

F o rm a tio n  o f a p o s itive  im a g e  o f the  m e s s a g e  and th e  in nova tion .

II. C o n te m p la tio n

III. D e c is io n  S ta g e

In te n tio n  to  s e e k  a d d itio n a l in fo rm a tio n  a b o u t the  in n o va tio n . 

In ten tion  to  try  th e  in n o va tio n .

III. P re p a ra tio n

IV. Im p le m e n ta tio n  S tage

A c q u is itio n  o f a d d ition a l in fo rm a tio n  a b o u t th e  in n o va tio n . 

U se  o f the  in n o va tio n  on a re g u la r and  c o n tin u e d  bas is .

IV. A c tio n

V. C o n firm a tio n  S tage .

R e co g n itio n  o f th e  b e n e fits  o f us ing  th e  in nova tion . 

In te g ra tio n  o f the  in n o va tio n  in to  o n e ’s o n g o in g  rou tine . 

P ro m o tio n  o f the  in n o v a tio n  to  o the rs .

V. M a in te n a n c e

Source: (Rogers 1995, p. 190)

Recognizing that Rogers has noted that only limited research suggests 

validation of his model, we acknowledge the widespread use of this

140



Requirements for a Personal Decision Support System 

model and relevance to a view of a logical development in the 

innovation-decision process.

3.4.4 Attributes of Innovations

Consideration of the stages of the Innovation-Decision process 

presented by Rogers does assist in the study of the time-oriented 

events in innovation diffusion research. This view also supports the 

recognition of the diffusion of innovations as a social process. 

However, this gives little attention to the characteristics or 

attributes of the innovation itself. Again we turn to Rogers and 

consider his Attributes of Innovations. Even in this, the point is 

made that consideration of these attributes is not an outline for 

technical specifications for any specific technology. Rather, Rogers' 

attributes are more generalised and once again give focus to the 

attributes of an innovation as considered from a social system 

perspective. In fact the Perceived Attributes of Innovations is only 

one of five characteristics given by Rogers by which an innovation may 

be described that Rogers identifies as influencing the Rate of 

Adoption of Innovativeness (Rogers 1995, p. 204). These five 

characteristics of Perceived Attributes of Innovation, Type of 

Innovation-Decision, Communication Channels, Nature of the Social 

System, and Extent of Change Agents' Promotion Efforts are summarized 

in Table 3.13 - Variables Determining the Rate of Adoption of 

Innovations. However, the focus here will be on the often referenced 

Perceived Attributes of Innovations. These five attributes, as 

proposed by Rogers, provide a basis for examination of attributes of 

an innovation in relationship to their influence on the rate of 

adoption of the innovation.
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Table 3.13 - Variables Determining the Rate of Adoption of Innovations

V a ria b le s  D e te rm in in g  th e  
R a te  o f  A d o p tio n

D e p e n d e n t V a ria b le  
T h a t is  E xp la in e d

P erce ive d  A ttr ib u te s  o f In n o va tio n s

1. R e la tive  A d v a n ta g e

2. C o m p a tib ility

3. C o m p le x ity

4. T r ia la b ility

5. O b se rv a b ility

II. T y p e  o f In n o va tio n -D e c is io n

------------------------ ►

1.

2.

3.

IV.

O p tio n a l

C o lle c tive

A u th o rity

C o m m u n ic a tio n  C h a n ne ls  
(e .g ., m a ss  m e d ia  o r in te rp e rso n a l

N a tu re  o f the  S o c ia l S ys te m  
(e .g ., its n o rm s, D egree  o f n e tw o rk  
in te rco n n e c te d n e s s , e tc .)

R A T E  OF 
A D O P T IO N  O F 
IN N O V A T IO N S

v .  E x te n t o f C h a n ge  A g e n ts ’ P ro m o tio n  E ffo rts

Source: (Rogers 1995)

3.4.4.1 Perceived Attributes of Innovations - Definitions

Rogers has defined these attributes as:

• Relative Advantage is the degree to which an innovation is

perceived as being better than the idea it supersedes.

The degree of Relative Advantage is often expressed as 

economic profitability, social prestige, or other benefits 

(Rogers 1995, p. 212).
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• Compatibility is the degree to which an innovation is

perceived as consistent with the existing values, past 

experiences, and needs of potential adopters. An idea 

that is more compatible is less uncertain to the potential 

adopter, . ... (Rogers 1995, p. 224)

• Complexity is the degree to which an innovation is 

perceived as relatively difficult to understand or use 

(Rogers 1995, p. 242).

• Trialability is the degree to which an innovation may be 

experimented with on a limited basis (Rogers 1995.

p. 243) .

• Observability is the degree to which the results of an 

innovation are visible to others (Rogers 1995, p. 244).

In presenting both the more general characteristics that 

influence the rate of adoption and the attributes of innovation given 

above, Rogers identifies the need for a standard classification scheme 

for describing the perceived attributes of an innovation. Noting that 

"such a general classification system is an eventual objective of 

diffusion research on innovation attributes", (Rogers 1995, p. 208) 

Rogers observes that the five attributes of innovation that he 

presents have been used for some thirty years or so. Therefore, based 

on the history of use of these attributes and the common reference to 

Rogers' system in the research literature, the discussion here will be 

based on these attributes.

The attributes presented by Rogers are based on perceptions of 

these attributes rather than the actual attributes of the technology. 

Such emphasis on the perception as is characteristic of much social 

science research. An early dictum of the Chicago School of Sociology 

states, "If men perceive situations as real, they are real in their 

consequences", serves as a foundation for this focus on the
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perceptions of the attributes (Thomas and Znaniecki 1927, p. 81). Put 

somewhat more succinctly, "perceptions count". Or, as Rogers 

concludes, "The receivers' perceptions of the attributes of an 

innovation, not the attributes as classified by experts or change 

agents, affect its rate of adoption" (Rogers 1995, p. 209). In 

further support of this classification of attributes, Moore and 

Benbasat (Moore and Benbasat 1991, pp. 192-222)developed a set of 

general scale items to measure each of the five main attributes of 

innovations that may be applied to any particular innovation.

Rogers also draws attention to the notion that the trend of 

research has been to measure the attributes in the recent past and 

therefore should not be supportive of the prediction of the rate of 

adoption of an innovation in the future. In doing so, he notes the 

difference between the postdiction versus the prediction orientation 

of such research. After presenting some brief observations regarding 

predictive research, Rogers remarks, "Research on predicting an 

innovation's rate of adoption would be more valuable if data on the 

attributes of the innovation were gathered prior to, or concurrently 

with, individuals' decisions to adopt the innovation" (Rogers 1995, p. 

211) .

3.4.4.2 Relative Advantage

Given these introductory caveats regarding the use of his 

proposed attributes, Rogers then proceeds to present some further 

observations on the perceived attributes. Relative Advantage, defined 

previously as the "degree to which an innovation is perceived as 

better than the idea it supersedes", may present a relative advantage 

that is expressed as an economic advantage, social prestige or other 

benefit. Although economic advantage is a commonly sought advantage, 

both characteristics of the innovation itself and of the potential 

adopters may serve to influence which sub-dimensions of relative 

advantage are most important. A comment on this balance is taken from
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Gilriches, "It is my belief that in the long run, and cross- 

sectionally, [sociological] variables tend to cancel themselves out, 

leaving the economic variables as the major determinants for the 

pattern of technological change" (Gilriches 1957, pp. 501-522). 

However, one may wish to note the date of Gilriches' observation and 

that it was related to the adoption of hybrid corn in the agricultural 

industry.

Despite the suggestion by Gilriches that the economic advantages 

have the greater influence on the rate of adoption, it is likely 

unwise to overlook the impact of non-economic advantages such as the 

influence on social status. One example presented by Rogers is the 

example of fashion, such as fashion of clothing, which assumes the 

characteristics of a fad. Rogers defines a fad as, "an innovation 

that represents a relatively important aspect of culture, which 

diffuses very rapidly, mainly for status reasons, and then is rapidly 

discontinued" (Rogers 1995, p. 214). Examples such as certain 

clothing fashions, hula hoops, mood rings, or lava lamps are 

relatively easy to identify as fads. Some other more technological 

examples, such as the use of CB radios in automobiles or use of 

cellular telephones may be more difficult to characterise as fads. It 

is also interesting to note that Rogers comments that, "status 

motivations for adoption seem to be more important for innovators, 

early adopters, and early majority, and less important for the late 

majority and laggards" (Rogers 1995, p. 214) .

Such non-economic advantages may be a major contributor to the 

phenomena that Rogers describes as overadoption. "Overadoption is the 

adoption of an innovation by an individual that experts feel that he 

or she should reject" (Rogers 1995, p. 215). Such overadoption leads 

to the concept of rationality. Defined by Merton as "the use of the 

most effective means to reach a given goal" (Merton 1968)is commonly
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seen as the basis of adoption decisions by most individuals. Rogers 

further suggests that,

Overadoption sometimes happens when some attribute, or 
sub-attribute, of an innovation is perceived as so 
attractive to an individual that it overrules all other 
considerations. For example, the status-conferring aspect 
of a consumer innovation may be so important to an 
individual that adoption occurs, even though other 
perceptions of the new idea would lead one to expect that 
the innovation might be rejected. (Rogers 1995, p. 217.

Recognizing that the attribute of relative advantage is one of 

the best predictors of the rate of adoption, Rogers notes several sub-

dimensions of such relative advantage:

3.4.4.3

Degree of economic probability 

Low initial cost 

Decrease in discomfort 

Social prestige 

Savings in time and effort 

Immediacy of the reward 

(Rogers 1995, p. 216) 

Compatibility

The second of the attributes presented, compatibility, is 

defined as "the degree to which an innovation is perceived as 

consistent with the existing values, past experiences, and needs of 

potential adopters" (Rogers 1995, p. 224). This attribute is strongly 

related to the cultural values and beliefs of a social system.

However, compatibility is also closely associated with previously 

introduced ideas. In fact, the old ideas are the "main mental tools" 

by which new concepts are evaluated. Rogers suggests the relationship 

to old ideas is so important because, "One cannot deal with an 

innovation except on the basis of the familiar, with what is known"
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(Rogers 1995, p. 225). This does, of course, contrast with the fact 

that if the old idea is too compatible with the new idea to be 

introduced there is in reality no innovation, at least in the minds of 

the potential adopters. Generally a high degree of compatibility 

between the new and old ideas leads to a faster rate of the diffusion 

of the innovation. Rogers does make note of the importance of some 

cases in which a high degree of compatibility discourages the 

diffusion of an innovation. He presents the field of art as an 

example of this phenomenon with the observation that, "artworks must 

be somewhat radical if they are to diffuse rapidly" (Rogers 1995, p. 

227) .

A third area of compatibility to be considered is that of 

compatibility with needs or at lease felt needs. This may present 

somewhat of a quandary in that the potential innovator may not 

recognise the need until he or she becomes aware of the innovation.

So, in at least some cases, knowledge of the innovation, the first of 

Rogers' phases, must develop to some extent before recognition of the 

need develops. However, in general, Rogers concludes that the 

perceived compatibility of an innovation is positively related to the 

rate of adoption. A number of the issues of compatibility have 

suggestions for the techniques to be adopted by the marketers of an 

innovation or by other change agents serving the innovation.

Strongly associated with these issues of compatibility is the 

issue that Rogers describes as the "empty vessels fallacy."

Frequently an assumption is made that potential adopters are a blank 

slate without relevant previous knowledge to be used in the evaluation 

of a potential innovation. This may be especially significant when 

introducing innovations in various cultures. Care should be directed 

to the fact that "almost every innovation is evaluated by clients in 

terms of their prior experience with something similar" (Rogers 1995, 

p. 241).
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3.4.4.4 Complexity

Complexity, the perception of difficulty of understanding or 

use, is considered as negatively related to the rate of adoption of an 

innovation. Rogers' example in this case is of special note. He 

states that the early wave of adoption of the first round of personal 

computers, such as Apple, Tandy, Radio Shack, etc., in the late 1970's 

was largely by individuals who had substantial experience with larger 

mainframe computer systems. However, many adopters of personal 

computers in the early 1980's (the first IBM personal computer was 

introduced in 1981) did not have this previous technical experience.

As a result, many of these adopters were confused and frustrated and 

found little help in the intense technical jargon of the computer 

manuals or the computer sales staff available to them. One study 

suggests a period of six to eight weeks of intense frustration by many 

adopters of home computers in this later time period (Rogers 1995, p. 

243). In this case the change in the characteristics of the people 

affecting the adoption changed in a significant manner over several 

years leading to a rather different perception of complexity.

3.4.4.5 Trialability

New ideas that can be adopted bit by bit, or on the instalment 

plan, have a faster rate of adoption than innovations that require 

initial adoption as a whole. The role of even obvious marketing 

techniques, such as free samples, a defined return period, or the 

ability to "test drive" the innovation in some manner may become 

important. To a great degree such a provision for trial serves to 

reduce the uncertainty regarding the adoption of the new innovation. 

Rogers suggests that this attribute is more important to the earlier 

adopter as they have no peer based precedent available to aid in 

evaluating the impact of the innovation. Later adopters or laggards 

have the examples of their peers who were earlier adopters to provide 

a form of vicarious trial.
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This attribute of trialability may be considered as quite 

relevant to information systems innovations such as offering free 

trial periods, or versions of a software product that may only be used 

for a limited period of time or a certain number of uses. The 

evolution of the "shareware" form of alternative marketing for 

personal computer shareware may be considered to be a form of 

encouraging trial usage before a purchase decision. The offer of a 

widely promoted low cost 30 day trial version of a new version of the 

Microsoft Office software product suite in the late spring of 2001 by 

Microsoft Corporation presents another example of encouragement of 

trialability as a marketing technique. This marketing approach may be 

considered an effort to enhance the trialability attribute of the 

product since the relative advantage may be hard to identify for many 

customers. This particular software product had already included such 

a wide range of functionality before the new version was introduced 

that many customers may be reluctant to purchase a new version based 

on the attribute of relative advantage.

3.4.4.6 Observability

The attribute of observability has previously been defined as 

based on how visible the results of the use of the innovation are to 

others. One notes this is based on the observation of the results not 

the actual implementation of the innovation itself. When considering 

this attribute, Rogers notes that technological innovations have two 

components:

1. A hardware aspect consisting of the tool that embodies the 

technology as material or physical objects and

2. A software aspect that consists of the information base 

for the tool (Rogers 1995, p. 244) .

Despite the use of the term software, it is important to note 

that Rogers does not use this as descriptive of computer programs as
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is commonly done. Rather Rogers' use suggests a wider range of 

information services associated with the innovation of which the 

computer programs may be one component. The relevance of the hardware 

and software components is significant to innovations based on 

computer programs since Rogers argues, "innovations in which the 

software aspect is dominant possess less observability, and usually 

have a relatively lower rate of adoption" (Rogers 1995, p. 244).

Since so many of the information systems or information technology 

innovations that may be of interest are based on computer programs, a 

software component, the influence of observability may differ for such 

innovations from other types of innovations.

3.4.5 Measuring Innovation Perceptions

In a previously referenced paper by Moore and Benbasat further 

support for the approach to the study of the Diffusion of Innovation 

advocated by Rogers is found. Starting with Rogers' five attributes, 

Moore and Benbasat use these attributes as the basis of building a 

survey instrument and scale for the study of Information Technology 

innovations within organisations (Moore and Benbasat 1991, pp. 192- 

233). The paper provides value both in the analysis of the attributes 

as characteristics of IT innovation and in the presentation of a 

methodology for the development of such an instrument.

Based on a clearly defined multi-step process, the five 

attributes presented by Rogers are adapted somewhat to produce a set 

of eight constructs for measurement as presented in Appendix IX - List 

of Moore and Benbasat's Scale Items By Construct. The adaptation of 

the original attributes is based on the analysis presented by Moore 

and Benbasat as well as a Technology Acceptance Model proposed by 

Davis (Davis 1986) . This model is rather similar to Rogers' model but 

includes two constructs, "perceived usefulness" and "perceived ease of 

use" that have strong parallels with the Relative Advantage and 

Complexity attributes of Rogers but have slightly different
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definitions. The final set of eight constructs adopted by Moore and 

Benbasat are presented in Appendix IX - List of Moore and Benbasat's 

Scale Items by Construct along with the items developed by Moore and 

Benbasat for their instrument. The survey was developed based on the 

study of the adoption of a specific information technology, Personal 

Work Stations (PWS). However, one of the design objectives of the 

instrument and the scale was to provide items that could be adopted to 

be relevant to various information technologies. However, it should 

be noted that there is a built-in assumption of information 

technologies as applied within organisations as evidenced by such 

constructs as voluntariness.

The attention focused on perceived attributes, in contrast to 

actual attributes of the innovation, found in other related work 

continues in this work by Moore and Benbasat (Moore and Benbasat 1991, 

p. 194). In fact, they do give some attention to justification of why 

perceived characteristics are used in the study.
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4 Chapter 4 - Overview of the Market

Efforts to address the markets related to this study actually 

could be addressed to three different markets:

1. The market for Health Care

2. The market for Health Care Financing or Insurance

3. The market for Personal Decision Support Systems (PDSS) 

for Health Care Financing Selection

Of course each of these is a separate market and differs greatly 

in terms of size, number of players, and services offered.

Furthermore, other related markets can be identified such as the 

market for health care information services. This market itself is 

quite diverse, ranging from vendors of hospital information systems 

software products to personal or family health publications or 

advisors.

4.1 Market for Health Care

The market for health care services, in the United States at 

least, has been addressed in a summary fashion in an earlier portion 

of this paper. The health care delivery market or system in the 

United States is, to a large degree, a diverse, fragmented, market- 

driven system. The provider of health care to a typical citizen may 

be a single physician practice, a multiple physician practice, a 

specialised clinic, a community owned hospital, a for-profit hospital, 

a member of a for-profit hospital system, some form of managed care 

organisation or some form of public health service. The need for 

health care forms the underlying demand and this market creates a 

derived demand for the specialised information services addressed by 

this study.
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4.2 Market for Health Care Financing

Again, the fundamental nature of the Health Care Financing 

market in the United States has been summarised in previous sections 

of this paper. This discussion identified the U.S. market or system 

as dominated by Federal Government financing, employee provided health 

insurance coverage, participation by the Blue Cross / Blue Shield 

system, and involvement of a number of commercial insurance companies. 

A representative of the Health Insurance Association of America 

indicates that approximately 900 commercial insurance companies and 43 

Blue Cross / Blue Shield plans underwrite health insurance in the 

U.S.A. (Musco 2002, personal e-mail - no page number).

4.3 Market for Personal Decision Support Systems

Much as the market for Health Care Financing or Insurance is 

based on a derived demand generated by the more fundamental, 

underlying market for health care, the market for personal decision 

support services for making choices of financing or insurance, may be 

viewed as a third level market that is derived from the second level 

financing / insurance market. Without the financing / insurance 

market, and the issues of choice presented by this market, it is 

difficult to see how a demand for any decision support services would 

develop.

In fact it is difficult to determine if a market for such 

personal decision support services truly exists. Review of Appendix V 

- Information Services for Health Insurance - Examples from the World 

Wide Web indicates twenty-four examples originally identified in 1999. 

In July of 2002, twenty-two of these sites could still be located on 

the World Wide Web. However, all sites except for two were identified 

as offering no PDSS services. Of the two offering such services, both 

were characterised as offering only limited services. Often the sites 

make provision for obtaining quotes for health insurance but very
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limited assistance is offered for selection of the most appropriate 

type of coverage. When some form of decision support is offered 

beyond rate quotation, it usually is in the form of a glossary or a 

report describing the fundamental differences between the types of 

programs commonly available in the U.S. market such as fee-for- 

service, HMO, POS or PPO type of programs.

The employer-sponsored nature of much health care financing, at 

least in the U.S. market, may contribute to the difficulty in defining 

players in the information services market. In this common case, a 

two-step or two-phase market process may be considered:

1. Selection of the financing or insurance vendor(s) by the 

employer

2. Selection of types of coverage by the employee

The first of these two steps perhaps has more of a marketplace 

orientation. In this step the employer may consider acquisition of 

services from a number of different providers and vendors and may 

elect which types of coverage program to offer. In the second step or 

phase the employee may only choose among the options selected for 

purchase from the first phase. The employee typically does not have 

the choice from several different vendors of the same type of 

coverage. Rather, the employee commonly may only choose among the 

pre-determined types of coverage such as fee-for-service, HMO, PPO, 

etc.

This limited or constrained set of choices presented to the 

employee may well impact the nature of the information services 

indicated in this case. In many cases any information services 

provided to the employee will be prepared by the vendor selected in 

the first phase of this two-phase marketing process and these 

materials may be tailored for this particular employer/employee set. 

Therefore, the information services of interest to this study may be
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difficult to identify in the marketplace because most true marketplace 

activity has already taken place by the time such services would 

become relevant or have true value.
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5 Chapter 5 - Restatement of the Problem

In chapter 2 the original statement of the problem to be 

investigated by this study was given as, "What are the requirements 

for a Personal Decision Support System (PDSS) for choosing among 

health care financing alternatives?" After completion of the review 

of related literature presented in Chapter 3, and note of the 

marketplace characteristics described in Chapter 4, it becomes 

appropriate to give some more specific structure or restatement to 

this generalised problem. Three specific issues or sub-problems have 

been defined:

1. What are the meta-attributes or requirements for a PDSS 

for choosing among health care financing alternatives?

2. What are the functional attributes or requirements for a 

PDSS for choosing among health care financing 

alternatives?

3. What are the associated stakeholder groups related to 

development and use of a PDSS for choosing among health 

care financing alternatives?

5.1 Meta-Attributes or Requirements

As the various requirements for the type of system under 

consideration are identified, the question of how to categorize these 

requirements presents itself. For the purposes of this study, the 

first category of attributes or requirements of the system will be 

categorized as those applicable to many types of information systems, 

identified here as meta-attributes or meta-requirements. The second 

category will be the more specific functional capabilities required of 

the specific type of system under consideration.

The identification of the general, meta-requirements is based on 

the Diffusion of Innovation research literature, with special 

attention to the work of Rogers (Rogers 1983, 1995) . Rogers' work
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gives attention to innovations in general, rather than being directed 

specifically toward information systems technologies. Rogers 

considers adoption of an innovation from a rather general, social and 

perceptual point of view rather than evaluation of specific technical 

attributes of an innovation.

The influence taken most directly from Rogers for use in this 

study is the identification of a set of Perceived Innovation 

Attributes. The set of such attributes identified by Rogers includes: 

Relative Advantage, Image, Compatibility, Complexity, Trialability and 

Result Demonstrability. This preliminary list of attributes was 

modified somewhat for the current study as discussed in Chapter 6.

One significant influence on this modification was the set of 

"prerequisite requirements" identified by Carson, et al. (Carson,

Cramp et al. 1998, p. 86) .

5.2 Functional Attributes or Requirements

The generalized meta-requirements category identified above is 

helpful but is too generalised for categorization of all potential 

requirements that may warrant consideration. These meta-requirements 

may be considered as necessary but not sufficient for the purposes of 

this investigation.

To supplement the meta-requirements, a set of more system- 

specific group of functional requirements was also addressed. These 

functional requirements were based on the specific subject domain of 

the particular type of system under consideration. As previously 

described, this subject domain has been identified as a system 

supporting choice of a health care financing or insurance system.

As described in Chapter 7, a set of functional requirements for 

this type of PDSS was identified. These requirements address such 

attributes as amount of premium, amount of co-insurance payment
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required, types of coverage, and freedom of choice of health care 

provider.

5.3 Stakeholder Groups

The primary data collection and data analysis for this study are 

based on a survey of individuals and their attitudes about the use of 

a PDSS for selection of health care insurance or financing. However, 

this consideration alone provides a rather limited view of the 

requirements for such a system. Based on a review of the data 

provided by the sample of individuals, and the suggestions of the 

Diffusion of Innovation research, some further attention was given to 

the impact of various stakeholder groups likely to have an interest in 

such systems. A number of different stakeholders, such as insurance 

organisations, health care providers, employers, and consumer 

advocates may also have a stake in the design and use of such systems. 

Therefore, after completion of the primary data collection and 

analysis, some supplementary analysis will be directed to these 

stakeholder groups. The primary focus of this analysis will be the 

identification of likely stakeholder groups.

5.4 Summary

This reconsideration of how to characterise the requirements has 

led to a restatement of the original objective to include the 

identification of three more specific requirements topics as 

identified at the beginning of this section. These topics include:

1. Meta-Requirements

2. Functional Requirements

3. Stakeholder Identification

The details of how these topic domains are investigated are 

given more detailed attention in Chapters 6, 7 and 8.
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6 Chapter 6 - Research Methods

6.1 Design of the Research

Previous chapters have defined the research question to be 

addressed by this study and identified the three subject areas of 

health care financing, decision support systems, and diffusion of 

innovations approaches to investigating issues of technology adoption. 

This chapter builds on these areas of background reference but turns 

attention to the specific research methodology applied in this study. 

This will discuss development and planning for the use of a survey 

instrument to address the meta-requirements mentioned in the previous 

chapter. The following chapter will address administration, data 

collection and data analysis of the survey.

6.1.1 Developing the Constructs

In previous sections of this study, the three primary subject 

areas of health care financing, decision support systems, and 

technology adoption have been identified as the focus of interest in 

this research effort. Not only have these areas of emphasis been 

identified, but also attention has been given to the discussion of 

their nature and the perspective to be taken in this work. For 

example, effort has been directed to clarifying basic characteristics 

of the research area of Diffusion of Innovations and defining this as 

the basis for a view of technology adoption issues.

In addition to the identification and discussion of the three 

subject areas of focus, the research question, "What are the 

requirements for a decision support system for the selection of a 

health care financing option?" has been identified. As a further 

clarification of this fundamental research question, a comment may be 

added to clarify that this research question will be considered from a 

technology adoption (or diffusion of innovations) perspective.

Actually this attention to the "requirements issue" tends to present
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itself as at least two fundamental questions, "What is meant by the 

term requirements?" and, "How is the range or domain of requirements 

identified?" This presents the rather classic issues of both what and 

how that the practicing systems analyst addressing information systems 

development must wrestle with during a systems development project.

6.1.2 Considering the Domain of the Subject Matter

As a first effort in addressing the "what" question, a review of 

techniques suggested by textbooks directed to Systems Analysis and 

Design education appears to be warranted. On first consideration, 

this would seem to present a reasonable starting point given that 

systems development projects are commonly undertaken to solve specific 

problems; and these problems are commonly presented in terms of 

requirements for solution of some problem by the system under 

consideration. However, a review of a selected set of such textbooks 

by academic publishers, (Burch 1992, pp. 115, 116, 149-145), (Coad and

Yourdon 1990, pp. 213-215), (Whitten, Bentley et al. 1989, pp. 90 - 

91, 162; Edwards 1993, pp. 16, 145-160) proves somewhat disappointing

regarding this point. Almost all such authors present the definition 

of requirements as an activity to be addressed in a very early phase 

of a systems development project. However, the emphasis is on the 

requirements definition, and subsequent specifications development, as 

part of a Systems Development Life Cycle (SDLC) with very little 

guidance as to how to actually identify the requirements. Especially 

noted is the limited guidance as to definition of the scope, range, or 

domain of the requirements.

6.1.3 System and Software Engineering Perspectives

This characteristic recognition of need for requirements 

definition, accompanied by limited guidance of how to actually achieve 

the definition, is suggested by other efforts oriented toward systems 

development. This may even be true when the effort claims a focus on

160



Requirements for a Personal Decision Support System 

the requirements definition process. One example of a declared 

emphasis on requirements with limited attention as to how to approach 

the actual definition of requirements is seen in a 1990 collection of 

papers on "System and Software Requirements Engineering" presented by 

IEEE. (Thayer and Dorfman 1990, all pages - pp. 1-719). With some 

forty-five papers, organised into eight topic areas, this collection 

still tends to provide limited attention to generalised guidance to 

issues of requirements definition. A number of the papers give 

special emphasis to the role of how requirements will fit into the 

remaining phases of a SDLC or may focus on an area of special emphasis 

such as "traceability" of requirements through these phases to 

delivery of the final product. Despite the persistent theme of 

requirements, this collection of papers still fails to provide 

specific guidance on techniques of how to actually define the 

requirements (Thayer and Dorfman 1990, pp. 1-718).

Frequently, arguments are presented to suggest that errors that 

occur early in a systems development process have substantially higher 

corrective and remedial costs than errors occurring in later phases of 

development. Since the general definition of requirements commonly 

occurs in early phases of systems development, it may be suspected 

that weakness in requirement definition may well contribute 

significantly to increased cost, or lower user or customer 

satisfaction, in a systems development project. Of course this 

argument presumes that these "early errors" are not detected through 

the SDLC and quality controls that exist as a part of the systems 

development process. The assumption is that these errors remain 

present in the development effort through the development and possibly 

the implementation of the system. The argument may well be presented 

that an effective SDLC with appropriate checkpoints should identify 

such "early error" problems. Nonetheless, the relevance and impact of 

this issue have been commonly addressed in the Information Systems

161



literature. Though the "early error problem" has been identified by a

number of writers, focus on the requirements error problem is

addressed specifically by writers such as Roman:

The economic realities of large systems development, in 
particular, are such that discrepancies between the 
delivered system and the needs it must fulfil may cost in 
excess of 100 times what would have been required if the 
errors were discovered during the initial problem 
definition; in some cases discrepancies may make the 
entire system useless. For this reason, recent years have 
been marked by an increased general interest in 
requirements specification (Roman 1985, pp. 14-22).

In addition to recognition of the requirements error problem, 

Roman does give suggestions regarding a generalised view of 

requirements definition. Influenced by Yeh, (Yeh 1982, pp. 41-46)the 

case is presented for viewing requirements as falling into two 

generalised categories, functional and non-functional. These non-

functional requirements may also be described as the constraints on 

the system design.

The functional requirements may be seen as capturing "the nature 

of the interaction between the component and its environment" (Roman 

1985, p. 24). This emphasis of the relationship between the subject 

component and the environment reinforces the observation that, "if the 

environment is not well understood, it is unlikely that the 

requirements, as specified, will reflect the actual needs the 

component must fulfil" (Roman 1985, p. 34). Roman's discussion of 

non-functional requirements does recognise that determination of such 

requirements may be difficult, but proposes a taxonomy of such 

requirements including:

1. Interface constraints that define the way the 

component and its environment interact and serve as 

constraints that should not affect what the program 

does, but the way it does it.
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2. Performance constraints that may impact a broad 

range of issues dealing with time/space bounds, 

reliability, security, and survivability. The 

reliability constraints deal with both the availability 

of physical components and the integrity of the 

information maintained or supported by some component.

3. Operating constraints include physical constraints, 

personnel availability, skill level considerations, and 

accessibility for maintenance, environmental 

conditions, and spatial distribution of components.

4. Life-cycle constraints are described as in two major 

categories: those that pertain to the qualities of the 

design and those that limit the development, 

maintenance, and enhancement process. The first group 

includes such attributes as: maintainability, 

enhanceability, portability, flexibility, reusability 

components, expected market or production life span, 

upward compatibility, integration into a family of 

products, etc. In the second group are placed such 

factors as development time limitations, resource 

availability, and methodological standards.

5. Economic constraints represent considerations 

relating to immediate and long-term costs.

6. Political constraints deal with both policy and 

legal issues.

After giving these views, Roman seeks to generalise guidelines 

regarding the properties of a good specification. His result, 

admitted as being presented from a functionalist viewpoint, suggests, 

"A property of a requirements specification is desirable if it 

satisfies some identifiable need of the design process" (Roman 1985, 

p. 25). As previously suggested, this functionalist view uses the
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remaining activities and phases of the project systems development 

process as the standard to be used in the determination of 

requirements to be identified for the component or project.

6.1.4 Soft Systems Methodology Influences

This tendency to develop a rather restricted and constrained 

view of requirements, based either on the systems development 

methodology or the anticipated problem solution techniques, has 

previously been noted. In fact a case may be presented that this was 

a significant factor in the derivation of Soft Systems Methodologies 

(SSM) from the Systems and Software Engineering disciplines.

In the preface to his retrospective work that reviews some 

thirty years of Soft Systems Methodologies, Checkland notes that,

SSM was developed in the 1970s. It grew out of the 
failure of established methods of 'systems engineering'
(SE) when faced with messy complex problem situations. SE 
is concerned with creating systems to meet defined 
obj ectives, . ...

Not many human situations are as straightforward as this, 
however, and SSM was developed expressly to cope with the 
more normal situation in which the people in a problem 
situation perceive and interpret the world in their own 
ways and make judgments about it using standards and 
values which may not be shared by others (Checkland 1999, 
preface).

Checkland's further observations regarding the nature of an 

interpreted versus an experienced world and that "human beings cannot 

help attributing meaning to their experienced world" (Checkland 1999, 

p. 2) suggests that SSM attempts to encourage a somewhat different 

view of the requirements definition processes than suggested by the 

Systems Engineering and Software Engineering disciplines. This 

acknowledgement of intention in human decision making and the role of 

purposeful action in the decision process further suggest that Soft 

Systems Methodologies, or at least the perceptions encouraged by such 

methodologies, will provide useful lessons. The subject of Soft 

Systems Methodology is one to which attention will return somewhat

164



Requirements for a Personal Decision Support System 

later. However, the influence of Soft Systems Methodology on this 

study is more in the form of inspiration that specific methodology.

The goals and purposes of SSM are seen to be more of the issue than 

the specific details of the methodology.

6.1.5 Beginning the Quest

How then should the effort to define the requirements for a PDSS 

used for selection of a Health Care Financing option as suggested by 

our research question begin? The quest begins not by looking at any 

particular system development methodology or techniques that are used 

to implement the system. Rather, the quest begins by seeking 

inspiration from appropriate reference disciplines and seeking refuge 

in methodology.

6.1.6 The Carson-Cramp-Morgan-Roudsari (CCMR) Prerequisite Criteria

In the search for standards or a reference point for the 

definition of system requirements, note is also made of the 

identification of four "prerequisite" requirements presented by 

Carson, Cramp, Morgan, and Roudsari (Carson, Cramp et al. 1998, p.

87). In this paper, and in a personal interview, Carson and Cramp 

present the four attributes of "safety", "reliability", 

"acceptability", and "usable" as of such a critical nature as to be 

prerequisite in the evaluation of an information system. The 

suggestion is that unless a system under consideration satisfies these 

fundamental requirements, the system does not warrant further 

evaluation. Only if these prerequisite requirements are satisfied is 

it necessary to proceed to evaluation of further criteria such as cost 

or efficiency. Although Carson and Cramp have referred the fourth of 

these attributes as "usable", this study will use the term "usability" 

on conform with rather common usage and to be compatible with the 

reference to the other three attributes.
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6.1.7 The Survey Methodology - Administration of the Survey

Although significant emphasis was placed on the research 

methodology in this project, it followed a rather traditional plan. 

Based on a written survey of a carefully selected sample, fundamental 

descriptive statistics were developed in an effort to respond to the 

research question. The various steps for the study included:

1. Review appropriate research literature

2 . Identify reference disciplines

3 . Plan for preliminary telephone interviews

4 . Conduct preliminary telephone interviews

5 . Review results of preliminary interviews

6 . Draft survey instrument

7 . Review of survey instrument

8 . Administer survey as pilot project

9 . Prepare statistical analysis of pilot project

10 Review pilot project

11 Revise survey instrument

12 Identify survey sample

13 Administer survey

14 Prepare statistical analysis of survey

15 Review survey

16 Document the review

17 Compare selected existing PDSS systems to 

requirements

18 Define and document conclusions

19 Prepare recommendations

166



Based on the nineteen steps identified above, it seemed 

appropriate to structure these steps into a smaller subset of more 

generalised phases. To support such a simplified, more general view, 

these tasks were organised into five phases:

1. Preliminary Planning and Interviewing

2. Pilot Survey Development and Administration

3. Primary Survey Development and Administration

4. Survey Analysis and Review

5. Preparation of Conclusions and Recommendations

The final phases of the research work will give attention to the 

preparation of recommendations regarding future research work.
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Figure 6.1 - Context Map - Level 1 - Health Care Financing PDSS
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Figure 6.2 Context Map Level

Requirements for a Personal Decision Support

II - Health Care Financing PDSS

System
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6.1.8 Preliminary Planning and Interviewing

After consideration of the reference domains identified in 

Figures 6.1 and 6.2, a Telephone Interview Worksheet as shown in 

Appendix X - Health Care Financing Decision Factors Interview 

Worksheet was prepared as a guide for the conduct of these preliminary 

telephone interviews. Objectives for this worksheet were to permit 

the telephone interview to be conducted in a reasonably informal 

manner, to allow completion of the interview in less than ten minutes, 

and to minimise the number of refusals to respond either to the 

interview process as a whole, or to individual items. Collection of 

actual data for formal analysis was not an objective of this phase.

The responses were reviewed as a guide in the development of the 

survey instrument to be used in the pilot survey phase of the project. 

The final form of this worksheet included thirty two questions 

organised into categories of Introduction, Demographic Information, 

Health Care Financing Overview, Computer / Internet Use, Reaction to 

Computer System PDSS, and a Conclusion. Question 1 allowed for a 

sequential identifying number for each interview and was automatically 

generated by the database management system used as a basis for data 

entry.

The primary researcher contacted sixteen subjects by telephone 

during the conduct of the preliminary telephone interviews. This was 

a sample of convenience selected from members of a Columbia, Tennessee 

civic club and selected personal acquaintances. The subjects did not 

include anyone who would be a candidate for inclusion in the pilot 

survey activity or the final survey planned for later phases of the 

study. Only employed persons were included since the majority of U.S. 

citizens obtain their health financing as an employment benefit.

6.1.9 Introduction and Demographic Information

The Introduction portion of the worksheet served only to provide 

a brief introduction to, and explanation of the purpose of the
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interview, assurance regarding privacy of responses, and assurance 

that the interview process would not exceed ten minutes. Permission 

to record the interview was also requested but no actual data to be 

evaluated was collected at this point. During the Demographic 

Information portion of the interview, a data element of specific 

concern collected was Employment Status and, if volunteered by the 

respondent, the name of the employer. Inclusion of a question about 

employment status, along with question 7 in the next section asking if 

health care financing or insurance was provided as part of employment 

or retirement benefits, proved to be of unexpected value.

One respondent was employed as the owner of an independent 

retail business but indicated that he did not have health care 

financing provided as a result of his health conditions. This 

respondent volunteered the fact that he had chronic diabetes and had 

been unable to obtain commercial health care financing or insurance.

In his case he did have coverage through the TennCare plan, which 

includes provision for "uninsurable" citizens of the State of 

Tennessee. In another case the respondent was in a "semi-retired" 

status but still working with his former employer, and did have health 

care coverage provided. Interestingly, in this case, based on years 

of service in the military reserve component, the respondent was also 

eligible for coverage through his military retirement benefits but 

volunteered that he had never exercised such an option. In a third 

case, the respondent indicated that she was employed, had health care 

financing available through her employer but was also covered as a 

spouse through her husband's employment program. In this case she 

elected to use the program offered through her spouse's employment 

benefit program because it "provides better coverage." The 

unanticipated result was that the combination of responses to this 

employment question and question 7 later in the interview suggested an
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influence on the final survey form to accommodate some of these 

special cases of health care coverage.

6.1.10 Health Care Financing Overview

The majority of respondents did have health care financing or 

insurance provided as part of their employment benefits program. As 

mentioned above, several unanticipated cases regarding employment and 

the availability and use of such benefits were identified. Of the 

sixteen respondents only one did not have health care financing 

provided by his employer. This was the case of the independent 

business owner who had chronic diabetes and obtained his health care 

financing through the state sponsored TennCare program. This was 

interpreted as confirmation that most employed persons in Tennessee 

will have some form of health care financing or insurance provided by 

their employer. Table 6.1 - Telephone Interviews - Number of Health 

Care Financing Options indicated that the mode for the number of 

options is three. This suggested that choice among a set of options 

of health care financing is a decision that most employed persons in 

Tennessee will need to make.
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Table 6.1 - Telephone Interviews - Number of Health Care Financing
Options

N u m b e r N u m b e r

O f O p tio n s O f R e s p o n s e s

0 O p tio n s 1

1 O p tio n s 1

2 O p tio n s 3

3 O p tio n s 6

4 O p tio n s 3

5 O p tio n s 2

Figure 6.3 - Telephone Interviews - Number of Coverage Options
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6.1.11 Understanding of Options.

The respondents were asked to rate their understanding of their 

health care options on a scale of one to ten. A response of 1 

represented the lowest possible level of understanding or confidence 

while a response of 10 represented complete understanding or 

confidence. In general, the respondents rated themselves as having a 

high level of understanding of their health care options. No 

respondents indicated that they did not know the number of options 

available to them, although several respondents indicated, "I think" 

or "I believe" when asked to identify the number of available options. 

Responses to Question 11 about the level of understanding of options

□  Number of 
Responses
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produced an average response value of 6.1, based on a scale of 1 to 

10. Question 12, about confidence of having made the best choice, 

yielded an average response of 6.2. These responses suggest a rather 

high level of understanding and confidence based on the respondent's 

self-evaluation. However, one should note that these responses might 

have been influenced by the fact that the respondents did personally 

know the interviewer in many cases. These responses are summarised in 

Table 6.2 and Figure 6.4.

Table 6.2 - Telephone Interviews - Responses to Questions 11 and 12

N u m b e r o f  
R e s p o n s e s

11 - U n d e rs ta n d in g  o f  
O p tio n s

12 - C o n fid e n c e  o f  
B e s t C h o ic e

0 1 2

1 0 0

2 1 0

3 0 0

4 1 1

5 3 2

6 1 1

7 4 2

8 4 5

9 1 2

10 0 1
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Figure 6.4 - Telephone Interviews - Questions 11 - Understanding of 
Options and 12 - Confidence of Making Best Choice

□  11- Understanding of 
Options

□  12 - Confidence of Best 
Choice

6.1.12 Reporting of Expenses

Two questions were asked regarding the respondent's ability to 

report actual health care expenses for the past year. The responses 

to these questions are summarised in Table 6.3 and Figure 6.5. 

Questions 13 asked the respondent to evaluate how accurately he could 

report his actual out-of-pocket health care expenses for the past year 

while Question 14 asked how accurately total health care expenses for 

the past year could be reported. In neither case was the person asked 

to identify the actual amount but to evaluate how accurately he or she 

could identify such expenses if requested to do so. For each question 

a response on a scale of 1 to 10 was requested. If the respondent 

inquired about the nature of the question or seemed to be having 

difficulty with the question, it was suggested that the respondent 

assume that he could examine any records he might have at home and 

could actually answer the next day. The average of the response value 

for Question 13, related to Out-of-Pocket expenses, had an average of 

6.9. This was slightly higher than the average response value of 6.0 

for Question 14, related to total expenses. The general pattern of
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responses is illustrated in Table 6.3 and Figure 6.5. The response 

values were considered to be rather high considering that all except 

one of the respondents had health care coverage provided by an 

employer and a presumption that little attention to total cost would 

be given as this did not represent direct or out-of-pocket costs for 

the respondent. In most cases, based on common health care insurance 

practices in the U.S., the individual would have to analyse an 

"Explanation of Benefits" form provided after each health service 

encounter.

Table 6.3 - Telephone Interviews - Questions 13 and 14

R e s p o n s e
13 O u t o f  P o c k e t  

E x p e n s e s 14 - T o ta l E x p e n s e s

0 1 1

1 0 1

2 0 0

3 1 1

4 0 1

5 2 2

6 3 2

7 1 3

8 3 2

9 2 1

10 3 2

R e sp o n se
A v e ra g e 6.9 6 .0
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Figure 6.5 - Telephone Interviews - Questions 13 - Out of Pocket 
Expense Identification and 14 - Total Expense Identification

Requirements for a Personal Decision Support System

□  13 - Identification of Out of 
Pocket Expenses

□  14 - Identification of Total 
Expenses

Response

6.1.13 Internet Uses

Two different types of questions regarding use of the Internet 

were asked. The first type consisted of general questions about 

Internet use at home or work. The second category of questions was 

about whether the respondent used the Internet for specific uses. The 

use of the Internet was also considered to be an indication of 

computer use.

6.1.13.1 Computer / Internet Frequency of Use.

Seventeen questions were asked regarding general computer use 

and Internet use. However, if the respondent indicated that he did 

not use the computer or the Internet at work or at home; subsequent 

questions related to such use were omitted. Of the sixteen 

respondents indicating that they did use a computer or the Internet, a 

summary is presented in Table 6.4 and Figure 6.6.
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Table 6.4 - Telephone Interviews - Questions 15 through 18 - Number of 
Respondents Reporting Computer / Internet Use

Q u e s tio n  15  
C o m p u te r  U se  

A t W o rk

Q u e s tio n  16  
C o m p u te r  U se  

A t H o m e

Q u e s tio n  17  
In te rn e t U se  

A t W o rk

Q u e s tio n  18 
In te rn e t U se  

A t H o m e

D o N o t U se 3 4 8 5

U se 13 12 8 11

Figure 6.6 - Telephone Interviews - Questions 15 - Computer Use at 
Work through 18 - Internet Use at Home

At Work At Home At Work

Computer / Internet Use - Home or Work

At Home

Questions 15 through Question 18 merely inquired as to whether 

the person did use a computer or the Internet either at work or at 

home. Based on the response to these questions, Questions 15-A 

through 18-A were asked if the respondent did indicate this type of 

computer use. The responses to these questions are summarised in 

Table 6.5 and Figure 6.7.
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Table 6.5 - Questions 15A through 18A - 
Frequency of computer and Internet use

T im e s  used  
p e r w e e k  *

C o m p u te r  - a t 
w o rk

C o m p u te r  - 
a t h o m e

In te rn e t - 
a t w o rk

In te rn e t - 
at h o m e

0 3 4 6 5

5 1 8 5 7

10 1 2 1 3

15 1 1 1 1

20 0 1 0 0

25 2 0 1 0

30 0 0 1 0

35 0 0 0 0

40 0 0 0 0

45 0 0 0 0

50 3 0 0 0

100 5 0 1 0

0 0 0 0

A v e ra g e 4 5 .5 4 .8 11.8 3.9

S tan d ard
D ev ia tio n 4 1 .6 5 .6 25 .3 4 .5

* Maximum value for inclusion within this 
category

Figure 6.7 - Questions 15A through 18A - Frequency of Computer and
Internet Use

Frequency of Use Category

Computer -es
at work

Computer - 
at home

Internet - 
at work

A Internet -▼
at home
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Question 20 through 26 asked about specific uses of the 

Internet. Respondents were asked to indicate if they personally used 

the Internet for any of these purposes. These questions provide 

examples of types of personal Internet use. A composite index of 

these Internet use questions was constructed with all questions given 

equal weight. A summary of the responses to Questions 20 through 26 

is presented in Table 6.7 and Figure 6.8. The composite index had an 

average value of 2.0 with a standard deviation of 2.1.

6.1.13.2.1 Federal Income Tax Preparation

Two questions related to preparation of Federal Income Tax were 

included as a measure of computer use apart from efforts to measure 

Internet use. Question 27 seeks to determine whether the respondent 

prepared his or her own Federal Income Tax during the past year, while 

Question 27A asks if a software package was used for this purpose. An 

individual may use Federal Income Tax preparation software without 

regard as to whether actual submission of the tax return was 

accomplished through the Internet. In fact, a number of services 

provide for submission of the tax return and request for a refund, 

when applicable, through the Internet even though the calculation of 

the return may have been accomplished without use of a computer-based 

service. The responses to these two questions are presented in Table 

6 . 6 .

Table 6.6 - Questions 27 and 27A - Federal Income Tax Preparation

Requirements for a Personal Decision Support System

6.1.13.2 Specific Internet Uses

F e d e ra l In c o m e  T a x  P re p a re d  by: N u m b e r U sed  T a x  P re p a ra tio n  S o ftw a re

O th e r P e rson 8 N /A N /A

S e lf 8 Y es 3

No 5
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Table 6.7 - Questions 20 through 26 - 
Specific Uses of the Internet

U se
Y e s

C o u n t
No

C o u n t
Y e s

P e rc e n t
N o

P e rc e n t

20 - B uy ing  
B ooks 10 6 63% 38%

21 - B uy ing  
C lo th e s 12 4 75% 25%

22 - M ak ing  
T ra ve l P lans 5 11 31% 69%

23 - P ay ing  
B ills 14 2 88% 13%

24 - In ve s tm e n t 
M a n a g e m e n t 10 6 63% 38%

25 - In su ra n ce  
P lann ing 16 0 100% 0%

26 - F ede ra l 
Incom e  T a x 13 3 81% 19%

Figure 6.8 - Telephone Interviews - Questions 20 through 26 - Specific
Uses of the Internet

□  No 
Percent

□  Yes 
Percent
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Four questions were asked regarding the respondent's opinion 

about and reactions to possible use of a personal decision support 

system (PDSS) to assist in choosing a health care financing or 

insurance package. The answers to Question 28 about whether the 

respondent would consider use of a computer program for this purpose, 

and Question 29 about possible use of such a service on the Internet 

are summarised in Table 6.8.

Table 6.8 - Telephone Interviews - Question 28 and Question 29 - Use 
of PDSS Program or Internet Service

Requirements for a Personal Decision Support System

6.1.14 Reaction to Computer System PDSS

C o n s id e r u se  
o f  P D S S  
P ro g ra m

C o n s id e r u se  
o f P D S S  

o n  In te rn e t

No 4 5

Yes 12 11

Questions 30 and 31 related to issues of the validity of the 

PDSS service and any possible concerns about the publisher or provider 

of the PDSS service. Responses to both of these questions were 

treated as open-ended questions and no effort was made to quantify 

responses. Responses to these questions are listed in Appendix XI - 

Summary of Responses from Telephone Interview Questions 30 and 31.

In general, most respondents did show some concern about both 

issues. The degree of concern expressed was adequate to suggest 

development of questions related to these issues that provide a 

quantifiable response for the actual survey.

6.2 Pilot Survey

The objectives of this pilot survey activity were not to collect 

data for analysis directly related to the research question but to 

test the survey instrument and to seek reduction in the length of the 

survey instrument. As a result of this objective for the pilot 

survey, limited statistical analysis was conducted. The statistical 

analysis conducted was primarily to assist in identification of
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duplicate questions, and selection of questions most likely to produce 

useful results for analysis from the final administration of the 

survey. This limited statistical analysis was conducted with the JMP 

IN statistical analysis software published by the SAS Institute, Inc. 

The Microsoft Excel spreadsheet product was used to confirm 

calculation of mean, standard deviation, and correlation coefficient. 

Values calculated by the two products, after consideration of missing 

responses, were confirmed to be equal to four decimal places as 

reported by JMP IN. The questions used in this pilot survey are shown 

by question category in Appendix XII - Pilot Survey Instrument - 

Original Questions by Category.

As an aid in the evaluation of the proposed questions, a summary 

identification of the various questions by category is shown as 

Appendix XIII - Classification of Selected Questions - Pilot Survey.

A comparable summary classification of questions selected for the 

final survey is included as Appendix XIV - Classification of Selected 

Questions - Final Survey Instrument.

The pilot survey was administered to staff and faculty of two 

educational institutions in Columbia, Tennessee. The two 

organisations selected were a public (county government administered) 

middle school serving students in grades 6 through 8, generally ages 

11 through 14 and a state community college offering degree programs 

oriented toward the first two years of bachelor's study. At the 

middle school the survey instrument was distributed to the faculty and 

professional staff, such as librarians and school counsellors. At the 

community college the pilot survey was administered to faculty, 

professional staff, and support staff, such as financial aid workers 

and secretaries. The number of survey instruments distributed, the 

number of responses and the response rates are indicated in Table 6.9.
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Table 6.9 - Pilot Survey Response Rates

Type of 
Institution

Survey
Instruments
Distributed

Survey
Instruments
Returned

Number of 
Valid 

Responses
Response 
Rate *

M id d le  S ch o o l 76 29 29 38 %

C o m m u n ity
C o lle g e

120 36 29 24 %

T o ta l 196 65 58 30 %

* Calculated as percent of valid responses / number of
instruments distributed

6.3 Evaluation of Pilot Survey

Of special concern during evaluation of the pilot survey results 

was an effort to reduce duplicate questions. The length of the survey 

of six pages and sixty-nine questions was a substantial cause of 

concern. The derivation of the initial list of questions from more 

than one set of constructs to be considered for measurement did 

contribute to the presence of duplicate questions as well as the 

initial effort to have more than one question related to each 

construct.

Development of the pilot survey instrument included the 

identification of the descriptive phrases "HI-Help" and "HCF-AS" which 

were used at a number of points throughout the survey instrument to 

identify the type of PDSS under consideration. These phrases were 

identified strictly for the purpose of the survey and were developed 

in an effort to use a short, descriptive term to identify the type of 

system under consideration. Use of either term in the pilot survey 

suggested that they were not effective and detracted from the 

effectiveness of the survey instrument. This was despite the fact 

that this type of system was identified as a "Health Insurance /

Helper System" and described as, "Such a system would not provide 

health care information about an illness or injury that you may have. 

Instead it would provide you with suggestions about making a choice 

among health care financing or health insurance options that may be 

available to you." Based on narrative comments returned with the
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pilot survey instrument and personal comments made to the survey 

administrator, it appeared that such terms suggested a particular 

software product or product category with which the respondent should 

have had experience. The comment was often made that the respondent 

had never used this system or type of system and lacked knowledge or 

experience with such a system.

In the final version of the survey instrument the type of system 

under consideration was described more generally as a "Health 

Insurance Selection System". A more detailed description of such a 

possible system was included on the cover page of the survey as shown 

in Appendix XV - Survey Instrument and Instructions - Final Version. 

This description included identification of optional forms of coverage 

such as, "a Health Maintenance Organisation (HMO), a Preferred 

Provider Organisation (PPO), or a traditional Fee for Service type of 

coverage." It was further suggested that such a system might ask the 

system user to rate the importance of such factors as :

• Low cost per visit to your doctor
• Low overall annual cost
• Level of health insurance deductible payment
• Ability to choose your personal physician or primary care 

doctor
• Coverage when you travel outside of your home area

These factors were listed to help the respondent identify some

of the characteristics that might distinguish the coverage options 

presented. The goal was to help the survey respondent have a better 

concept of the purpose of the system.

The pilot instrument requested a narrative response to list job 

duties. The nature of responses to this question varied greatly, from 

no response at all to a rather lengthy and detailed narrative. Since 

it seemed impractical to use the answers to this question as a basis 

of categorizing the respondent demographically, the question was 

eliminated. The two remaining generalised demographically focused
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questions asked about the job title and the level of education. These 

questions were retained.

6.3.1 Health Care Financing and Insurance Questions

In the second portion of questions related to the respondent's 

health care financing and insurance, few changes were made. Since 

almost all respondents, 92 percent, had made use of their coverage 

within the past year the question asking if the respondent had used 

his health care financing or insurance within the past year was 

removed from the survey. The small percentage of respondents not 

using the coverage suggested that this would not likely be a factor 

influencing attitudes regarding potential use of such a system. The 

sequence of questions was modified slightly to insure that questions 

were grouped more by the type of response applied. The question 

asking for identification of the number of health care financing 

options was modified to use the same response technique as the 

remaining questions asking for a response on a scale of 1 to 10.

Most of the questions from question number 9 through the 

remainder of the revised survey instrument asked for a response on a 

scale of 1 to 10. The pilot survey instrument allowed a blank area on 

the left of each line using this 1 to 10 scale response or permitted 

the respondent to mark on a scale line to the right of this area. No 

specific instructions as to how to use the response area were 

included. The nature of the responses suggested confusion on the part 

of respondents as to how they were expected to use the response area. 

Some respondents used the blank area to the left of the line and wrote 

in a numeric value. Others marked a position on the scale line to the 

right of the response area. However, it appeared that the format of 

the scale line suggested that the portion of the line to each 

presented value was a "fill in the blank" area. For example, it is 

interesting to note that no respondent made an effort to indicate a 

response value of 10 when using the scale line response area. The
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final version of the survey form removed the blank area on the left of 

the response line and modified the line shown in the scale line area. 

Furthermore, instructions were included near the beginning of the 

survey instrument to circle all answers.

6.3.2 Computer and Internet Questions

The number of questions related to computer and Internet use was 

reduced from 14 to 10. Two questions asking about frequency of 

computer use at work and at home were eliminated since comparable 

questions regarding Internet use were considered to provide a measure 

of both computer and Internet use. Two questions regarding whether a 

person prepared his federal income tax personally and whether he used 

a computer to assist in federal income tax preparation were removed. 

The inter-twined nature of the questions suggested some difficulty in 

analysis of the responses and there was little evidence that these 

gave any further indication of a respondent's likelihood of regular 

use of the Internet or computer for processes or decisions related to 

personal finance than the other questions asked in this area.

6.3.3 Attitude Questions

The initial examination for duplicate questions was directed to 

questions 41 through 69 on the survey instrument identified as 

"Questions about some of your attitudes." Since questions 47 and 61 

were omitted from the pilot instrument this resulted in 27 questions 

for this portion of the instrument.

6.3.4 Ease of Use Questions

Comparison of the constructs taken from previous study of DSS 

within organisations and the criteria taken from Carson, et al. 

suggest two topics that likely represent much the same actual 

construct: Ease of Use, from Moore and Benbasat, and usable from 

Carson, et al. The actual questions for these two constructs were:
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Table 6.10 - Ease of Use and Usability Construct Questions

Construct Question

E ase  o f U se 46  -  O ve ra ll, 1 b e lie ve  th a t a H I-H E LP  sys te m  w o u ld  be e a s y  fo r  m e 
to  use.

58 -  1 b e lie ve  th a t it w o u ld  be e a s y  to  g e t a H I-H E L P  sys te m  to  do 
w h a t 1 w a n t it to  do.

66 -  1 b e lie ve  th a t le a rn in g  to  use  a H I-H E L P  sy s te m  w o u ld  be e a s y  
fo r  m e.

U sab le 54 -  1 b e lie ve  th a t 1 u n d e rs ta n d  e n o u g h  a b o u t m y  h e a lth  ca re  
fin a n c in g  o p tio n s  to  use  a H I-H E L P  sys te m  and  u n d e rs ta n d  the  
resu lts .

57 -  1 b e lie v e  th a t 1 ha ve  e n o u g h  c o m p u te r e x p e rie n c e  to  use  a HI- 
H E LP  sys te m .

64 -  1 b e lie ve  th a t a H I-H E L P  sys te m  w ill be  e a s y  to  use.

Pair-wise Pearson product-moment correlation coefficients were 

calculated, as shown in Table 6.11, using the JMP IN software product. 

The higher the correlation coefficient, the more the two questions are 

considered to be evaluating the same construct. In an effort to 

reduce the number of these questions, we note the high correlation 

coefficient for the relationship between questions 64 and 66. 

Examination of these two questions further suggests they are very 

close to duplicate questions with question 66 including a reference to 

"learning to use a HI-HELP system" being easy. Consideration of other 

correlation coefficients shows all coefficients within the range of 

.40 to .65. It is also noted that the following pair-wise comparisons 

yield relatively high correlation coefficients: questions 58 and 64, 

questions 58 and 66, questions 57 and 58, and questions 57 and 66.
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Table 6.11 - Pair-Wise Correlation Coefficients - Ease of Use and
Usable Questions

Q u e s tio n 46 54 57 58 64 66

46 1 .5954 .3127 .4155 .5313 .4763

54 1 .3795 .3941 .4084 .3450

57 1 .6668 .4534 .6239

58 1 .6067 .6306

64 1 .7211

66 1

Low correlation coefficient values are noted for question pairs 

46 and 57, questions 54 and 57, questions 54 and 58, and questions 54 

and 66. Examination of these correlation coefficient values and the 

wording of the questions led to the conclusion to retain questions 46, 

54, and 57:

46 - Overall, I believe that a HI-HELP system would be easy for 

me to use.

5 4 - 1  believe that I understand enough about my health care 

financing options to use a HI-HELP and understand the 

results.

5 7 - 1  believe that I have enough computer experience to use a 

HI-HELP system.

This set of three questions provided one question worded to 

focus on "easy for me to use" without regard to the criteria for 

considering ease of use, one question that addresses the respondent's 

understanding of health care financing, and one question oriented 

toward computer experience. This combination of focus was considered 

appropriate given the goal of reduction of the length of the survey 

instrument.

6.3.5 Relative Advantage Questions

The Relative Advantage construct was represented by five 

questions in the pilot survey:
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Table 6.12 - Relative Advantage Construct Questions

C o n s tru c t Q u e s tio n

R e la tiv e
A d v a n ta g e

41 -  U s ing  a H I-H E L P  sys te m  w ou ld  e n a b le  m e to  a c c o m p lis h  
ta s k s  re la ted  to  fin a n c ia l and  in s u ra n c e  d e c is io n s  m o re  
qu ick ly .

45  -  U s ing  a H I-H E L P  sys te m  w ou ld  e n h a n c e  m y  
e ffe c tiv e n e s s  in m ak ing  fin a n c ia l de c is io n s .

50 -  U s ing  a H I-H E L P  sys te m  w ou ld  im p ro v e  the  q u a lity  o f m y  
fin a n c ia l and  in su ra n ce  de c is io n s .

60 -  U s ing  a H I-H E L P  sys te m  w ou ld  g ive  m e g re a te r con tro l 
o ve r m y  fin a n c ia l and  in s u ra n c e  a ffa irs .

65 -  U sing a H I-H E L P  sys te m  w ou ld  m a ke  it e a s ie r to  m a ke  
m y  fin a n c ia l and  in s u ra n c e  dec is io n s .

As was done with the questions related to Ease of Use and 

Usability, pair-wise Pearson product-moment correlation coefficients 

were calculated and examined as a basis of evaluating which questions 

to retain for the final survey. These values are presented in Table 

6 . 13 .
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Table 6.13 - Pair-wise Correlation Coefficients - Relative Advantage

Q u e s tio n 41 45 50 60 65

41 1 .7017 .7958 .6890 .6194

45 1 .7330 .5954 .7466

50 1 .7081 .7226

60 1 .8655

65 1

The first point noted is that the correlation coefficients for 

these five questions were notably higher than the values determined 

for the six questions considered for the Ease of Use and Usability 

constructs. The coefficient for questions 45 and 60 was the only 

value below .60. The higher overall level of correlation coefficients 

suggested that the questions were likely measuring much the same 

concept. After consideration of the values displayed in Table 6.13 

and the wording of the questions, a choice was made to retain question 

50, with a reference to "quality" of decision, and question 65, with a 

reference to ease of decision making:

50 - Using a HI-HELP system would improve the quality of my 

financial and insurance decisions.

65 - Using a HI-HELP system would make it easier to make my 

financial and insurance decisions.

6.3.6 Compatibility Questions

Three questions from the pilot survey instrument were related to 

the construct of compatibility:
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Table 6.14 - Compatibility Construct Questions

C o n s tru c t Q u e s tio n

C o m p a tib ility 42  -  U s ing  a H I-H E L P  sys te m  w ou ld  fit  in to  m y  w o rk  
and  d e c is io n  s ty les .

53 -  U s ing  a H I-H E L P  sys te m  w ou ld  be c o m p a tib le  
w ith  all a s p e c ts  o f m y  fin a n c ia l and in su ra n ce  p la n n in g .

63  -1 th in k  th a t us ing  a H I-H E L P  sys te m  w ou ld  f it w e ll 
w ith  the  w a y  1 like  to  w o rk  and m a ke  de c is io n s .

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these three questions are presented 

in Table 6.15.

Table 6.15 - Pair-wise Correlation Coefficients - Compatibility

Q u e s tio n 42 53 63

42 1 .8013 .7666

53 1 .8277

63 1

Based on these values and the wording of the questions, 

questions 53 and 63 were selected to use for measurement of this 

construct. Question 53 was reworded slightly to change the phrase 

"all aspects of my financial and insurance planning" to "most aspects 

of my financial and insurance planning". One question focused on 

personal work and decision style and a second question focused on 

financial and insurance planning.

53 - Using a HI-HELP system would be compatible with all aspects 

of my financial and insurance planning.

6 3 - 1  think that using a HI-HELP system would fit well with the 

way I like to work and make decisions.

6.3.7 Image

Three questions from the pilot survey instrument were related to 

the construct of Image:
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Table 6.16 - Image Construct Questions

C o n s tru c t Q u e s tio n

Im a g e 43  - U s ing  a c o m p u te r sys te m  like  a H I-H E LP  sys te m  is a 
s ta tu s  sym b o l am o n g  the  p e o p le  th a t 1 know .

51 - P eop le  w h o  I k n o w  w h o  use  c o m p u te r sys te m s  like  a H I- 
H E LP  sys te m  have  m o re  p res tige  than  th o se  w h o  do  not.

69  - P e o p le  w h o  I k n o w  w h o  use  c o m p u te r sys te m s  like  a H I- 
H E LP  sys te m  g e n e ra lly  have  a h igh p ro file .

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these three questions are presented 

in Table 6.17.

Table 6.17 - Pair-wise Correlation Coefficients for Image

Q u e s tio n 43 51 69

43 1 .3763 .1847

51 1 .3887

69 1

Based on these values and the wording of the questions, the 

following two questions were selected for measurement of this 

construct:

43 - Using a computer system like a HI-HELP system is a status 

symbol among the people that I know.

51 - People who I know who use computer systems like a HI-HELP 

system have more prestige than those who do not.

6.3.8 Visibility

Two questions from the pilot survey instrument were related to 

the construct of Visibility:

Table 6.18 - Visibility Construct Questions

C o n s tru c t Q u e s tio n

V is ib ility  48  -  A m o n g  the  p e o p le  th a t I know , m a n y  use  a 
c o m p u te r sys te m  like  a H I-H E L P  sys tem

68 -  C o m p u te r sys te m s  such  as a H I-H E L P  sys te m  are  
v e ry  v is ib le , o r  w e ll know n  am o n g  p e o p le  th a t I know .
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The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these two questions are presented in 

Table 6.19.

Table 6.19 - Pair-wise Correlation Coefficients for Visibility

Q u e s tio n 48 68

48 1 .4431

68 1

Since a design goal of the survey was to provide two questions 

related to attitude constructs, both of the questions for Visibility 

were retained:

Among the people that I know, many use a computer system like a 

HI-HELP system

Computer systems such as a HI-HELP system are very visible, or 

well known among people that I know.

6.3.9 Trialability

Two questions from the pilot survey instrument were related to 

the construct of Trialability:

Table 6.20 - Trialability Construct Questions

C o n s tru c t Q u e s tio n

T r ia la b ility 56 -  B e fo re  d e c id in g  w h e th e r to  use  a H I-H E LP  
sys te m , I w ou ld  like  to  be a b le  to  try  it o u t p rope rly .

67  -  I w ou ld  e x p e c t to  use  a H I-H E L P  sys te m  long 
e n o u g h  on a tria l b as is  to  see  w h a t it cou ld  do.

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these two questions are presented in 

Table 6.21.

Table 6.21 - Pair-wise Correlation Coefficients for Trialability

Q u e s tio n 57 67

57 1 .4822

67 1
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Since a design goal of the survey was to provide two questions 

related to attitude constructs, both of the questions for Trialability 

were retained:

56 - Before deciding whether to use a HI-HELP system, I would 

like to be able to try it out properly.

6 7 - 1  would expect to use a HI-HELP system long enough on a 

trial basis to see what it could do.

6.3.10 Voluntariness

Three questions from the pilot survey instrument were related to 

the construct of Voluntariness:

Table 6.22 - Voluntariness Questions

C o n s tru c t Q u e s tio n

V o lu n ta r in e s s  44  - A lth o u g h  it m ig h t be he lp fu l, us ing  a H l- 
H E LP  sys te m  is ce rta in ly  no t c o m p u ls o ry  fo r  
m e.

52 -  N o one  o f g re a t in flu e nce , such  as m y  
boss  o r m y  spo u se , re q u ire s  m e  to  use  a H l- 
H E LP  sys te m .

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these two questions is presented in 

Table 6.23.

Table 6.23 - Pair-wise Correlation Coefficients for Voluntariness

Requirements for a Personal Decision Support System

Q u e s tio n 4 4 52

44 1 .3207

52 1

A design goal of the survey was to provide two questions related 

to attitude constructs, both of the questions for Voluntariness were 

retained. However, the relatively low correlation coefficient of 

.3207 raises the question as to whether both questions are actually 

measuring the same construct regarding attitudes. Review of the
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wording of these questions suggested that they both represented the 

construct of Voluntariness. However, other or more generalised use 

may indicate review to determine their appropriateness and those 

factors such as location or relationship to other questions did not 

influence the responses.

44 - Although it might be helpful, using a HI-HELP system is 

certainly not compulsory for me.

52 - No one of great influence, such as my boss or my spouse, 

requires me to use a HI-HELP system.

6.3.11 Safety

Two questions from the pilot survey instrument were related to 

the construct of Safety:

Table 6.24 - Safety Construct Questions

C o n s tru c t Q u e s tio n

S a fe ty 4 9  -  1 am  c o n c e rn e d  th a t a H I-H E L P  sys te m  m a y  p ro v id e  
a d v ice  th a t is fin a n c ia lly  u n w ise  fo r  m e.

55 -  1 am  c o n c e rn e d  th a t a H I-H E L P  sys te m  m a y  p ro v id e  
a d v ice  th a t w ill ca u se  m e  fin a n c ia l loss.

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these two questions are presented in 

Table 6.25.

Table 6.25 - Pair-wise Correlation Coefficients for Safety

Q u e s tio n 45 55

48 1 .6774

55 1

Since a design goal of the survey was to provide two questions 

related to attitude constructs, both of the questions for Safety were 

retained:

49 - I am concerned that a HI-HELP system may provide advice 

that is financially unwise for me.
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55 - I am concerned that a HI-HELP system may provide advice 

that will cause me financial loss.

6.3.12 Reliability

Two questions from the pilot survey instrument were related to 

the construct of Reliability:

Table 6.26 - Reliability Construct Questions

C o n s tru c t Q u e s tio n

R e lia b ility 59 -  1 b e lie ve  th a t a H I-H E L P  sys te m  w ill p rov ide  c o n s is te n t 
re c o m m e n d a tio n s  if 1 e le c t to  use it m o re  than  one  tim e.

62 -  1 w o u ld  tru s t the  su g g e s tio n s  p rov ided  by  a H I-H E L P  
sys te m  as be ing  In m y  be s t in te res t.

The pair-wise Pearson product-moment correlation coefficients 

calculated for the comparison of these two questions are presented in 

Table 6.27.

Table 6.27 - Pair-wise Correlation Coefficients for Reliability

Q u e s tio n 49 62

49 1 .6774

62 1

A design goal of the survey was to provide two questions related 

to attitude constructs therefore both of the questions for Reliability 

were retained:

5 9 - 1  believe that a HI-HELP system will provide consistent

recommendations if I elect to use it more than one time. 

6 2 - 1  would trust the suggestions provided by a HI-HELP system 

as being in my best interest.

6.3.13 Acceptability

Acceptability was a construct taken from Carson, et al. that was 

not represented with specific questions devoted to this construct.

The constructs of Relative Advantage, Compatibility, Image,

Visibility, and Voluntariness were considered to represent
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characteristics of "acceptability" for the purposes of this study. 

"Acceptability" as an attribute of an information system may have a 

rather different basis of definition depending on the type of system. 

The function of the application and the environment in which it is to 

be applied may cause significant variance in a perception of 

"acceptability." For example, information systems for health care 

administration may suggest rather different "acceptability" factors 

than systems used to support the direct delivery of patient care.

6.3.14 Conclusions Regarding the Pilot Survey Instrument

A result of the pilot survey and the analysis was to modify the 

survey instrument to produce a shorter and more focused survey 

instrument for the final survey. This resulted in an instrument of 

five rather than six pages. The actual number of questions for the 

instrument was reduced from 58 questions to 44 questions. 

Additionally, the introduction to the survey was modified 

substantially to improve the description of the type of system under 

consideration, and to improve the nature of the appeal to the 

recipient of the instrument to respond. The final version of the 

survey had the first page of the instrument devoted to a cover page 

providing an appeal to respond, an identification of the expectations 

of the respondent, and a description of the type of system under 

consideration.

6.3.15 Expert Panel Review of Survey Instrument

Following the revisions to the survey instrument, as indicated 

by the pilot survey and described above, an additional review of the 

proposed survey instrument was conducted by a panel of experts. The 

panel consisted of five members of the faculty or staff of the 

community college at which the pilot survey had been conducted. Each 

member of this expert panel had a graduate degree, most with a Ph.D . 

and each had some demonstrated research interest or experience. 

Membership of this panel is summarised in Table 6.28.
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Table 6.28 - Membership of Expert Review Panel

J o b  T itle D e g re e  L eve l C o m m e n t

A s s o c ia te  P ro fe s s o r o f 
M a n a g e m e n t and  M a rke tin g

Ph.D . F o rm e rly  se rve d  as m a rke t 
re s e a rc h e r in p riva te  in d u s try .

P ro fe s s o r o f E co n o m ics Ph.D . R e g u la r c o n tr ib u to r to  re fe rre d  
jo u rn a ls  in d is c ip lin e  o f E co n o m ics .

A s s is ta n t P ro fe s s o r o f H is to ry  
and  P o litica l S c ie n ce

M .S. S tro n g  in te re s t in th e  c o n d u c t o f 
p u b lic  o p in io n  po lls .

D ire c to r o f In s titu tio n a l 
R e se a rch

Ph.D . C o n d uc ts  o n -g o in g  re se a rch  
a c tiv itie s  on b e h a lf o f the  co lle g e .

D ire c to r o f the  N u rs ing  
P rog ram

Ph.D . R e ce n tly  c o m p le te d  Ph.D . re se a rch  
and  re c e n tly  a w a rd e d  deg ree .

The review by this panel led to some minor modifications of the 

instructions for the survey and rewording of several questions. All 

references to health care financing were removed and the reference to 

this topic was consistently described as "Health Care Insurance."

This is in agreement with the common practice and perception in the 

United States. Efforts to distinguish whether all forms of commonly 

used health care financing support such as Fee for Service 

reimbursement, Health Maintenance Organisations (HMO), Preferred 

Provider Organisations (PPO), etc. are actually insurance would be 

rather technical in nature and likely have little if any meaning to 

the typical survey respondent. Use of the term "Health Insurance" and 

"Health Insurance Selection System" were considered to provide for 

more effective communications with the survey respondent. In one case 

the sequence of two questions was modified and the question wording 

modified to reduce the impression of duplicate questions. The final 

version of the survey instrument is provided in Appendix XV - Survey 

Instrument and Instructions - Final Version.

6.3.16 Estimating Sample Size

An analysis of sample size required, based on a desired margin 

of sampling error, was conducted using questions 8, 10, 14, 15, and 16 

from the pilot survey. These questions were selected from questions 

to be answered on a scale of 1 to 10 from the section of the survey
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related to "Health Care Financing and Insurance Questions." This 

portion of the survey was considered to be more valuable for this 

purpose than other portions of the survey. The standard deviation and 

required sample size suggested by each question is shown in Table 

6.29. The calculation of the necessary sample size was based on the 

following formula provided by Neter, et al. (Neter, Wasserman et al. 

1988, p.283) as applicable to estimation of population means:

Application of this formula requires the determination or estimation 

of three values:

1. The desired margin of sampling error. Represented by h, 

this represents the half-width of the confidence interval.

2. The desired confidence interval. This was defined to be 

.95 in accord with common practice.

3. The planning value for the population standard deviation. 

This is frequently estimated with the value of the sample 

deviation since the population standard deviation is 

commonly not known (Neter, Wasserman et al. 1988, p. 292) .

The value of h was assigned as 1, the Z value was assigned as 

1.96, representing a 95% confidence interval, and the population 

standard deviation was estimated with the sample standard deviation 

for the specific question reported in Table 6.29.

Equation 6.1 - Estimation of Sample Size

n

:
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Table 6.29 - Estimated Sample Sizes - Pilot Survey

Q u e s tio n
S ta n d a rd
D e v ia tio n

S a m p le
S ize

8 -  H ow  w e ll do  you  fe e l th a t you  u n d e rs ta n d  the  
hea lth  ca re  fin a n c in g  o p tio n s  a v a ila b le  to  you?

2 .35 22

10 -  H o w  c o n fid e n t do  you fee l th a t you have  m a d e  
the  be s t c h o ice  a m o n g  th e s e  o p tio n s  fo r  you r 
b ene fit?

2 .73 29

14 -  H o w  lik e ly  do you th in k  you w ou ld  be to  use a 
gu ide  to  m a k in g  hea lth  ca re  fin a n c in g  ch o ice s  in a 
p rin ted  fo rm ?

2.11 18

15 -  H ow  like ly  do  you th in k  you w ou ld  be to  use  a 
g u ide  to  m a k in g  hea lth  c a re  fin a n c in g  ch o ice s  if the  
g u ide  w e re  a c o m p u te r-b a s e d  sys te m ?

2.23 20

16 -  H ow  v a lu a b le  w o u ld  a H I-H E L P  typ e  o f sys tem  
like ly  be  to  you?

2.38 22

Based on the values for sample size calculated in Table 6.29, 

the largest sample size indicated was 29. The plan for the actual 

survey was to mail to 1,000 subjects with an anticipated response rate 

for the survey of 5%. This number of subjects, if the assumptions 

about response rate were reasonable, was judged to provide an adequate 

number of survey responses.

6.4 Conduct of Final Survey

The survey was conducted using the survey instrument developed 

through the preliminary process described in the preceding section and 

using the sample size determined at that time. A mailing list of 

1,000 randomly selected names and home addresses of employees of the 

State of Tennessee was obtained from the state Personnel Office. This 

did not include employees of the two state university systems but 

included all other types of employees. This choice of sample was 

considered to be representative of employed citizens of the State of 

Tennessee. It was chosen to provide a sample with demographic 

characteristics comparable to employed citizens of the state at large, 

and a sample where the members had the same type and number of health 

care options. The actual organisation providing the health care may
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not be the same for all respondents since the health care provider may 

vary based on the geographic location across the state. However, even 

though the specific health care provider may vary under a particular 

option, the number and type of options should remain constant. For 

example, not all HMO plans operate in all regions of Tennessee. 

However, a HMO option is available to state employees in all areas of 

the state. A period of three and one half weeks was allowed for 

receipt of responses to the survey. No effort was made at follow-up 

mailings.

Of the 1,000 survey instruments distributed, one was returned 

for an invalid address and marked that the respondent had moved and 

left no forwarding address. One hundred seventy instruments were 

returned with three rejected as invalid responses based on incomplete 

or no responses, or apparent misunderstanding of the instructions.

This resulted in 167 valid survey instruments used in the analysis.

Of course not all respondents did respond to each question. The 

detailed analysis of questions included only valid responses and 

ignored invalid responses. For example, 10 respondents of the 167 

valid instruments choose not to respond to question number 18 - 

"Approximately what percentage of your friends use computers or the 

Internet either at work or at home on a regular basis?" In this case 

responses of "0" were treated as an actual response in contrast to 

responses in which no response was provided. Therefore, 157 responses 

were considered when conducting analysis based on this question. For 

other questions for which "0" was not a valid response, the value "0" 

was coded to represent "no response."

The evaluation of appropriate sample sizes, originally conducted 

with data from the pilot survey, was re-evaluated as displayed in 

Table 6.30 - Sample Size Estimates - Final Survey. The same questions 

used in the pilot survey were used for this evaluation even though the 

actual question numbers had changed based on revision to the survey
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instrument. Calculated sample sizes, using the same formula as 

presented in the previous section, ranged from 15 through 28. Actual 

sample sizes, based on actual responses to individual questions rather 

than overall response to the survey instrument, were either 166 or 

167. Therefore the sample sizes, based on responses to the final 

survey, were determined to be adequate for estimation of mean values 

at the 95% confidence level.

Table 6.30 - Sample Size Estimates - Final Survey

Q u e s tio n
S ta n d a rd
D e v ia tio n

C a lc u la te d
S a m p le

S ize

A c tu a l
S a m p le

S ize

7 -  H ow  w e ll do  you fee l th a t you 
u n d e rs ta n d  th e  hea lth  ca re  in su ra n ce  
o p tio n s  a v a ila b le  to  you?

2.22 19 167

8 -  H o w  c o n fid e n t do  you fee l th a t you have  
m a d e  the  b e s t c h o ic e  a m o n g  th e s e  o p tio n s  
fo r  you r b e n e fit?

1.93 15 166

12 -  H ow  lik e ly  do  you th in k  you w ou ld  be 
to  use  a g u id e  to  m a k in g  h e a lth  ca re  
in su ra n ce  c h o ic e s  in a p rin te d  fo rm ?

2.41 23 166

13 -  H ow  like ly  do  you th in k  you w o u ld  be 
to  use  a g u id e  to  m a k in g  h e a lth  ca re  
in su ra n ce  c h o ice s  if th e  g u id e  w e re  a 
co m p u te r-b a s e d  sy s te m ?

2.67 28 166

14 -  H ow  v a lu a b le  w o u ld  a co m p u te r-b a s e d  
H ea lth  In su ra n ce  S e le c tio n  typ e  o f sys te m  
lik e ly  be to  yo u ?

2 .68 28 166

This portion of the study has described the development of the 

survey instrument and provided a brief summary of the administration 

of the actual survey. The survey instrument was developed through a 

process including preliminary telephone interviews, a pilot survey, 

and review of a proposed survey instrument by a small panel of 

experts. The final survey was conducted as planned with an overall 

response rate of 17% and a rate of 16.7% of acceptable responses. The 

data from these 167 acceptable responses served as the basis of the 

data analysis addressed in the next section of the study.
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7 Chapter 7 - Results

7.1 Data Analysis of the Survey - Introduction

Using the survey instrument developed through the processes 

described in the previous section, the final survey of individuals was 

conducted during the spring of 2002. The survey instrument and 

instructions are shown in Appendix XV - Survey Instrument and 

Instructions - Final Version. One thousand survey instruments were 

mailed to randomly selected State of Tennessee government employees 

during the second week of April 2002. The responses to this survey 

served as the basis of the data analysis to be presented in this 

section of the study.

7.2 General Response

By the end of the first week of May 2002, one hundred and sixty 

seven usable responses to the survey mailing had been received. This 

resulted in an effective response rate of 16.7%. Based on a previous 

mail survey conducted in middle Tennessee, for another project, and 

the pilot survey activities, this was considered to be a good response 

rate. The survey questionnaire was mailed by metered mail, included a 

cover letter from the Vice President of Academic Services of Columbia 

State Community College (the home institution of the author), a page 

of instructions and encouragement, and the survey instrument. A 

stamped, first-class postage envelope was included for return of the 

survey instrument. No other forms of survey distribution were used.

No follow-up mailings were conducted as the response rate was 

considered to be satisfactory.

7.3 Demographic Summary

A significant factor in selection of the sample for the survey 

was to provide a sample that would be demographically characteristic 

of employed citizens of the State of Tennessee, U.S.A. Appendix XVI - 

Occupational Specialities Represented by Respondents indicates that

204



Requirements for a Personal Decision Support System 

the respondents represented a wide range of occupations. Only one 

respondent did not report Occupation on the survey. Of the 166 

responding to this question, 91 different occupations were indicated. 

The occupation specialties with multiple respondents are indicated in 

Table 7.1.

Table 7.1 - Occupations with Multiple Respondents

Occupation
Number of 
Respondents

Accounting 5

Administrative Assistant 7

Administrator 3

Biologist 2

Case Manager / Case Worker 3

Civil Engineering 3

Clerk 3

Correctional Counsellor 2

Educator / Administrator 2

Eligibility Counsellor 3

Environmental Engineering 3

Forensic Science 2

Health Care / Health Educator 3

Information Resources / Technology 4

Judicial 3

Legal Assistant 2

Librarian / Library Aide 3

Manager 2

Nurse 8

Nurse - Public Health 3

Pharmacist / Pharmacy Tech. 2

Probation / Parole Officer 6

Secretary 11
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Occupation
Number of 
Respondents

Social work / Counsellor 8

System Analyst / Administrator 2

Teacher 3

The second question of the survey questionnaire asked about the 

highest education level achieved. Responses are summarised in Table 

7 . 2 .

Table 7.2 - Question 2 - Education Level

E d u c a tio n  L evel C o u n t P e rc e n ta g e

A - H ave  no t co m p le te d  H igh S choo l 1 0 .6%

B - C o m p le te d  H igh S choo l 12 7.3%

C - C o m p le te d  so m e  c o lle g e  s tu d y 27 16.5%

D - C o m p le te d  tw o  y e a r c o lle g e  d e g re e 8 4 .9 %

E - C o m p le te d  fo u r y e a r c o lle g e  d e g re e 65 39 .6%

F - C o m p le te d  m a s te r's  d e g re e 33 20 .1%

G - C o m p le te d  o th e r g ra d u a te  d e g re e 11 6.7%

H - O th e r 7 4 .3%

T ota l 164 100.0%

The table does demonstrate a wide distribution of educational 

level with 66.4% of respondents reporting completion of a four-year 

college degree or higher and 87.8% reported having completed at least 

some college. This does cause question as to whether the respondents 

effectively represent a random sample of the employed citizens of 

Tennessee given the rather high levels of education reported. These 

rather high levels of education were considered acceptable for the 

purposes of this study given that the employed citizens of the state 

likely have a generally higher level of education, and given that 

state government agencies may be more likely to employ a higher 

percentage of workers in jobs requiring at least some college 

education. It is also possible that respondents with higher education 

levels elected to respond to the survey. Given the wide range of job
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categories represented by the respondents and the response from 

various areas of the state, the sample was considered acceptable for 

this study.

Although the survey responses were treated as anonymous, and 

respondents were not asked to include their zip code or other 

identifying information, some information regarding the location from 

which the response was mailed could be derived. Since the 

questionnaires were returned by first class mail and the envelopes 

were cancelled individually, the first three digits of the zip code 

from which the response was mailed were available with the cancelled 

postmark. Of course this may not be the residential zip code to which 

the questionnaire was addressed. The respondent may have mailed the 

response at work or at some other location other than the zip code of 

residence. Nonetheless, the zip code used for mailing the response 

was analysed for distribution as indicated in Table 7.3. In reviewing 

this table note was made that a large percentage of respondents were 

from Nashville zip codes. This is not surprising given that Nashville 

is the state capital and a large number of state government workers 

reside in or near Nashville. The total number of zip codes reported 

in Table 7.3 is less than the total number of acceptable survey 

responses because the mailing zip code could not be identified on all 

responses.
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Table 7.3 - Zip Code From Which Response was Mailed

Z ip  C o d e  o f  R e s p o n s e T o ta l P e rc e n ta g e

372 - N a sh v ille 92 56 .8%

374 - C h a tta n o o g a 5 3.1%

376 - N o rth e a s t TN 12 7.4%

379 - K n o xv ille 22 13.6%

381 - M e m p h is 17 10.5%

383 - J a ckso n 12 7.4%

384 - C o lu m b ia 1 0.6%

385 - C o o k e v ille 1 0.6%

T o ta l N u m b e r o f R e sp o nse s 162 100.0%

Consideration of the occupational types reported by the 

respondents, the educational level and the zip code of the respondent 

show a wide variety of responses. This tends to give credibility to 

the assumption that the randomly selected state government employees 

are acceptably characteristic of employed citizens of the State of 

Tennessee.

No questions regarding gender or age were included in the survey 

nor did review of the pilot survey suggest any specific uses for such 

questions. However, in retrospect, inclusion of questions requesting 

age and gender would have led to a richer set of data for analysis and 

may have provided for more detailed analysis for data that was 

generated by the survey. Should the sample have included retired 

persons, who may have been making choices of Medicare supplemental 

insurance rather than primary coverage based on employer provided 

insurance programs, collection of age may have been especially 

relevant. Collection of age and gender may also have been valuable in 

the conduct of more specific analysis of certain functional 

requirements of programs such as types of coverage or choice of 

physician based on age ranges. For example, young families may have 

different needs for coverage and preventative services than retired 

persons or those approaching retirement. The choice not to include
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age and gender in the collected data may have given the impression of 

more homogeneity of the respondents than is appropriate. The choice 

not to collect age data is somewhat offset by the fact that only 

employed persons were included in the sample.

7.4 Health Care Insurance Questions

Questions three through eleven were all treated as related to 

Health Care Insurance. However, they may be considered as related to 

three categories within this area: 1 - Participation in Health 

Insurance (questions 3 through 6), 2 - Understanding and confidence of 

Health Insurance choice (questions 6 through 9), and 3 - Awareness of 

costs (questions 10 and 11). Questions 3 through 6, related to 

participation, are summarised in Table 7.4.

Table 7.4 - Questions 3, 4, and 5 - Health Insurance Participation

Q u e s tio n
N u m b e r o f  
R e s p o n s e s

N u m b e r o f  
Y e s

R e s p o n s e s

P e rc e n ta g e
o f

Y e s
R e s p o n s e s

3 -  Is H ea lth  C a re  In su ra n ce  p rov ided  
as pa rt o f yo u r e m p lo y m e n t o r 
re tire m e n t ben e fits?

167 166 99 .4%

4 -  If H ea lth  C a re  In su ra n ce  is 
p rov ided  as pa rt o f yo u r e m p lo y m e n t 
o r re tire m e n t be n e fits , a re  you 
e n ro lle d  in th e  p ro g ra m ?

167 156 93 .4%

5 -  A re  you co ve re d  u n d e r a n y  o th e r 
H ea lth  C a re  In su ra n ce  p ro g ra m s  such  
as one  a v a ila b le  to a sp o u se ?

167 37 22 .2%

For questions 7 through 9 the respondents were asked to rate 

their understanding or confidence on a scale of 1 to 10 with a value 

of 1 representing low understanding or confidence and a value of 10 

representing high understanding or confidence. The results to these 

questions are presented in Table 7.5.
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Table 7.5 - Questions 7, 8, 9 - Understanding and Confidence

Q u e s tio n
V a lid

R e s p o n s e s
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

7 -  H o w  w e ll do  you fe e l th a t you 
u n d e rs ta n d  th e  hea lth  ca re  in su ra n ce  
o p tio n s  a v a ila b le  to  you?

167 7.02 2 .22

8 -  H o w  c o n fid e n t do  you fe e l th a t you 
h a ve  m a d e  the  b e s t c h o ice  am o n g  th e se  
o p tio n s  fo r  y o u r b e n e fit?

166 7 .84 1.93

9 -  H ea lth  ca re  in su ra n ce  p ro g ra m s  use 
m a n y  sp e c ia l te rm s  and a b b re v ia tio n s  
such  as “fe e  fo r  s e rv ic e ’’, H M O , and  PPO . 
H o w  w e ll do  you fee l th a t you  u n d e rs ta n d  
such  te rm s ?

167 7 .14 2 .10

Two questions, number 10 and 11, were used to ask respondents to 

identify how accurately they would be able to identify "out of pocket" 

amounts and total amounts spent on health care on their behalf during 

the past year. This was of interest since the actual charge or 

expense on behalf of the individual receiving health care services is 

not obvious to the individual under certain forms of health insurance 

coverage. The answers to these two questions are presented in Table 

7 . 6 .

Table 7.6 - Awareness of Costs

Q u e s tio n
V a lid

R e s p o n s e s
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

10 -  H o w  a c c u ra te ly  w o u ld  you be 
a b le  to  id e n tify  the  “o u t o f p o c k e t” 
a m o u n ts  th a t you pa id fo r hea lth  
ca re  la s t yea r?

166 7 .64 2.32

11 -  H o w  a c c u ra te ly  w o u ld  you be 
a b le  to  id e n tify  th e  to ta l a m o u n ts  
pa id  fo r  yo u r he a lth  ca re  la s t yea r?  
T h is  w o u ld  in c lu d e  the  “ou t o f 
p o c k e t” a m o u n ts  you pa id as w e ll 
as th e  a m o u n ts  pa id  by a hea lth  
in s u ra n c e  o r b e n e fit p rog ram .

166 6 .67 2 .63

Questions numbers 12 through 15 were characterised as questions 

related to the use and value of guides to health insurance selection. 

Questions 12 and 13 asked for an indication of how likely the person
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would be to use a "guide for making health care choices" in a printed 

or computer-based form. Question number 14 asked for rating of the 

value of a computer-based system based on a scale while question 15 

asked the respondent to identify how much he or she would be willing 

to spend per year for the use of such a system. The responses are 

summarised in Tables 7.7 and 7.8.

Table 7.7 - Use and Value Questions

Q u e s tio n
V a lid

R e s p o n s e s
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

12 -  H ow  lik e ly  d o  you th in k  you w ou ld  be to  use 
a p rin ted  fo rm  as a g u id e  fo r  m a k in g  he a lth  ca re  
in s u ra n c e  c h o ice s?

166 7 .20 2.41

13 -  H ow  lik e ly  do  you th in k  you w ou ld  be to  use 
a co m p u te r-b a s e d  sys te m  as a g u id e  fo r  m ak ing  
hea lth  ca re  in s u ra n c e  c h o ice s?

166 6 .36 2.67

14 -  H ow  v a lu a b le  w o u ld  a c o m p u te r-b a s e d  
H ea lth  In su ra n ce  S e le c tio n  typ e  o f sys te m  like ly  
be to  you?

166 6 .07 2 .68

The pattern of response to question number 15 was quite 

different than to most other questions. This question asked how much 

a person would be willing to spend, on an annual basis, for use of a 

Health Insurance Selection system. This question had the lowest 

response rate of any item on the survey questionnaire. During the 

processing of responses to this item, care was taken to insure that 

responses of "0" were truly entered into the analysis database as a 

value of 0 and that a null value, indicating no response to the 

question was made. In other words, a difference was identified 

between a response of 0 and no response to the item. Of the 167 valid 

survey responses considered in the overall study, only 121 valid 

responses to this item were present. This indicates a response rate 

of 74.3 of the valid survey responses. Of the actual responses, 103 

responses indicated no willingness to pay for such a service or an 

amount of $0.00. Of the eighteen responses who indicated a 

willingness to pay an amount greater than $0.00, the average value
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indicated was $37.61 with a standard deviation of $46.69. When all 

respondents who actually indicated a value were considered, the 

average was $5.60 with a standard deviation of $22.12. These values 

are summarised in Table 7.8. Table 7.9 lists the values indicated for 

all non-zero responses.
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Table 7.8 - Summary of Responses to Question 15 - 

Amount Willing to Spend

A ll A c tu a l R e s p o n s e s

C o u n t 121

A ve ra g e $ 5 .60

S ta n d a rd  D e v ia tion $22 .12

A ll R e s p o n s e s  G re a te r  th a n  $0 .0 0

C o u n t 18

A v e ra g e $37.61

S ta n d a rd  D e v ia tion $ 4 6 .6 9

Table 7.9 - Annual Amount Willing to Spend for Non-Zero Responses

A m o u n t N u m b e r o f  
W illin g  to  R e s p o n s e s

S pen d

$12 1

$20 4

$25 2

$30 1

$45 1

$50 1

$60 1

$100 1

$200 1

7.5 Computer and Internet Use Questions

The final version of the survey questionnaire used questions 

related to the Internet as a basis of evaluating both Internet and 

computer use. For this study there was no objective to differentiate 

between computer users and Internet users. Three questions, numbers 

16 through 18, asked estimation of how many hours per week the 

Internet was used, either at work or at home, and an estimate of the
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percentage of the respondent's friends who used the Internet on a 

regular basis. Analysis of these responses also indicated that 143 of 

the 167 respondents, or 86%, reported using the Internet either at 

work or at home.

Table 7.10 - General Internet Use Questions (16 through 18)

G e n e ra l In te rn e t U se  Q u e s tio n s C o u n t

M ean  
R e s p o n s e  
(in  h o u rs )

S ta n d a rd  
D e v ia tio n  
(in  h o u rs )

16 -  A p p ro x im a te ly  h ow  m a n y  hou rs  
pe r w e e k  do vou use  th e  In te rn e t a t 
w o rk?

164 5.12 6 .99

17 -  A p p ro x im a te ly  h o w  m a n y  hou rs  
pe r w e e k  do vou  use  th e  In te rn e t a t 
hom e?

161 4 .23 5.99

18 -  A p p ro x im a te ly  w h a t p e rce n ta g e  
o f y o u r fr ie n d s  use  co m p u te rs  o r the  
In te rn e t e ith e r a t w o rk  o r a t ho m e ?

151 70.31 25 .64

Questions 19 through 25 presented seven potential uses of the 

Internet and asked if the respondent had used the Internet for such a 

purpose. A composite scale had been developed as a sum of the number 

of such uses confirmed by the respondent. The Yes responses to 

Questions 19 through 25, indicating specific Internet uses and the 

calculated composite scale, are shown in Table 7.11. The composite 

scale values shown were calculated by determining the total number of 

Internet uses reported by the 167 respondents. The percentage factor 

reported was calculated as the number of actual Internet uses divided 

by the maximum possible number of Internet uses that could have been 

reported (the product of the 167 respondents and the 7 potential uses 

per respondent). The last row of Table 7.11 shows 143 respondents, or 

80%, report use of the Internet for at least one of the specific 

purposes listed. This is consistent with the 86% of respondents who 

reported use of the Internet at work or at home in response to 

questions 16 and 17.
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Table 7.11 - Specific Internet Use Questions (19 - 25)

H a v e  Y o u  U sed  th e  In te rn e t to : C o u n t

N u m b e r o f 
Y e s

R e s p o n s e s

P e rc e n ta g e  
o f Y e s  

R e s p o n s e s

19 -  B uy  B ooks 167 60 36%

20 -  B u y  c lo th e s 167 61 37%

21 -  M ake  tra ve l p lans 167 111 66%

22 -  P ay  b ills  o n lin e 167 35 21%

23 -  M a n a g e  y o u r in ve s tm e n ts 167 41 25%

24 -  P lan  y o u r in su ra n ce  c o v e ra g e 167 11 7%

25 -  S u b m it yo u r fe d e ra l in c o m e  tax 167 42 25%

C o m p o s ite  Index  o f In te rn e t U se * 167 361 31%

A t le a s t o n e  use  rep o rte d 167 143 80%

* See text for discussion.

7.6 Comparative Analysis - Health Care Insurance Questions

In the previous section of data analysis, attention was directed 

to the comparison of the concept-pair questions addressed in the 

"Questions About Some of Your Attitudes", questions number 26 through 

44. This section of the analysis addressed attention to the 

relationship demonstrated between the questions identified as 

construct oriented question pairs and identified a positive 

correlation between all questions identified as construct-pair 

question sets. The objective of this preliminary analysis was to 

confirm the credibility of the proposed construct-pair sets used in 

the development of these survey questions. The focus on the analysis 

now turns to investigation of relationships among the set of questions 

identified in an earlier section of the survey identified as "Health 

Care Insurance Questions."

7.6.1 Questions 3 Through 6

Questions 3 through 6 were included in the survey to give 

indication of the respondents' understanding of their health care 

coverage. Very homogenous answers were expected since all respondents 

were State of Tennessee employees. As such employees they all should
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have the same type and number of health insurance options available 

even though the provider of the insurance and health coverage may vary 

based on their geographic location within Tennessee. All 167 

respondents indicated "Yes" in response to Question 3 indicating that 

their employer did provide Health Care Insurance as part of their 

employment or retirement benefits. This was the expected response as 

State of Tennessee employees are provided with such insurance 

coverage. Question 4, asking if the respondent was enrolled in the 

program provided by the employer, indicated that 11 of the 167 or 7% 

of the respondents did not participate in the employer provided 

insurance program. Question 5, asking if the person was covered under 

any other Health Care Insurance program, indicated that 37 respondents 

or 22% were covered under other Health Insurance Programs. Ten of the 

respondents or 6%, reported only having coverage under some other 

insurance program. A likely reason for only having coverage under 

some other program is an election to only participate in a program 

available through a spouse or some other family member. Only one 

respondent indicated neither form of coverage. However, this 

respondent did indicate in the comments of the survey that he was 

retired from the federal government with health insurance benefits 

provided at that level. Therefore, all respondents may be considered 

to have some form of health insurance coverage although not all 

participate in a program offered by the employer.

The use of health insurance options other than coverage provided 

by the employer may contribute to the number of health insurance 

options other than 3 as provided to state government employees.

7.6.2 Health Insurance Questions - Questions 7 Through 14

Evaluation of questions 7 through 14, also identified on the 

survey as "Health Insurance Questions", was initiated by examination 

of the correlation coefficients for these responses as shown in 

Appendix XVIII - Correlation Coefficients for Selected Health
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Insurance Questions (Questions 7 through 14). These correlation 

factors are also reported in Table 7.12 where each pair-wise factor 

has been sorted in descending value. Therefore, the higher value 

correlation factors are reported first in the table. Those question 

pairs having correlation coefficient greater than .50 were considered 

to be of special note.

Table 7.12 - Correlation Coefficients for Health Insurance Question 
Pairs - Sorted in Descending Order

T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n  

C o e ffic ie n t * C o m m e n ts

1 13 - U se  c o m p u te r-b a s e d  g u id e  /
14 - V a lu e  o f S ys tem

0.86

T h o s e  m o s t lik e ly  to  use  the  
sys te m  had a h ig h e r 
pe rce p tio n  o f va lu e  o f the  
sys tem .

2 7 - In su ra n ce  U n d e rs ta n d in g  / 
9 - U n d e rs ta n d in g  o f T e rm s

0 .66

B oth  q u e s tio n s  are  
m e a su re s  o f u n d e rs ta n d in g . 
H igh c o rre la tio n  w as to  be 
exp e c te d .

3 8 - C o n fid e n c e  in C h o ic e  /
9 - U n d e rs ta n d in g  o f T e rm s

0.65

H ig h e r u n d e rs ta n d in g  and 
c o n fid e n c e  in c h o ice  had a 
h igh  c o rre la tio n .

4 7 - In su rance  U n d e rs ta n d in g  /
8 - C o n fid e n c e  in ch o ice

0.64

H ig h e r u n d e rs ta n d in g  and 
c o n fid e n c e  in c h o ic e  had a 
h igh  c o rre la tio n . C lo s e ly  
a sso c ia te d  w ith  Q u e s tio n s  8 
/ 9.

5 8 - C o n fid e n ce  In C h o ic e  /
10 - A c c u ra c y  o f O u t o f P o cke t

0 .62

C o n fid e n ce  in c h o ice  
s h o w e d  co rre la tio n  w ith  
id e n tifica tio n  o f O u t o f 
P o cke t expenses .

6 10 - A c c u ra c y  o f O u t o f P o cke t /
11 - A c c u ra c y  o f T o ta l A m o u n ts

0 .60

H igh  co rre la tio n  fo r 
id e n tifica tio n  o f tw o  typ e s  o f 
p a ym e n ts  se e m e d  like ly.

7 9 - U n d e rs ta n d in g  o f T e rm s  /
10 - A c c u ra c y  o f O u t o f P o cke t

0 .58

H ig h e r leve ls  o f 
u n d e rs ta n d in g  sh ow ed  
co rre la tio n  w ith  e s tim a te  o f 
id e n tifica tio n  o f O u t o f 
P o cke t e xp e n se s .

8 8 - C o n fid e n ce  in C h o ic e  /
11 - A c c u ra c y  o f T o ta l A m o u n ts

0 .55

C o n fid e n c e  in ch o ice  
sh ow ed  c o rre la tio n  w ith  
id e n tifica tio n  o f T o ta l 
A m o u n ts . C lo s e ly  
a s so c ia te d  w ith  Q u e s tio n s  8 
/1 0 .

9 12 - U se  p rin ted  g u id e  /
13 - U se  co m p u te r-b a s e d  gu id e 0 .52

L ike lih o o d  o f us ing  a gu ide , 
w h e th e r p rin ted  o r co m p u te r- 
based  sh ow ed  so m e
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T a b le
Ite m

N u m b e r Q u e s t io n  P a ir
C o r re la t io n  

C o e f f ic ie n t  * C o m m e n ts

co rre la tio n .

10 7 - In su ra n ce  U n d e rs ta n d in g  / 
10 - A c c u ra c y  o f O u t o f P o cke t 0 .50

11 9 - U n d e rs ta n d in g  o f T e rm s  /
11 - A c c u ra c y  o f T o ta l A m o u n ts 0.47

12 12 - U se  p rin ted  g u id e  / 
14 - V a lu e  o f sys te m 0.46

13 7 - In su ra n ce  U n d e rs ta n d in g  / 
12 - U se  p rin te r gu ide 0.41

14 7 - In su ra n ce  U n d e rs ta n d in g  /
11 - A c c u ra c y  o f T o ta l A m o u n ts 0.40

15 8 - C o n fid e n c e  in C h o ic e  / 
12 - U se  p rin te r g u ide 0.33

16 9 - U n d e rs ta n d in g  o f T e rm s  / 
12 - U se  p r in te r g u ide 0.33

17 10 - A c c u ra c y  o f O u t o f P o cke t / 
12 - U se  p r in te r g u ide 0.33

18 11 - A c c u ra c y  o f T o ta l A m o u n ts  /
12 - U se  p rin te r gu ide 0.21

18 10 - A c c u ra c y  o f O u t o f P o cke t / 
13 - U se  co m p u te r-b a s e d  gu id e 0.20

20 7 - In su ra n ce  U n d e rs ta n d in g  / 
13 - U se  c o m p u te r-b a s e d  gu id e 0 .17

21 10 - A c c u ra c y  o f O u t o f P o cke t / 
14 - V a lu e  o f sys tem 0.14

22 8 - C o n fid e n c e  in C h o ic e  /
13 - U se  c o m p u te r-b a s e d  gu id e 0 .12

23 9 - U n d e rs ta n d in g  o f T e rm s  /
13 - U se  c o m p u te r-b a s e d  gu id e 0 .12

24 7 - In su ra n ce  U n d e rs ta n d in g  / 
14 - V a lu e  o f sys te m 0.07

25 8 - C o n fid e n c e  in C h o ic e  / 
14 - V a lu e  o f sys te m 0.06

26 9 - U n d e rs ta n d in g  o f T e rm s  / 
14 - V a lu e  o f sys tem 0.06

27 11 - A c c u ra c y  o f T o ta l A m o u n ts  / 
14 - V a lu e  o f sys tem 0.03

28 11 - A c c u ra c y  o f T o ta l A m o u n ts  / 
13 - U se  c o m p u te r-b a s e d  g u id e 0.02

* Sorted by descending value of the correlation coefficient.
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Table 48 includes brief comments for those question pairs with 

correlation coefficients greater that .50. Evaluation of these 

question pairs, based on the comments in Table 7.12 leads to the 

following conclusions:

1. Use of computer-based system and the perception of value.

The highest correlation reported in Table 7.12 is between 

Question 13, related to use of a computer-based system and 

Question 14, related to perception of value. This seems 

rather apparent. The likelihood of using such a system will 

be closely related to the perception of value that the system 

will offer.

2. Understanding questions. The two questions related to 

understanding of Health Care Insurance: question number 7, 

related to general understanding, and question number 8, 

about understanding of related terms show a correlation 

coefficient of .66.

3. Confidence in Choice and Understanding Questions. The

correlation coefficients of .65 and .64 associated with 

Question 8, related to Confidence of Choice of the health 

insurance option, and the two questions related to health 

insurance understanding suggest that understanding of the 

options is closely associated with the willingness to use a 

computer-based system. This almost equal correlation 

coefficient for these two question pair comparisons may 

suggest the relevance of an explanatory role for such a PDSS.

4. Confidence, Understanding, and Accuracy of Amounts 

Questions. Table item numbers 5 through 8 show correlation 

coefficients with values between .62 and .55. The value of 

.60 for table item number 6 merely seems to comment on the 

association between responses regarding ability to identify

Requirements for a Personal Decision Support System
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out of pocket costs and total costs. Of perhaps greater 

interest is the fact that table items 5, 7, and 8 have 

correlation coefficients within such a small range. This 

suggests associations between issues of confidence of choice, 

understanding, and accuracy of estimate responses.

5. Use of Guides Questions. Table item number 9 shows a 

correlation coefficient of .52 between the questions 

regarding use of a printed guide and a computer-based guide. 

Little inference seems appropriate here except to observe 

that it is a bit surprising that this value is not somewhat 

higher.

7.6.3 Attitude Questions

7.6.3.1 Preliminary Analysis of Attitude Questions

The attitude question responses, questions 27 through 44, are 

summarised in Table 7.13 with the number of responses to the question, 

the mean value for the response, and the standard deviation of the 

response value. As with certain previous questions, respondents were 

requested to respond on a scale of 1 to 10 indicating the strength of 

their agreement with the statement. These questions are presented in 

Table 7.13 and are organised by Construct-Pair based on the construct 

with which they are associated as identified in Appendix XIV - 

Classification of Selected Questions - Final Survey Instrument. 

Correlation coefficients for the relationship between the questions in 

a Construct - Pair are also shown in Table 7.13. Correlation 

coefficients for all attitude questions are presented in Appendix XVII 

- Correlation Coefficients for Attitude Questions (Questions 26 

through 44).

All correlation coefficients are positive values showing a 

positive correlation between the two questions in each Construct-Pair. 

However, the value of the coefficient does vary from a low of .3936
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for Voluntariness to .7745 for Reliability. It may be that in some 

cases the two questions were perceived as measuring somewhat different 

aspects of the construct under consideration. For example, even 

though question 27 and question 33 were associated with the construct 

of Voluntariness, they may have been interpreted to have a different 

emphasis. Question 33 makes mention of the expectations of others, 

such as a spouse or boss. However, question 27 may have been 

evaluated based on a perception of the system itself or personal 

requirements or expectations. Given the consistent, pervasive 

positive correlation for all construct pairs, they are all taken to be 

appropriate for measurement of the construct under consideration.

The constructs are sorted in descending order by the average 

value of the mean response values for each of the two questions in 

each construct-pair in Table 7.14. This reports Trialability at the 

top of the sorted list with Image placed in the last place. This 

placing of Image at the last place is compatible with the written 

comments submitted by several respondents questioning the relevance of 

Image to this decision process.

The evaluation of these "attitude questions" in relationship to 

reported likelihood to use either a printed guide or computer-based 

PDDS system are reported in Appendices XIX through XXIV. Appendix XIX 

- Correlation Coefficients - Question 12 and Attitude Constructs and 

Appendix XX - Correlation Coefficients - Question 13 and Attitude 

Constructs reports the correlation coefficients based on either 

Question 12, related to the use of a printed guide, or Question 13, 

related to the use of a computer-based guide. This data is sorted by 

correlation coefficients in Appendix XXI - Correlation Coefficients - 

Questions 12 and All Attitude Constructs - Sorted in Descending 

Sequence and Appendix XXII - Correlation Coefficients - Question 13 

and All Attitude Constructs - Sorted in Descending Sequence to aid in 

the identification of the highest correlations.
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More focused analysis of these attitude questions in 

relationship to Question 12, asking about likely use of a computer- 

based guide to making health care insurance choices. Appendix XXIII - 

Correlation Coefficients - Question 13 Only and Attitude Constructs - 

Sorted in Descending Sequence reports on correlations between Question 

13 and specific attitude constructs. Appendix XXIV Correlation 

Coefficients - Question 13 and Constructs Including Extended 

Constructs presents a more comprehensive correlation coefficient 

matrix showing correlations among Question 13 and the attitude 

constructs. The correlation coefficients for the attitude questions 

only, without use of Question 12 or Question 13 are reported in 

Appendix XXV- Correlation Coefficients - Constructs without Question 

13 .
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Table 7.13 - Questions about Attitudes - Questions 26 through 44

Q u e s tio n s  a b o u t a tt itu d e s C o u n t
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

C o n s tru c t: V o lu n ta rin e s s

27 - A lth o u g h  it m ig h t be  he lp fu l, us ing  a H ea lth  
Insu ra n ce  S e le c tio n  sys te m  is c e rta in ly  no t 
re q u ire d  fo r  m e.

166 7.14 2 .70

33 - N o one  o f g re a t in flu e nce , such  as m y  
b o ss  o r m y  spo u se , e x p e c ts  m e  to  use  a 
H ea lth  In su ra n ce  S e le c tio n  sys tem .

166 6 .96 2.88

C o rre la tio n  C o e ffic ie n t .3936

C o n s tru c t: R e la tive  A d v a n ta g e

31 - U s ing  a H ea lth  In su ra n ce  S e le c tio n  
sys te m  w ou ld  im p ro ve  the  q u a lity  o f m y  
financ ia l and in su ra n ce  de c is io n s .

165 4 .60 2.25

36 - U s ing  a H ea lth  In su ra n ce  S e le c tio n  
sys te m  w o u ld  m a ke  it e a s ie r to  m a ke  m y  
financ ia l and  in su ra n ce  dec is io n s .

166 5 .08 2.52

C o rre la tio n  C o e ffic ie n t .6269

C o n s tru c t: C o m p a tib ility

34 - U s ing  a H ea lth  In su ra n ce  S e le c tio n  
sys te m  w o u ld  be c o m p a tib le  w ith  o th e r a sp e c ts  
o f m y  fin a n c ia l and  in su ra n ce  p lann ing .

164 4 .92 2.54

41 - I th in k  th a t us ing  a H ea lth  In su ra n ce  
S e le c tio n  sy s te m  w ou ld  fit w e ll w ith  th e  w a y  I 
like  to  w o rk  and m a ke  dec is io n s .

164 5 .32 2 .56

C o rre la tio n  C o e ffic ie n t .6830

C o n s tru c t: Im age

26 - U s ing  a c o m p u te r sys te m  to  he lp  m a ke  
p e rsona l fin a n c ia l o r in s u ra n c e  d e c is io n s  is a 
s ta tus  sym bo l am o n g  the  p e o p le  th a t l know .

165 3 .85 2 .10

32 - P e o p le  I k n o w  w h o  use  c o m p u te r sys te m s  
o r the  In te rn e t fo r  p e rsona l fin a n c ia l d e c is io n s  
g e n e ra lly  ha ve  m ore  p re s tig e  than  th o s e  w ho  
do not.

165 3.56 2 .23

C o rre la tio n  C o e ffic ie n t .4905

C o n s tru c t: E ase  o f U se

28 - O ve ra ll, I b e lie ve  th a t a H ea lth  Insu ra n ce  
S e le c tio n  sys te m  w ou ld  be e a sy  fo r  m e  to  use.

165 6 .64 2 .57

38 - I b e lie ve  th a t I ha ve  eno u g h  c o m p u te r 
e x p e rie n c e  to  use  a H ea lth  In su ra n ce  S e le c tio n  
sys tem .

166 7.84 2.52

C o rre la tio n  C o e ffic ie n t .4594

C o n s tru c t: V is ib ility

29 - A m o n g  th e  p e o p le  th a t I know , m a n y  use  a 
c o m p u te r sys te m  o r the  In te rn e t to  a s s is t w ith

166 4 .60 2.31
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Q u e s tio n s  a b o u t a tt itu d e s C o u n t
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

fin a n c ia l o r in s u ra n c e  d e c is io n s .

44 - C o m p u te r s y s te m s  o r In te rn e t s y s te m s  fo r 
m a k in g  p e rsona l fin a n c ia l d e c is io n s  a re  v e ry  
v is ib le , o r w e ll know n , a m o n g  p e o p le  th a t 1 
know .

163 5.63 2.50

C o rre la tio n  C o e ffic ie n t .4841

C o n s tru c t: T ria la b ility

37 - B e fo re  d e c id in g  w h e th e r to  use  a H ea lth  
In su ra n ce  S e le c tio n  sys te m , 1 w o u ld  like  to  be 
ab le  to  p e rs o n a lly  try  it o u t p rope rly .

165 7.68 2.67

43 - 1 w o u ld  e x p e c t to  be a b le  to  use  a H ea lth  
In su ra n ce  S e le c tio n  sys te m , on  a tr ia l basis , 
long  e n o u g h  to  see  w h a t it cou ld  do.

164 4 .38 2.16

C o rre la tio n  C o e ffic ie n t .4046

C o n s tru c t: S a fe ty

30 -1 am  c o n c e rn e d  th a t a H ea lth  In su ra n ce  
S e le c tio n  sys te m  m a y  p ro v id e  a d v ice  th a t is 
f in a n c ia lly  u n w ise  fo r  m e.

166 4 .80 2.24

42 - 1 th in k  th a t a H e a lth  In su ra n ce  S e le c tio n  
sys te m  m a y  m a ke  s u g g e s tio n s  th a t w ill cause  
m e  fin a n c ia l loss.

160 4 .20 2.16

C o rre la tio n  C o e ffic ie n t .5066

C o n s tru c t: R e lia b ility

39 - 1 b e lie ve  th a t a c o m p u te r-b a s e d  H ea lth  
In su ra n ce  S e le c tio n  sy s te m  w ill p ro v id e  
co n s is te n t re c o m m e n d a tio n s  if 1 e le c t to  use  it 
m o re  than  one  tim e .

162 6 .28 2 .44

40 - 1 w o u ld  tru s t th e  s u g g e s tio n s  p rov ided  by  a 
H ea lth  In su ra n ce  S e le c tio n  sys te m  as be ing  in 
m y  b e s t in te rest.

163 5.53 2.34

C o rre la tio n  C o e ffic ie n t .7745

C o n s tru c t: A c c e p ta b ility

N O T E : N o q u e s tio n s  fo r  th is  c o n s tru c t

C o n s tru c t: U sab le

35 - 1 b e lie ve  th a t 1 u n d e rs ta n d  e n o u g h  a b o u t 
m y  hea lth  ca re  fin a n c in g  o r in s u ra n c e  o p tio n s  
to use  a H ea lth  In s u ra n c e  S e le c tio n  sys te m  
and u n d e rs ta n d  the  resu lts .

165 6.83 2.41

NO TE: A lso cons ide r the questions fo r the 
Ease o f Use construct questions p resen ted  
below.

C o rre la tio n  C o e ffic ie n t w ith  E ase  o f Use 
Q ues tion :

28 - O ve ra ll, 1 b e lie ve  th a t a H ea lth  In su ra n ce  
S e le c tio n  sys te m  w ou ld  be e a s y  fo r  m e  to  use.

.4174

C o rre la tio n  C o e ffic ie n t w ith  E ase  o f U se
.5172
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Q u e s tio n s  a b o u t a tt itu d e s C o u n t
M ean

R e s p o n s e
S ta n d a rd
D e v ia tio n

Q uestion :

38 -1 b e lie ve  th a t 1 have  eno u g h  c o m p u te r 
e x p e rie n c e  to  use  a H ea lth  In su ra n ce  S e le c tio n  
sys tem .

Table 7.14 -
Constructs Sorted by Average Mean Value (Descending sequence)

C o n s tru c t Q u e s tio n  1 Q u e s tio n  2
A v e ra g e  

M e a n  V a lu e  *

T ria la b ility 7 .68 7 .38 7 .53

E ase  o f U se 6 .64 7 .84 7 .24

V o lu n ta rin e s s 7 .14 6 .96 7 .05

U sab le 6 .83 6 .83

R e lia b ility 6 .28 5 .53 5.91

C o m p a tib ility 4 .92 5.32 5.12

V is ib ility 4 .60 5.63 5.12

R e la tive  A d v a n ta g e 4 .60 5.08 4 .84

S a fe ty 4 .80 4 .20 4 .50

Im age 3.85 3.56 3.71

* Average Mean Value is calculated as the average of the mean 
responses of the Construct-Pair questions.

7.6.3.2 Regression Analysis of Attitude Questions

In previous sections of this study, attention was devoted to the 

description of the development of the primary survey instrument used, 

administration of the survey, and general analysis of a number of the 

questions from the survey. In this section techniques of multiple 

regression analysis are used to evaluate the responses to certain of 

the survey questions. The objective of this regression analysis is to 

determine a limited number of variables as having the most 

relationship with use of the type of Personal Decision Support System 

under consideration

The analysis conducted here was not based on a single, 

quantitative, theoretical model but the variables considered in the
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regression analysis were developed from previous published work. The 

independent variables used in this analysis were based on the models 

and theory suggested by Rogers' work on Diffusion of Innovation, 

(Rogers 1995, p. 212-244) discussed in section 3.4.3 of this study, 

and the four Carson-Cramp-Morgan-Roudsari Prerequisite Criteria, 

(Carson, Cramp et al. 1998, p. 80-88) discussed in section 6.1.6 of 

this study). Responses to Question 13 - "How likely do you think you 

would be to use a computer-based system as a guide to making health 

care insurance choices?" were used as values for the dependent 

variable for this analysis. The empirical data provided by the survey 

was used to evaluate nine independent variables in the initial 

regression model. Table 7.15 - Variables Used in Regression Equations 

identified these initial independent variables that represent the 

constructs of interest. Values for these variables were derived as an 

average or arithmetic mean of answers to questions associated with the 

constructs listed. For each construct treated as an independent 

variable, two questions were associated with the specific construct. 

Evaluation of the empirical data was conducted to develop a modified 

regression model representing a smaller, more parsimonious set of 

dependent variables.
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Table 7.15 - Variables Used in Regression Equations

Dependent
Variable

Variable or Construct 
Represented

Associated
Questions

Qn Question 13 Response 13

Independent
Variables

Variable or Construct 
Represented

A Relative Advantage Construct 31, 36

C Compatibility Construct 34, 41

R Reliability Construct 39, 40

U Usability Construct 28, 32

T Trialability Construct 37, 43

V Visibility Construct 29, 44

M Image Construct 26, 32

0 Voluntariness Construct 27, 33

s Safety Construct 30, 42

The application of regression techniques to this initial set of 

variables was based on a sequence of activities identified by Ott (Ott 

1988, pp. 541 - 580). These techniques were applied in three primary 

phases presented by Ott:

1. Selection of the Variables

2. Model Formulation

3. Checking Model Assumptions with Residual Analysis

Statistical tests for this analysis were applied with Microsoft Excel 

2000 spreadsheet software and the SPSS for Windows Student Version, 

Release 11.0.0 statistical analysis software.

7.6.3.2.1 Selection of the Variables

A preliminary first-order, multiple regression model was 

prepared using the nine variables listed in Table 7.15. This 

preliminary model was developed as a linear model using conventional 

techniques to minimize the Sum of the Squares of Error (SSE) for the
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regression line using the Microsoft Excel product. Equation 7.1 

represents the regression equation developed for this initial process.

Equation 7.1 - Initial Nine-Construct Regression Model

Q  =. 17 + M A  + .20 C + .03 R + 21U + .107’ + .01F + .08 M  + .040 - .05S

Note: Variables are defined in Table 7.15 - Variables

used in Regression Equations

The results of this initial regression analysis are summarized 

in Appendix XXVI - Nine-Construct Regression Model Summary, ANOVA, and 

Coefficients. Evaluation of this output was made with consideration 

of the F test for the overall model and t tests for the individual 

variables using the guidelines presented by Anderson, et al.

(Anderson, Sweeney et al. 2003, p. 661) . The r2 value, or Coefficient 

of Determination, representing the proportion of variation in the 

dependent variable explained by the model, was .494. Evaluation of 

the data presented in Appendix XXVI - Nine-Construct Regression Model 

Summary, ANOVA, and Coefficients focused on consideration of the F 

test and t tests as suggested by Anderson, et al.

1 - The F test is used to determine whether a significant 
relationship exists between the dependent variable and the 
set of all the independent variables; we will refer to the 
F test as the test for overall significance.

2 - If the F test shows an overall significance, the t 
test is used to determine whether each of the individual 
independent variables is significant. A separate t test 
is conducted for each of the independent variables in the 
model; we refer to each of the t tests as a test for 
individual significance (Anderson, Sweeney et al. 2003,
p. 661) .

The F value, taken from Appendix XXVI - Nine-Construct 

Regression Model Summary, ANOVA, and Coefficients, with a value of 

17.00 and a significance of .0000 (as calculated to four decimal 

places) suggests rejection of the null hypothesis for the overall 

model and indicates that overall significance is present for the set 

of all variables. Examination of the levels of significance of the t 

tests suggests that only independent variables of Relative Advantage,
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Usability, and Compatibility, with significance for these three t 

tests reported as .00, .01, and .08 respectively appear to be

significant in relationship to the dependent variable. The null 

hypothesis for these tests represents the case where the regression 

coefficient for the specific variable is equal to zero.

Further analysis of appropriate variables to include in a 

regression model was conducted with use of the stepwise procedure with 

the results summarized in Appendix XXVIII - Addition of Variables by 

Stepwise Regression. The results were confirmed by application of the 

backward elimination procedure as summarized in Appendix XXIX - 

Removal of Variables by Backward Elimination

The stepwise procedure begins with a regression model of 

y  = A> + £ and iteratively adds candidate variables, based on the F 

test value for the remaining candidate variables, until the stopping 

criteria is satisfied. In each case values of .05 for entry into the 

model and .10 for removal from the model were used. The backward 

elimination process begins with a regression equation with all 

candidate variables, such as that given as Equation 1 above, and 

identifies one variable at a time for potential removal from the 

model. The procedure continues an iterative process of evaluation of 

possible variable removal until the criteria for removal, .10 in this 

example, is satisfied. For each iteration of the procedure, the 

variable with the smallest F value is identified for removal from the 

model.

Both the Stepwise procedure and the Backward Elimination 

procedure identified the same three variables for inclusion in the 

revised model. The three independent variables suggested for 

inclusion in the multiple linear regression model are the Relative 

Advantage Construct (A), the Usability Construct (U) and the 

Compatibility Construct (C) variables.
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Inclusion of these three variables with the Stepwise procedure 

suggests a regression model as shown as Equation 2 - Three-Construct 

Regression Model. Comparison with the initial regression model, with 

the nine constructs treated as independent variables, indicates the 

same three variables for inclusion as suggested by the Stepwise and 

Backward Elimination procedures. Some difference in values, based on 

rounding, between Microsoft Excel and SPSS software was noted but the 

conclusions indicated by each software product were compatible. The 

r2 value is reported as .483 indicating that approximately 48% of the 

variation in the responses to Question 13 is explained by regression 

equation 7.2 - Three-Construct Regression Model. Calculation of 

values for the intercept and the coefficients used in the model is 

reported in Appendix XXVII - Three-Construct Regression Model Summary, 

ANOVA, and Coefficients.

Equation 7.2 - Three-Construct Regression Model

Qn =.71 + .44 A + .32U + .26C

The p-values associated with the t test values for significance 

of .00 for Relative Advantage, .01 for Usability, and .00 for 

Compatibility suggest that for each variable the H0 hypothesis, that 

the value of the coefficient is zero, may be rejected at either .05 or 

.10 levels of confidence.

7.6.3.2.2 Fitting the Regression Model

An examination of the scatter diagram of residual values and the 

standardized residual values, as shown in Appendix XXXI - Scatter 

Diagrams of Residuals, did not show any apparent pattern suggesting 

use of higher-order, non-linear regression models. Therefore, all 

subsequent analysis was conducted using the three-construct linear 

multiple regression model, based on the least squares line fitting 

technique, and given as Equation 7.2 - Three-Construct Regression 

Model above.
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7.6.3.2.3 Model Assumptions for the Multiple Regression Model

The following assumptions about the error term E in the 

multiple regression model, paralleling the assumptions for a linear 

regression model, are commonly addressed in the statistical literature 

and in this case are taken from Anderson, et al. (Anderson, Sweeney et 

al. 2003, p. 660):

1. The error £ is a random variable with mean or 
expected value of zero; i.e. E (£ ) = 0.

2. The variance of £ is the same for all values of the
independent variables xlt x2, . . . xp.

3. The values of £ are independent.

4. The error £ is a normally distributed random 
variable reflecting the deviation between the y 
value and the expected value of y (Anderson, Sweeney 
and Williams, 2003, p. 660).

7.6.3.2.3.1 Assumption 1 - Expected Value of 0.

The residual values, as shown graphically in Appendix XXXI - 

Scatter Diagrams of Residuals, were evaluated for an expected value of 

0, H0: mean =0. In Appendix XXX - Test of Equal Variance Assumption, 

the p-value of 1, for a two-tailed test z test was determined as 1. 

Thus the null hypothesis, that the expected value of the variance is 

zero, cannot be rejected. Therefore, no evidence is presented to 

reject the assumption of a mean value of zero.

7.6.3.2.3.2 Assumption 2 - Equal Variance

The assumption of equal variance, that the variance of £ is the 

same for all values of the independent variables, was evaluated by 

visual examination of a scatter plot of residuals as shown in Appendix 

XXXI - Scatter Diagrams of Residuals. Neither the scatter diagram of 

residual values, nor the scatter diagram of standardized residual 

value, suggest a violation of this assumption of equal variance of the 

independent variables.

7.6.3.2.3.3 Assumption 3 - Independent Values
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The assumption of independent values for the independent 

variables was evaluated by examination of the Correlation Coefficient 

Matrix and VIF values as shown in Appendix XXXII - Independence of 

Variables - Analysis of Multicollinearity. Examination of the 

correlation coefficient values does indicate a rather high level of 

correlation between Relative Advantage and Compatibility with a value 

of .76. Further evaluation was conducted with determination of the 

Variance Inflation Factors (VIF) suggested by Kvanli (Kvanli, Pavur et 

al. 2000, p. 706) and Neter (Neter, Wasserman et al. 1988, pp. 391 - 

393). The calculations were performed using the formula presented by 

Kvanli:

Equation 7.3 - Variable Inflation Factors Equation

VIF]
1

1 ~ R J

where: R 2, = coefficient of determination obtained by regressing 

Xj on the remaining independent variables

The criteria presented by both Kvanli and Neter, that if any of 

the VIF values are greater than 10 a severe problem with 

multicollinearity is suggested, was used. Given that the largest VIFj 

value was 2.59, for the construct of Compatibility, the conclusion was 

made that problems of severe multicollinearity do not appear to be 

present in this model and do not require further investigation.

7.6.3.2.3.4 Assumption 4 - Normally Distributed Random Variable

The assumption of a normally distributed random variable was 

performed by visual examination of a scatter plot of standardized 

residuals as shown in Appendix XXXI - Scatter Diagrams of Residuals. 

Since all standardized residual values are within plus or minus three 

standard deviations, and most are within plus or minus two standard
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deviations, no evidence is identified for rejection of this 

assumption.

7.6.3.2.4 Conclusions of Regression Analysis

The multiple regression analysis considered in this section 

suggests three primary conclusions:

1. Three Construct Model. Three independent variables should 

be included in the regression equation:

A. Relative Advantage

B. Usability

C. Compatibility

2. Portion of Variability Explained. The three-construct 

model only has a Coefficient of Determination, r2, of 

.483. Since only approximately 48% of the variation in 

the model is explained by the independent variables, the 

model should be applied with care.

3. Test of Assumptions. The fundamental assumptions of an 

expected value of 0 for £ , equal variance of £ , 

independence of values of £ , and random distribution of £ 

that are associated with the use of the multiple 

regression model were satisfied.

7.7 Functional Attributes

The relevant functional attributes were evaluated in a more 

qualitative manner. This evaluation was based on the nature of the 

particular problem domain for the type of system under consideration, 

the selection of a health finance or insurance program. This included 

examination of the few examples of PDSS's that could be identified on 

the World Wide Web of the Internet. This led to consideration of the 

attributes as shown in Appendix XXXIV - Sample PDSS Feature Comparison 

Matrix.

233



Requirements for a Personal Decision Support System 

Identification of functional requirements and comparison of 

sample existing PDSS's for health insurance selection presented a 

difficulty in that so few examples could be identified on the World 

Wide Web. Examination of all Blue Cross / Blue Shield web sites and 

use of nine different web search tools identified fewer than five 

sites that were considered to represent a decision support system of 

the nature considered by this study. Development of the features 

matrix shown in Appendix XXXIV - Sample PDSS Feature Comparison Matrix 

was based on review of the following tools and sites:

1. Weigh Your Options. A paper-based, chart-oriented 

guide to selection of different types of coverage 

offered to employees of the State of Tennessee. 

Although not a computer-based system, this document 

may be considered as an example of a paper-based 

PDSS and does an effective job of summarizing a 

substantial amount of information on one printed 

page.

2. My Health Plan Advisor. A coverage or health plan 

selection tool offered on the World Wide Web by 

several of the New York Blue Cross / Blue Shield 

plans.

3. CnnMoney / Money Magazine "Money 101" Web Site.

Topic 17 - Health Insurance offers a "Health Plan 

Navigator" which supports comparison of plans based 

on identified criteria. However, the user must 

obtain and evaluate information for each plan under 

consideration.

4. Medicare Personal Plan Finder. This Web based 

service offered by the U.S. federal government 

represents an example of the most comprehensive PDSS 

identified. However, it is only relevant for older
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citizens eligible for Medicare, generally those 

citizens of retirement age.

The identification of these functional requirements was 

undertaken by the examination of this small number of sample systems 

that could be described as characteristic of the type of system under 

consideration. These systems were analysed in terms of their features 

in much the same manner that a practicing system analyst investigating 

such a system might undertake. Commonly a systems analyst will seek 

to identify an expert from the "user" area to assist in definition and 

verification of the functional requirements in a systems development 

effort. In this case, the sample systems served the role of the user 

department expert. It is also practical to consider this examination 

of the completed systems as a form of meta-analysis. The systems as 

implemented disclose the results of an analysis of requirements 

undertaken by some analyst or designer for the development of the 

example system. The four example systems reviewed included three 

World Wide Web based systems and one paper system. The paper system 

was included based on the small number of computer-based systems that 

were identified on the World Wide Web and the well organised and 

comprehensive nature of the information presented by the paper system. 

The four systems were:

7.7.1.1 State of Tennessee - Weigh Your Options

This system is presented in paper form and has been 

reconstructed in Appendix XXXIII - State of Tennessee "Weigh Your 

Options" Worksheet - 2002. This worksheet is part of the material 

provided to new employees and to employees annually during the "open 

enrolment period" when they may elect to change their health insurance 

coverage. The worksheet is organised to help the individual compare a 

PPO Option, a POS Option, and a HMO Option type of coverage. Often 

though, supplemental manual instructions may be required as not all 

three types of coverage may be available in a particular geographic
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area at a certain time. The different types of coverage are listed on 

the left column of the worksheet and brief descriptive information is 

provided describing the benefits and restrictions, such as co-pay 

requirements, for each category of coverage. The tabular form of the 

worksheet does aid in the summarisation of a substantial amount of 

information to two printed pages.

7.7.1.2 Medicare - Personal Plan Finder

This World Wide Web based system is oriented toward helping 

Medicare eligible people (normally elderly persons) understand their 

Medicare coverage and evaluate possible supplementary coverages that 

they may wish to purchase. This system is the most comprehensive of 

those examined but is applicable only to Medicare eligible persons.

7.7.1.3 Selected Blue Cross / Blue Shield Plans

Available from the World Wide Web sites for several of the New 

York state Blue Cross / Blue Shield plans, this example is more 

generalized in nature than the Medicare example identified above. The 

primary restriction regarding the use of this system is geographic; it 

only provides data for services in the New York state area and only 

Blue Cross / Blue Shield programs are covered.

7.7.1.4 CNNMoney / Money Magazine - Health Plan Navigator

This system, also available through the World Wide Web, does 

classify as a PDSS but differs from the two previous examples. This 

is a very generalized system that does not include any specific data 

about particular programs. Instead, it provides a generalized, 

interactive system for assignment of priorities to different factors 

from different programs of coverage and assignment of an evaluation of 

these different factors. The system may then be used to compare the 

different programs based on the priorities and evaluations entered by 

the user. Perhaps the greatest value of this system is to serve an 

educational role to help identify the use of factors to consider and
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prioritise and encourage comparison of alternatives. The system user 

must perform all data collection.

7.7.1.5 Functional Factor Categories

Of course each of the examples of PDSS identified above includes 

somewhat different features and takes different design approaches. 

However, as is to be expected, there is substantial common ground 

among the different systems. The details of the functional topics 

addressed by each of the four example systems are listed in Appendix 

XXXIV - Sample PDSS Feature Comparison Matrix. These features are 

summarised into major feature categories at the end of this appendix. 

It is these major feature categories to which attention is directed 

here .

7.7.1.5.1 Demographic Factors

Anticipated factors such as age and gender are included for some 

of the systems. The Medicare system includes some factors unique to 

this system such as whether the person is a military retiree or a 

veteran. This is not surprising since benefits available under these 

other federal government programs may require coordination with the 

Medicare system.

Perhaps the most relevant factor included in this factor 

category is identification of the geographic area. Systems used with 

a specific employer or a special governmental program, may be very 

sensitive to the geographic area of residence or employment of the 

individual using the system. For example, the My Health Plan Advisor 

system offered by the New York state plans only offers information on 

geographic areas in which these specific plans operate. This is 

despite the fact that various Blue Cross / Blue Shield plans operate 

in all of the states in the U.S.A. This example of geographic area 

introduces the more generalized issue of eligibility for a coverage 

plan. These example systems make an assumption of eligibility while
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in some cases it may be appropriate to determine or confirm 

eligibility of coverage. Even in the case of the Medicare system, and 

the State of Tennessee systems, the geographic area may serve to 

determine eligibility for specific regional programs or coverage. The 

example systems may obscure the relevance of an eligibility 

determination requirement for certain systems.

7.7.1.5.2 Underwriting Factors

Included in this requirements category are individual factors 

that may impact underwriting. These factors may influence whether or 

not to offer insurance coverage and perhaps in what type of risk pool 

the individual will be placed, influencing the premium to be charged. 

Questions about general health or specific medical conditions may be 

included. For example, the Medicare system asks about permanent 

kidney failure. These types of questions are often asked when 

applications for individual policies are marketed and are frequently 

referred to as "medical questions." Questions regarding family 

coverage and current health insurance coverage may be included. The 

specific requirements in this category will likely depend on the 

underwriting practices of the organization providing the health 

insurance or financing program.

7.7.1.5.3 Financial Factors

These functional requirements represent costs or expenses to the 

individual. The combination of financial factors clarifies why lowest 

cost coverage may not be easily identified in many cases. Factors 

identified here include: monthly premium, annual deductible, annual 

out-of-pocket maximum, annual pharmacy co-pay maximum, and any maximum 

lifetime coverage. These financial factors tend to represent some 

form of cost sharing by the individual or some form of limit to 

liability either by the individual or by the underwriting 

organization.
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7.7.1.5.4 Coverage Information

The coverage information factors tend to deal with either 

restrictions to coverage, such as limits on pre-existing conditions, 

or clarification that a particular type of coverage is offered. For 

some types of coverage, clarification that the coverage is offered is 

combined with the identification of restrictions related to this type 

of coverage. For example, in the State of Tennessee system Mental 

Health and Substance Abuse are covered but include clearly defined 

restrictions.

The medical conditions covered may well vary from plan to plan 

and may be related to the population to which the plan is offered.

For example, the Medicare system provides information about coverage 

for conditions such as skilled nursing care, home health care, and 

hospice, which may be of great value to an elderly population.

However, coverage such as family planning and infertility, identified 

in the CNNMoney - Money Magazine system, will likely have little value 

to this older population.

7.7.1.5.5 Preventive Services

A number of the services that may be covered here as Preventive 

Services may be listed in the Coverage Information category discussed 

immediately above. However, in some cases certain services were 

clearly identified as preventive in nature. Examples of such services 

included preventive health assessments, bone mass measurement, 

immunisations, and certain types of cancer diagnostic procedures. It 

is interesting to note that the Medicare system gives more emphasis to 

identification of these factors. Again, services that may be 

characterized in this category by one insurance or financing plan may 

be present but categorized in the more general Coverage Information 

category by other plans.
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7.7.1.5.6 Preference Factors

The category of Preference Factors includes factors describing 

the willingness of the individual to submit to practices that may 

limit freedom of choice in access to medical care. A willingness to 

pay higher co-payment fees when seeing an "out of plan" or "out of 

network" physician is an example of such a limit. Most forms of 

managed care include some form of access restriction such as the 

"gatekeeper" function commonly to be exercised by the primary care 

physician. The Blue Cross / Blue Shield system gave the most 

attention to issues related to this functional category and included 

more generalised statements such as "emphasis on low cost", "emphasis 

on flexibility", and "willing to do additional paperwork."

7.7.1.5.7 Additional Information Request

This category indicates whether the information system itself 

supports requests for further or more detailed information than that 

provided by the PDSS. The only system to address this possible 

request for additional information was the Medicare system. The 

Medicare system supported four types of request for additional 

information :

1. Contact information for more information

2. Want information on health care cost control

3. Identification of different available plans

4. Request for more plan specific information

It should be noted that the additional printed materials 

distributed with the printed worksheet for the State of Tennessee 

employees may include provision for requesting additional information. 

However, this is beyond the scope of the worksheet identified as the 

PDSS for this functional requirements comparison.
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Based on the analysis of the sample PDSS systems, a summary set 

of factor categories was developed. These seven general categories 

are:

1. Demographic Factors

2. Underwriting Factors

3. Financial Factors

4. Coverage Information

5. Preventive Services

6. Preference Factors

7. Additional Information Request

The more detailed factors may be identified in Appendix XXXIV - Sample 

PDSS Feature Comparison Matrix.
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8.1 Introduction

Following the analysis of the requirements for a PDSS to be used 

for selection of health care insurance or financing, a supplementary 

analysis was performed to address stakeholder groups that may be 

impacted by such a system. Two primary issues were addressed 

regarding these stakeholders. The first was the identification of 

likely stakeholder groups while the second issue was the conduct of a 

small number of interviews with representatives of certain of the 

stakeholder groups. Given the general exploratory nature of this 

study, the identification of appropriate stakeholder groups was 

considered more relevant to this study than the identification of 

additional stakeholder requirements or reactions to the use of such a 

PDSS .

8.2 Preliminary Identification of Stakeholder Groups

The Stakeholder Groups were first identified as primary or 

secondary. This was accomplished by the identification of a 

preliminary, proposed set of professions or occupational areas 

considered as candidates for identification as stakeholders. During 

this identification, a proposed, preliminary classification of each 

stakeholder occupational area to a primary or secondary status was 

made. Then a survey of a sample of college faculty in programs of 

Information Systems and Business Administration was conducted as a 

basis of actual identification of the occupational area as a primary 

or secondary stakeholder. The specific criteria given to the survey 

respondents for classifying a group as primary or secondary were:

1. Primary Stakeholders. Those occupational areas that may 

have a financial impact in 12 months or less from the 

implementation of the type of PDSS under consideration.
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2. Secondary Stakeholders. Those occupational areas that may 

have a financial impact from the implementation of the 

type of PDSS under consideration but such impact is likely 

to be more than 12 after systems implementation.

Following this preliminary classification, the survey described 

below was completed to produce a more validated classification of the 

proposed groups. The stakeholder groups are discussed based on the 

preliminary classification into categories.

8.2.1 Primary Stakeholder Groups

The preliminary classification of occupational areas resulted in 

eight occupational areas being identified as Primary Stakeholders:

1. Hospital Administrator - Local / Regional

2 . Hospital Administrator - Hospital System

3 . Insurance Agent

4 . Insurance Carrier

5 . Medical Practice Administration

6 . Primary Care Physician

7 . Referral or Specialist Physician

8 . Software Developer

8.2.1.1 Hospital Administrator

Hospital Administrators, and other hospital employees, may be 

impacted by use of a PDSS for health insurance or finance selection 

from several perspectives. This is especially true since, in many 

cases, the hospital assumes responsibility for submission of any 

insurance claims. As a result of this hospital claims submission, the 

patient tends to view issues of payment problems as an issue to be 

resolved between hospital and the underwriting organization.
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The inclusion of the hospital in the network or plan may have 

direct impact on whether a patient elects to use a certain hospital.

In such a case participation in the network or plan may become a 

critical part of the marketing activities of the hospital. Larger 

plans or underwriting companies commonly are able to negotiate 

discounted rates with hospitals often based on the promise of prompt 

and reliable payment, which may or may not be realised. Again, the 

TennCare program of Tennessee provides an example. Both hospital 

administrators and doctors have continually expressed great 

displeasure with TennCare, largely over payment practices.

Accusations have been common that TennCare contractors have made late 

payments, incomplete payments, and have failed to show financial 

responsibility as suggested by bankruptcy by several of the 

contractors.

It is also noted that the Hospital Administrator category should 

likely be viewed as consisting of at least two sub-categories. One 

category would be the independent local or regional hospital.

Commonly this will be a non-profit, community owned hospital and 

likely managed locally to include governance by a local board of 

directors or trustees. The second proposed sub-category is that of 

administrators of a hospital system. In the U.S.A., over the past few 

decades, a trend for large systems of hospitals to develop has been 

obvious. Frequently these systems include hospitals owned and 

managed, or at least managed, by private for-profit hospital 

management companies. These systems are likely to have a very 

different structure of management and government than locally owned 

and managed hospitals.

8.2.1.2 Medical Practice Administrators

Medical practice administrators do have much in common with 

hospital administrators but should be seen as a different stakeholder 

group. This is largely based on the tradition of different
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underwriting and reimbursement schemes as evidenced by the development 

of the Blue Cross / Blue Shield system (Blue Cross for hospital 

coverage, Blue Shield for medical practice) and the Part A and Part B 

approach of Medicare. In some cases uncertainty about whom to include 

in this category may be present. In the historical, traditional 

single doctor private practice model the duties of administration of 

the practice are likely shared among the physician, the physician's 

nurse, and the practice secretary or receptionist. Today, with the 

evolution of the multi-physician practice, it is more likely that a 

full-time practice administrator will be retained who will be 

especially alert to the impact of insurance programs and reimbursement 

policies and practices.

Many of the issues of concern to the hospital administrator are 

likely to be of concern to the practice administrator. Inclusion in 

the network or plan, provisions for discounting of fees, reliability 

and promptness of reimbursement, and financial stability of the 

financing organization are examples of these common concerns.

8.2.1.3 Primary Care Physician

Participation in a network or plan may well be even more of a 

significant factor for primary care physicians, such as general 

practitioners or family practice physicians, than even the hospital 

groups described above. For many types of managed care programs, 

membership in the network or plan may determine whether the insurance 

or finance program will pay for services provided by the physician or 

the level of co-pay required from the individual. The State of 

Tennessee health insurance plan outlined in Appendix XXXIII - State of 

Tennessee "Weigh Your Options" Worksheet - 2002 illustrates this.

This demonstrates the higher co-pay rates for out-of-network services 

for the PPO coverage option and out-of-plan services for the POS 

option.
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In contrast to the advantages to the physician of participation 

in the network or plan, a willingness to accept negotiated or 

discounted rates of payment for services is a disincentive for the 

physician's participation. Each primary care physician or practice 

will have to determine the advantages of the marketing services 

provided by participation in the "approved list" with a willingness to 

adjust to the reimbursement practices of the particular program.

8.2.1.4 Referral or Specialist Physician

In most cases the impact on the referral or specialist physician 

of the PDSS usage is likely to be less obvious than on the primary 

care physician. This is based on the fact that contact with the 

specialist is commonly based on referral from a primary care 

physician. However, additional administrative burdens for certain 

referrals and procedures, such as the requirement in certain managed 

care programs to obtain pre-admission or a preliminary certification 

of approval of the referral or procedure for payment, may increase the 

expense for the physician. In many cases a physician's office assumes 

a role in contacting the insurance company to obtain such 

certification or approval. This requirement for preliminary approval 

also places an additional administrative burden on the hospital in 

many cases.

8.2.1.5 Insurance Agent

The impact on and response of the insurance agent is closely 

associated with the lines of insurance given emphasis by the agent or 

agency. Some agents do give special attention to the marketing of 

health care insurance and group health care insurance while others 

give little if any attention to this line of business. The review of 

web sites conducted in search for example PDSS systems suggests that, 

even for those sites that included references to health care 

insurance, generally the design of the site was to directly support
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marketing efforts, especially the development of referrals or sales 

leads. As mentioned in the discussion of example systems, very few 

World Wide Web sites that served as a PDSS to support selection of the 

most appropriate coverage for an individual could be identified.

For those agents who do specialize in group health care 

insurance, use of a PDSS for individual choice may be useful. The 

PDSS may be a time saving tool in advising or counselling individuals 

in the selection from a set of available options. However, it appears 

that in many cases, especially for customers with limited computer 

experience, the PDSS may actually be used by the agent or a 

representative as an aid in interaction with the individual customer.

8.2.1.6 Insurance Carrier

The direct impact on the insurance carrier or underwriter is 

hard to identify. In fact, it appears that any particular value is 

likely to be in support of the sales and marketing activities of the 

organization. Such software may be offered to company agents, or used 

by an internal sales force to assist in the advising of individuals as 

they make a choice of programs and enrol in a particular program. It 

may be likely that though the insurance carrier may offer such a PDSS, 

it would be viewed as a cost with little associated revenue generation 

both for development and continuing support of the system.

8.2.1.7 Software Developer

The impact on the software developer stakeholder group again 

would largely depend on the market(s) in which the software developer 

participates. In fact one software developer, specialising in 

insurance agency software, indicated that they had developed a system 

related to this functional area in response to a customer request. 

However, this company did not identify this as a primary market 

commitment and did not indicate any further interest in development of 

additional systems of this nature. For software developers,
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development of such a system would require a commitment to development 

of appropriate application area expertise and continuing support of 

changing requirements for such an application.

Review of the data collected for the previous portion of this 

study does not suggest that a market for PDSS's for selection of 

health care insurance or finance will develop to a degree to attract 

significant attention of many software developers. Any such 

commitment to new development will likely be by organizations that see 

this as a complement to business areas to which they are already 

committed.

8.2.2 Secondary Stakeholder Groups

In addition to the primary stakeholder groups identified above, 

the following groups were given preliminary identification of 

secondary stakeholders. Secondary stakeholders were considered to be 

groups who are likely to have a financial impact based on adoption of 

a PDSS but the impact would be more than 12 months following the 

implementation of such a system.

The preliminary classification of occupational areas by 

stakeholder categories identified five occupational areas as Secondary 

Stakeholders:

1. Health System Planner

2. Human Resource / Personnel Representative

3. Consumer Advocates

4. Special Interest Groups

5. Employee Representative / Unions

8.2.2.1 Health Systems Planner

The role of health systems planner may be hard to identify in 

some cases and some organizations may assume this role as well as
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roles related to other stakeholder groups. For example, some 

governmental programs, such as Medicare, Medicaid, TennCare and 

military health care systems may find the same agency serving in roles 

such as health systems planner, carrier or underwriter, and service 

provider. Some public health agencies may well serve in some of these 

roles. The various roles assumed by such an organization would likely 

influence the attitude toward use of the type of system considered 

here.

8.2.2.2 Human Resource or Personnel Department

In larger organisations the Human Resources Department or 

Personnel Department may take an interest in such PDSS's. Use of such 

services may be seen as an additional service to be offered to the 

employee or may be seen as an aid to reduce the amount of personal 

counsel required by individuals making a coverage choice. As 

mentioned in the discussion of the Insurance Agent stakeholder group 

above, it is likely that in many cases the PDSS's would be used as an 

aid to members of the department to support personal counselling with 

employees, especially those employees with limited computer 

experience.

8.2.2.3 Consumer Advocacy and Special Interest Groups

Various types of consumer advocate groups may take an interest 

in the use of such PDSS systems. This seems more likely to occur if 

the use of such systems becomes more widespread. Many states in the 

U.S.A. do maintain some form of state agency to serve consumer 

advocacy roles and in some cases the state Insurance Commissioner's 

office may take an interest in such systems while serving in a 

consumer advocate role.

Closely associated with such consumer advocate group's interest 

is the possible involvement by a number of special interest groups.

It is to be expected that special interest groups associated with
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health care may express an interest in such PDSS usage or even assume 

roles of advocacy for such systems. This may include groups with an 

interest in general health, such as the American Red Cross, or groups 

focused on special medical conditions such as the American Heart 

Association or the American Diabetes Association. The Medicare 

"Personal Plan Finder" example system discussed previously suggests 

that demographically oriented special interest groups, such as the 

American Association of Retired Persons (AARP) or the Military 

Officers Association of America (MOAA) designed for military retirees, 

may assume special roles of interest in such PDSS systems.

8.2.2.4 Employee Representative Groups

Employee Representative groups may also represent a stakeholder 

group that could develop a role related to the use of such PDSS's. 

Examples of such employee representative groups could include trade 

unions, likely based on their negotiations with employers, and certain 

professional associations that may offer insurance programs to group 

members.

8.3 Interview Comments

Personal interviews were conducted with one or two 

representatives of each of the stakeholder groups given preliminary 

identification as a primary stakeholder. The purpose of these 

interviews was to seek tentative and preliminary insights into the use 

of and reaction to such systems. Given the small number of 

interviews, no effort at quantitative analysis was conducted as part 

of this study. These interviews are summarized in Appendix XXXVII - 

Stakeholder Response Recap Report. As an aid in the conduct of these 

interviews, Appendix XXXV - PDSS Stakeholder Questionnaire Worksheet 

was used to guide the interview and Appendix XXXVI - Attribute 

Definitions was used to provide a definition of the attributes that 

were identified to the interviewee. Use of the printed guides by
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helped insure that the various interviews were conducted in a 

compatible manner.

It is difficult to construct effective generalizations or reach 

definite conclusions from the small sample of stakeholders and based 

the qualitative nature of the interviews conducted. However, a review 

of the interview notes in Appendix XXXVII - Stakeholder Response Recap 

Report suggests several interesting points. The further away from the 

actual insurance / finance decision process individuals were the more 

likely were they to have a positive reaction to the concept of such a 

system. For example, the physicians interviewed tended to have a more 

positive response than did the insurance underwriters or insurance 

agents. One of the most positive responses, "Yes, I believe that 

people would be likely to use such a system," came from a specialist 

or referral physician. This stakeholder group was seen as likely less 

impacted by the use of such a system than some of the other groups.

One of the most negative responses, "Most people likely will not use 

the system, most people do not like to read," came from an insurance 

carrier representative. An insurance agent voiced another clearly 

expressed negative response, "We would not want to do that." One 

respondent suggested that the human resources department might find 

such a system useful. Her organization recently experienced an annual 

re-enrolment in insurance plans and she indicated that the human 

resources department spent substantial time advising and counselling 

individuals.

Responses to a question about who should provide such services 

were varied but generally indicated provision by the employer or an 

insurance company. No one attempted to differentiate between who 

actually developed the system and who actually made it directly 

available to an individual. For example, it may be that such a PDSS 

would be developed by an insurance carrier or underwriter but made 

available to individual employees by the human resource or personnel
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department of the employer. Several interviewees raised the question 

of trust or credibility of the system with identification of a third 

party and a consumer advocate as choices for providers of the system.

8.4 Conduct of the Survey

A survey was conducted in May of 2003 to validate how the 

potential stakeholder groups identified should be categorized. The 

sample for the survey was based on college and university faculty 

members employed in institutions governed by the Tennessee Board of 

Regents, a state higher educational system in Tennessee. Faculty 

members in programs of Information Systems and Business Administration 

from the six universities and four two-year community colleges were 

chosen for the survey sample. This sample was considered to represent 

a group who would be familiar with the concept of stakeholders, aware 

of uses of information systems in general, and accustomed to making 

choices of health care financing or insurance programs. It was 

considered unlikely that these respondents would actually be members 

of the candidate stakeholder groups. The e-mail addresses of faculty 

members were obtained from World Wide Web sites for their institutions 

and their participation in the survey was requested by e-mail. When 

faculty members at an institution could be identified as members of an 

Information Systems department they were selected for inclusion in the 

sample. When this determination could not be made from the Web site, 

members of the Business Administration program from the institution 

were selected for inclusion in the sample. The four community 

colleges from which faculty members were included in the study were 

selected at random from the thirteen community colleges of the Board 

of Regents system.

The survey was distributed by Internet based e-mail with two 

"mailings" or requests for response. The first request for response 

was conducted in early May, 2003 with a second request to non-

respondents sent two weeks later. The number included in each request
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for participation, response rate, and the number of unacceptable 

responses are summarized in Table 8.1 - Summary of Stakeholder Survey 

Responses. The original request for response resulted in invalid e- 

mail addresses for 28 members included in the sample. These e-mail 

addresses were confirmed against the addresses listed on the 

institution's web sites. The most probable explanation is that some 

addresses may not have been listed correctly on the institution's web 

site and other addresses are not actually supported perhaps because 

the faculty member is no longer employed at the institution. The 

overall response rate from the two requests for participation, based 

on valid e-mail addresses and acceptable responses was 32%. Of the 

respondents 38% identified as female with 62% reporting as male. The 

average age reported was 48.20 with a standard deviation of 8.57.

Table 8.1 - Summary of Stakeholder Survey Responses

C a te g o ry
M a ilin g  

N u m b e r 1
M a ilin g  

N u m b e r 2

C o n s o lid a tio n  
o f B oth  

M a ilin g s

O rig in a l A d d re s s e s 190 129 190

In va lid  A d d re s s e s 28 0 28

N u m b e r A c tu a lly  M a iled 162 129 162

N u m b e r o f  R e s p o n s e s 35 21 56

In va lid  R e s p o n s e s 2 2 4

V a lid  R e s p o n s e s 33 19 52

R e s p o n s e  R ate 20% 15% 32%

The survey form, to which respondents were requested to reply on 

the World Wide Web, is included as Appendix XXXVIII - Stakeholder 

Survey Form. On the survey form respondents were asked to identify 

each occupational area as a Primary Stakeholder group, a Secondary
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Stakeholder group, or not a stakeholder group. The criteria of 

financial impact within 12 months following implementation of the PDSS 

was presented as the basis identification as a Primary or Secondary 

stakeholder. Although the discussion of responses to the survey is 

organised by the preliminary, proposed categories to which the 

occupational areas were assigned, on the survey form these 

occupational areas were arranged in random order to reduce the 

influence on respondents to group the occupational areas into a 

category. The survey form also included a hyperlink to a second web 

page that provided further explanation for those respondents who 

wished to view such information. This explanatory page is included as 

Appendix XXXIX - Stakeholder Group Identification Survey - Further 

Information Page.

8.5 Analysis of the Data

The analysis of the data from the Stakeholder Survey is 

organised by the preliminary categories. The analysis of those groups 

given a preliminary identification of Primary is shown in Appendix XL 

- Stakeholder Analysis - Preliminary Identification of Categories as 

Primary. For those groups with a preliminary identification of 

Secondary, the data analysis is presented in Appendix XLI - 

Stakeholder Survey Analysis - Preliminary Identification of Categories 

as Secondary. However, the responses from the survey did not confirm 

this preliminary classification in all cases. Respondents were 

requested to classify each occupational area as a Primary, Secondary, 

or not a stakeholder.

The analysis of the results was conducted by identification of 

the most frequently selected stakeholder category and then calculation 

of counts of the number selecting that category and the number not 

selecting that category. This resulted in the identification of the 

most frequently selected category. The responses were then compressed 

into two categories, "selected" and "not selected" and treated as a

254



Requirements for a Personal Decision Support System 

binomial response. For each of the occupational areas the counts were 

then used to determine the proportion that chose the "most selected" 

category. This resulted in categorization as shown in Appendices XLII 

- Stakeholder Survey Analysis - Preliminary Identification of 

Categories as Primary and XLIII - Stakeholder Survey Analysis - 

Preliminary Identification of Categories as Secondary. Using 

procedures for testing the binomial parameter tt as presented by (Ott 

1988, pp. 230-231) the normal approximation to the binomial 

distribution was applied using the Z distribution. The Z distribution 

was used rather than a t distribution since the number of responses 

exceeded 30. For each category a null hypothesis of tt0 = .50 was 

used. The value of .50 for the probability was chosen to represent 

indifference as to the stakeholder category. Since the responses had 

been compressed into two categories and treated as a binomial 

response, the values for a one-tailed test were used to support 

consideration of the value for the most likely response as greater 

than .50 rather than use of a two-tailed test to evaluate not equal to 

.50. A level of significance of .10 was used to evaluate the 

statistical test. However, the conclusions regarding the rejection of 

H0 at both the .05 and .10 levels of significance are reported in 

Appendices XLII - Stakeholder Survey Analysis - Preliminary 

Identification of Categories as Primary and XLIII - Stakeholder Survey 

Analysis - Preliminary Identification of Categories as Secondary. The 

identification of categories indicated by the survey responses is 

summarized in Table 8.2 - Summary of Stakeholder Survey Conclusions. 

The empirical value of the probability was determined as indicated by 

Ott (Ott 1988, p. 227):

Equation 8.1 - Equation for Sample Proportion of Success

n
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where: y = the number of success

n = the number of trials

The variance of the proportion was also determined as indicated 

by Ott:

Equation 8.2 - Variance of Proportion

<7 „ = .
7r(\-7r)

where: 7t = the probability of success

n = the number of trials

Table 8.2 - Summary of Stakeholder Survey Conclusions

O c c u p a tio n a l
A re a

P ro p o s e d
C a te g o ry

C a te g o ry  
In d ica ted  
by S u rv e y

C o n c lu s io n  
(Ho = .10 ) C o m m e n ts

H osp ita l A d m in is tra to r 
- Loca l / R e g io n a l H osp ita l

P rim a ry P rim a ry R e je c t H 0

H osp ita l A d m in is tra to r 
- H osp ita l S ys tem

P rim a ry P rim a ry R e je c t H 0

In su ra n ce  A g e n t P rim a ry P rim a ry Fail to  re je c t H 0

In su ra n ce  C a rr ie r P rim a ry P rim a ry R e je c t H 0

M e d ica l P rac tice  
A d m in is tra to r

P rim a ry P rim a ry Fail to  re je c t H0

P rim a ry  C a re  P h ys ic ia n P rim a ry P rim a ry R e je c t H 0

R e fe rra l o r  S p e c ia lis t 
P h ys ic ia n

P rim a ry P rim a ry R e je c t H 0 H 0 no t re je c te d  a t .05 
leve l

S o ftw a re  D e v e lo p e r P rim a ry S e c o n d a ry Fail to  re je c t H0 S u rv e y  ca te g o ry  
d iffe rs  from  p roposed

H ea lth  S y s te m s  
P la n n e r

S e c o n d a ry P rim a ry Fail to  re je c t H0 S u rv e y  ca te g o ry  
d iffe rs  from  p roposed

H um an  R e s o u rc e  / 
P e rso n n e l R e p re s e n ta tiv e

S e c o n d a ry P rim a ry Fail to  re je c t H0 S u rv e y  ca te g o ry  
d iffe rs  from  p roposed

C o n s u m e r A d vo ca te S e c o n d a ry S e c o n d a ry Fail to  re je c t H0

S p e c ia l In te re s t G roups S e c o n d a ry S e c o n d a ry Fail to  re je c t H0

E m p lo ye e  R e p re s e n ta tiv e  / 
U n ions

S e c o n d a ry P rim a ry Fail to  re je c t H0 S u rv e y  c a te g o ry  
d iffe rs  from  p roposed

256



As indicated above, the three options of 'P' for Primary 

Stakeholder, 'S' for Secondary Stakeholder, and 'X' for Not a 

Stakeholder were compressed to two categories for the data analysis. 

This resulted in two possible outcomes for the identification of 

occupational area categories: 1) the 'indicated category' of Primary 

or Secondary that obtained the majority of responses and 2) the 

implied category of 'not the indicated category' that included all 

other responses whether for the other category specifically or an 

indication of 'not a stakeholder category'. With all responses placed 

into one of these two categories, the responses were treated as a 

binomial experiment. Five properties of a binomial experiment are 

presented by Ott:

1. Identical Trials. The experiment consists of n identical 

trials.

2. Two Outcomes. Each trial results in one of two outcomes. 

We will label one outcome a success and the other a 

failure.

3. Probability of Success. The probability of success on a 

single trial is equal to TT and n remains the same from 

trial to trial.

4. Independent Trials. The trials are independent; that is, 

the outcome of one trial does not influence the outcome of 

any other trial.

5. Variables. The random variable y is the number of 

successes observed during the n trials (Ott 1988, p. 89) .

The responses of the survey do meet these five properties of a 

binomial experiment:

1. Identical Trials. The same survey form, on the World Wide 

Web, was administered to each of the survey participants.
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2. Two Outcomes. Though the respondents could choose from 

three options when making their response, the combination 

of the least frequently selected stakeholder category with 

the 'not a stakeholder' response resulted in the 

compression of the response options to only two.

3. Probability of Success. Given the characteristics of the 

sample the probability of success was considered to be the 

same for each respondent. Choice of a sample that had an 

awareness of stakeholder groups but where the individuals 

were not likely to be a member of a possible stakeholder 

group was considered important in satisfaction of this 

property.

4. Independent Trials. The trials were independent since the 

contact with respondents was made individually and it was 

unlikely that the nature of the study would have 

introduced any collaboration or collusion among groups of 

respondents even when they may have been located at the 

same institution.

5. Variables. The number of respondents choosing the most 

frequently selected stakeholder category was treated as 

variable y, representing success. The number of valid 

e-mail addresses representing delivered e-mail requests to 

respond to the survey was treated as n, the number of 

trials.

The survey was considered to adequately satisfy the properties 

of a binomial experiment.

8.7 Conclusions from Stakeholder Survey Analysis

The survey only partially supports the proposed assignment of 

professions or occupational areas to Primary or Secondary stakeholder 

groups. There is stronger support for the Primary categories than the 

proposed assignments to Secondary categories.
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Of the eight occupational areas proposed as primary 

stakeholders, only one area, Software Developer, was identified by a 

greater number of survey respondents as a secondary stakeholder. 

However, even though a greater number of respondents identified this 

as a secondary stakeholder, the hypothesis for this occupational area 

did not provide conclusive support for this identification. Two other 

occupational areas, Insurance Carrier and Medical Practice 

Administrator, did not provide strong support for classification as a 

primary stakeholder based on the failure to reject H0. The analysis 

of the survey data supports the conclusion that the following 

occupational areas warrant identification as primary stakeholders:

• Hospital Administrator - Local Regional Hospital

• Hospital Administrator - Hospital System

• Insurance Carrier

• Primary Care Physician

• Referral or Specialist Physician

The designation of the Referral or Specialist Physician as a 

primary stakeholder was supported by rejection of H0 at the .10 level 

of significance but not at the .05 level.

The occupational areas given preliminary classification as 

secondary stakeholders were not supported in this preliminary 

classification by the results of the survey. Only two of the five 

proposed occupational areas were identified as secondary stakeholders 

by the majority of the respondents and for all five of the 

occupational areas there was not support for the rejection of H0, 

representing indifference to the classification. This weakness for 

classification of all occupational areas within the group with 

preliminary identification as secondary stakeholders, suggests that 

the respondents did have difficulty recognizing a clear-cut 

classification for these examples. This conclusion is supported by

Requirements for a Personal Decision Support System

259



Requirements for a Personal Decision Support System 

the fact that none of these occupational areas were classified in 

either category by the survey data.

Overall only five of the thirteen occupational areas given 

attention in the survey could be classified in either category based 

on the survey responses. Furthermore all of these classifications 

were for the occupational areas given preliminary designation as 

primary stakeholders. Perhaps the most interesting suggestion 

supported by this data is, for the two classification categories and 

the criteria presented, that only classification as a Primary 

stakeholder was statistically significant. No statistical 

significance was found for efforts to identify Secondary stakeholders,
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The evaluation of the requirements for the type of PDSS under 

consideration resulted in the identification of two types of 

attributes: the meta-attributes and the functional attributes. The 

meta-attributes, which may be relevant to many different types of 

information systems, were addressed by the survey discussed above.

The functional attributes for the particular type of system under 

consideration were identified by examination of a small number of 

existing systems that were identified as the type of PDSS of concern.

9.1 General Conclusions Supported by the Survey

Examination of the data produced by the survey of State of 

Tennessee government employees produced several general conclusions:

1. Occupational Variety. A wide variety of occupations were 

represented with 91 different occupational specialties 

identified from the respondents. This encourages the view 

that the sample was representative of employed citizens of 

the State of Tennessee.

2. Educational Level. The educational level of the 

respondents was rather high with approximately 65% 

reporting completion of a four-year college degree or 

higher. This is a substantially higher level than is 

representative of Tennessee citizens generally and 

probably higher than representative of employed citizens 

of the state. Some likely reasons for this rather high 

educational level identified among the respondents 

include: individuals with higher educational levels may 

have been more likely to respond to surveys in general and 

especially a survey on this subject, state government may 

tend to hire a higher percentage of employees with a 

college degree based on job requirements, there appears to
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be a trend for a large percentage of state government 

employees to be located in metropolitan areas such as 

Nashville, the state capital. However, given the wide 

variety of occupations represented and the general, 

introductory nature of this study, use of this sample was 

considered reasonable.

3. Health Insurance Coverage. Employer provided insurance 

programs covered approximately 93% of the respondents. 

About 22.2% reported having other insurance coverage.

4. Insurance Understanding. Responses indicated a rather 

high understanding of their insurance coverage. Mean 

response values of 7.02 and 7.14, based on a scale of 1 to 

10, were determined for the two questions related to 

health insurance understanding. These were considered to 

be rather high values. Reasons for such high values may 

include a tendency of respondents to favourably rate their 

own understanding, and the fact that a high education 

level was reported by the sample.

5. Confidence in Choice. The confidence in having made the 

best choice was considered to be high with a mean value of 

7.84, on a scale of 1 to 10. This confidence is likely to 

be closely associated with the high level of understanding 

identified in the previous item, and may represent a high 

level of self-confidence in an effort to want to believe 

that the best choice had been made.

6. Cost Reporting Ability. The reported ability to report 

costs, both total costs and out-of-pocket costs was rather 

high. Mean values of 7.64 for out-of-pocket costs and 

6.67 for total costs were reported. This was seen as 

rather interesting since some forms of health care
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financing and insurance in common use, such as some forms 

of managed care, tend to hide the actual costs from the 

individual. Even in other cases, such as fee-for-service 

coverage, rather careful examination of the Explanation of 

Benefits form commonly mailed to the individual after 

processing an insurance claim is necessary to identify 

both total costs and out-of-pocket costs.

7. Use of Guides. A stronger inclination to use a printed 

guide rather than a computer-based system for health 

insurance selection was reported. However, the mean 

response value for use of a computer-based system was 

6 .07.

8. Unwillingness to pay for advisory service. Perhaps 

closely associated with the observations made regarding 

the previous item, a very few respondents were willing to 

pay directly for use of a PDSS for health insurance 

selection. Willingness to pay was considered to be a 

measure of perception of value. This low level of 

willingness to pay may also reflect the large amount of 

information available to many consumers without an 

apparent, direct cost.

9.2 Conclusions Derived From Attitude Questions

During the evaluation of the meta-attributes, special attention 

was directed to analysis of the "attitude questions" included in the 

survey, questions number 26 through 44. The data from questions was 

analysed through a three-step process:

1. Evaluation of the Correlation Coefficients of the 

individual questions

2. Determination of Constructs for consideration
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3. Application of regression analysis to the constructs 

derived in step 2 above

This three-step process identified nine constructs of possible 

value for identification of attributes important to the adoption and 

use of a PDSS for selection of health financing or insurance.

Of these nine constructs, three were identified as most relevant 

and were used in development of a "three-construct" regression 

equation: relative advantage, usability, and compatibility. These 

three constructs were also used as a basis of questions developed for 

the stakeholder interview process described below.

9.3 Functional Attribute Contributions

The identification of functional attributes or requirements for 

a PDSS for selection of health care insurance or finance was 

undertaken after completion of the data collection and analysis of the 

survey of individuals discussed above. Not only was this portion of 

the analysis conducted as a separate activity, but it was conducted in 

a different manner than the survey used to obtain the information from 

individual responses that has been described.

Consideration of the example PDSS systems resulted in the 

identification of seven categories of functional requirements rather 

than development of a long, detailed list of potential requirements. 

The more detailed factors may be identified in Appendix XXXIV - Sample 

PDSS Feature Comparison Matrix. The seven general categories include:

1. Demographic Factors

2. Underwriting Factors

3. Financial Factors

4. Coverage Information

5. Preventive Services

6. Preference Factors
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In some cases the Preference Factors may well be addressed as 

Coverage Information and may not be identified as separate 

requirements or a separate category. The identification of these more 

general categories, rather than a more detailed checklist, supports 

the recognition that specific requirements to be addressed by a PDSS 

for health insurance or finance choice may require analysis and 

interpretation, especially in relationship to the population to be 

served and the underwriting practices of the underwriting 

organizations.

It should also be noted that determination of eligibility for 

coverage might be a requirement warranting more attention than the 

Sample PDSS Feature Comparison Matrix in Appendix XXXIV suggests. In 

almost all cases of group coverage, such as is so prevalent in the 

U.S.A., some form of eligibility qualification is suggested. This may 

be employment by a particular organization, a demographic requirement, 

such as age for Medicare, or an income and means test for programs 

such as Medicaid or the TennCare program. In reality, three of the 

four systems are relevant to only certain qualified populations. The 

State of Tennessee system is relevant only to employees of this state 

government. The Medicare system is relevant only to Medicare 

eligibles, usually based on age. The Blue Cross / Blue Shield system 

only has relevance to residents of certain geographic areas of New 

York State. Again, review of the four example systems may tend to 

conceal the role of eligibility determination as a requirement for the 

PDSS .

9.4 Stakeholder Group Analysis Contributions

The Stakeholder Group analysis was performed as a supplement to 

the survey of individuals and the analysis associated with this 

survey. The identification of appropriate stakeholder groups was seen
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to be the most important part of this supplemental portion of the

study. Seven stakeholder groups were identified as "Primary":

1 Hospital Administrator - Local Regional Hospitals

2 Hospital Administrator - Hospital System

3 Insurance Carrier

4 Primary Care Physician

5 Referral or Specialist Physician

None of the potential "Secondary" stakeholder groups were confirmed as

such by survey respondents.

Interviews were conducted with the initial set of potential 

"Primary" stakeholder group representatives. Given the small set of 

interviews, and the qualitative nature of the interviews, few 

conclusions could be drawn from this interview process. However, 

there did appear to be a difference in opinion about the likely use of 

the type of PDSS under consideration based on how "close" the 

stakeholder group was to the decision process.
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10.1 Achievement of the Objectives

The objectives and aims of the study have been satisfied as 

follows:

10.1.1 Health Care Financing

The first portion of Chapter 3 does provide an overview of the 

health care financing system of the U.S.A. This overview briefly 

reviews the widespread development of health insurance, largely based 

on the development of the Blue Cross / Blue Shield system, and the 

increased involvement of the federal government, beginning in the late 

1960s, primarily through the U.S. Medicare and Medicaid programs. A 

brief discussion of some fundamentals of health insurance, from an 

economics and a rational, economic-oriented decision process is also 

included. The U.S.A. health care financing system is recognized as a 

rather diverse, fragmented system.

In addition to a description of the fundamental nature of this 

system, analysis of participation by employers, government agencies, 

private insurance carriers, health care providers as well as by 

individuals has identified some of the issues and trends influencing 

this system. Examples of such issues and trends include the 

increasing cost of health care in general, an increasing role of 

governmental programs (such as the current political demand for 

increased funding of prescription payments under the Medicare 

program), development of various forms of managed care, and 

experiments with alternatives to the Medicaid program (such as the 

TennCare program). Such issues and trends, combined with related 

issues of difficulty in co-ordination of programs, and issues of dual 

coverage that characterize the U.S.A. system contribute to development 

of a complex decision making environment. A complex environment in
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which the individual is often called on to make decisions that may 

have significant impact on the individual's finances and health.

10.1.2 Decision Support Systems (DSS)

The second section of Chapter 3 presents an introduction to 

Decision Support Systems. The definition of such a system is explored 

and a generalized, fundamental architecture is presented. Fundamental 

decision making issues are addressed and differences in decision 

making style are considered, largely in terms of the framework of the 

Myers-Briggs personality model. This section also argues that 

Personal Decision Support Systems (PDSS) represent a specialized case 

of Decision Support Systems (DSS). These areas of specialization 

derive not so much from the subject area of decisions supported by the 

system but from the fact that the decision is a personal decision 

rather than one to be made within an organizational structure. Issues 

such as the voluntary use of the system, personal trust in the system 

and the system provider, and concerns with safety and the validity and 

objective nature of the recommendations to be made by the system, were 

presented as suggesting identification of a Personal Decision Support 

System (PDSS) as a special case of Decision Support System (DSS).

10.1.3 Technology Adoption

The third major portion of Chapter 3 addresses issues of 

technology adoption and acceptance. The research tradition of 

Diffusion of Innovation, based largely on work by Rogers (Rogers,

1995), is used as a foundation for this topic's discussion. Stages of 

Rogers' model are presented and the attributes proposed by him are 

applied in later development of the survey instrument used in this 

study.

10.1.4 Data Analysis

Following Chapter 6, which discusses the development of a survey 

instrument used in the study, and the methodology of this primary data
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collection process, Chapter 7 presents an analysis of the data 

collected by this survey. The analysis of the survey-generated data 

in Chapter 7 is organised around the general administration and 

response characteristics, demographic questions, health insurance 

questions, computer and Internet use questions, and a series of 

attitude questions related to a number of different attributes of such 

a system. Analysis of more detailed, functional attributes or 

requirements of such a system is presented, based on review of several 

existing systems. Among the conclusions from the analysis of this 

data, is that the requirements or attributes of such a system are well 

viewed as attributes from two general categories. The first more 

generalized category represents the meta-attributes. The second 

category includes more specific, detailed requirements based on the 

subject domain of the system under consideration. This category of 

requirements was identified as functional attributes.

The data collected from the State of Tennessee employees would 

have offered more flexibility for analysis had the attributes of 

gender and age been included on the survey instrument. Though no 

specific analysis based on age or gender were identified prior to 

administration of the survey, in retrospect it became apparent that 

the choice not to include these attributes limited some types of 

analysis that may have been of interest. One influence of not 

collecting such data is to create the impression of more homogeneity 

of data than may have actually been present.

10.1.5 Stakeholder Identification

As a complement to the analysis addressed in Chapters 6 and 7, a 

supplemental analysis was conducted in Chapter 8. This supplemental 

analysis moves from data related to the individual decision process 

and focuses on the identification of stakeholder groups with a likely 

or identifiable interest in the type of PDSS under consideration. A 

limited set of interviews with representatives of these stakeholder
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groups given preliminary identification as Primary Stakeholders was 

conducted. A survey of college and university faculty regarding 

categorization of groups did not support the proposed categorization 

as Primary or Secondary Stakeholders. In fact only five groups could 

be identified as Primary Stakeholder groups based on the results of 

the survey.

10.1.6 Determine Conclusions

The conclusions that emerged from this study were presented in 

Chapter 9. These conclusions include identification of meta-attribute 

type of requirements as well as more detailed functional-attribute 

requirements for a Personal Decision Support System (PDSS) for 

selection among health care financing or insurance options. 

Furthermore, conclusions regarding the relationship between PDSS and 

DSS systems in general were suggested. Chapter 9 also makes some 

observations regarding system requirements definition in general.

10.2 Contributions to Knowledge

The contributions to knowledge developed by this study fall into 

two separate but related categories. The first category is the 

methodology or practice of information systems as a discipline. Two 

specific contributions in this category are described in this section. 

Although these contributions have been identified through research 

undertaken in the health care financing domain, they have relevance to 

many decision processes and personal choices to be made by individuals 

and to the general subject area of information systems. The second 

category is the subject matter domain of health care finance decision 

making.

The two primary contributions to the methodology or practice of 

information systems are:

1. Identification of PDSS as a special case of PDS

2. Importance of Requirements Definition
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The possible recognition that Personal Decision Support Systems 

should be seen as a special case of Decision Support Systems in 

general is the most important contribution to the information systems 

field. The argument that PDSS does warrant consideration as a 

special, separate type of system is not resolved by this study.

Rather the issue has been identified as a question that may warrant 

further investigation. Arguments in support of this conclusion have 

previously been presented in Chapter 9. A rather summary comment 

regarding the characterisation of PDSS as a special case of DSS is 

related to the lack of organisational sanction or "certification" of 

the information system under consideration. In most cases of systems 

development or acquisition within an organisation, with a defined 

Information Systems (IS) or Information Technology (IT) department, a 

degree of rigor in subscription to some form of Systems Development 

Life Cycle (SDLC) is likely. Some of the results from use of a 

defined SDLC should contribute to improved requirements definition, 

system testing and validation, and user training. When an individual 

elects to use a PDSS, he or she most often will have to do so as a 

personal, individual decision. The structure and practices of the 

organization that serve to provide sanction for use of the system are 

likely not present. The individual must decide if the credibility of 

the system and the system provider justify the use of the system and 

give value and credibility to the results or output of the decision 

system. This requirement for individual acceptance and adoption of 

the information system, in contrast to the organizational sanction, 

may be required even when the individual is weak in the expertise or 

resources to effectively evaluate the credibility of the product under 

consideration.

Further support for the view of PDSS as a special case of 

Decision Support Systems (DSS) is derived from evaluation of the
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perceived attributes or requirements of such a system. The 

application of Rogers' five perceived attributes by Moore and 

Benbassat (Moore and Benbasat 1991, p. 193) to information technology 

and the four pre-requisite criteria proposed by Carson, et al.

(Carson, Cramp et al. 1998, p. 87) were not fully supported as 

relevant to the PDSS under consideration here. The survey of State of 

Tennessee employees identified only three requirements or attributes 

as significant. The suggested difference in requirements or selection 

attributes further argues for consideration of PDSS as a special case.

10.2.2 Importance of Techniques for Requirements Definition

The identification of a need for more useful and detailed 

guidance for requirements definition represents a secondary area of 

contribution to the knowledge of the field of Information Systems. 

Recognition of the need for effective requirements definition is not 

new. A presentation of techniques for tracking requirements through a 

systems development process is not new. However, the observation that 

many standard, introductory materials on systems analysis and design 

or systems development give such limited attention as to how to 

actually accomplish effective definition of the requirements is of 

interest. Merely giving emphasis to the importance of effective 

requirements definition, without provision of guidance of how to 

achieve this, presents a weakness in addressing the subject.

Techniques such as Soft Systems Methodology (SSM) which purport to 

address this issue are quite limited in awareness and use within the 

U.S.A. The issue here is not a recognition of the importance of 

effective requirements definition; the issue is related to a more 

effective understanding of how to accomplish improved requirements 

definition.
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In contrast to the contributions to Information Systems in 

general, this section addresses contributions to the specific subject 

matter of Personal Decision Support systems used for selection of 

health care financing or insurance. It is here that the results of 

this study are more specific and focused.

10.3.1.1 Identification of Meta-Attribute/Requirements and 

Functional-Attributes/Requirements

The separation of requirements into the generalized meta-

requirements and the more specific specialised functional requirements 

may be considered a contribution to the specific subject matter of 

this decision system domain. The identification of the three meta-

requirements and seven functional requirements is directly associated 

with the type of PDSS under consideration. This has led to the 

identification of the three meta-requirements of:

1. Relative Advantage

2. Usability

3. Compatibility

The seven functional requirement categories identified for this type 

of system include :

1. Demographic Factors

2. Underwriting Factors

3. Financial Factors

4. Coverage Information

5. Preventive Services

6. Preference Factors

7. Additional Information Request
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The identification of both the general categories and the more 

specific requirements provides a basis for determination of 

requirements for a specific PDSS of this type and may also provide a 

foundation for requirements analysis for closely related types of 

application systems.

10.3.1.2 Identification of Associated Stakeholder Groups

The identification of stakeholder groups associated with, or 

with a stake in, the development and use of a PDSS for selection among 

health care finance or insurance alternatives is the second primary 

contribution to knowledge specifically associated with the subject 

matter domain. Not only are the meta-requirements and functional 

requirements of the subject system of concern but the needs and 

demands of stakeholder groups may have significant impact on the 

successful development and implementation of any systems development 

effort. Speculation might suggest that failure to identify and 

consider appropriate stakeholder groups may be a significant factor in 

unsuccessful systems projects. Though the validity of this 

speculation has not been resolved by this study, attention has been 

directed to the importance of stakeholder group identification and 

consideration. The primary contribution of this study in this area 

has been the identification of relevant stakeholder groups for the 

type of system under consideration.

10.4 Future Research Indicated

Based on the perceptions developed during this research project 

the following areas of additional research in related areas are 

recommended in this section:

10.4.1 Meta-Requirements / Functional Requirements Role

The identification of the two general categories of meta-

requirements and functional attributes developed in this study should 

be validated by further study and study associated with different
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types of information systems should be applied for this purpose. It 

is unlikely that this further study will be based on fundamental 

theory but rather on the use of the meta-requirement, functional 

requirement as a useful and helpful categorisation of requirements for 

various types of systems. This simple categorisation may be developed 

into a more complete taxonomy of requirements that may be of value in 

guiding either systems development projects or systems evaluation 

proj ects.

10.4.2 Prerequisite / Evaluative Requirements Classification

This study has presented a set of system attributes or system 

requirements proposed by Carson, Cramp, Morgan, and Roudsari (Carson, 

Cramp et al. 1998, p. 97) as a set of prerequisite requirements with 

other requirements being more evaluative in nature. This view 

suggests that a system under evaluation must first satisfy this 

fundamental set of prerequisite criteria before warranting further, 

and perhaps more detailed evaluation, using other criteria. The 

argument suggests that if the system does not meet fundamental 

prerequisite criteria, why devote significant effort to further 

evaluation. The criteria proposed by Carson, Cramp, Morgan, and 

Roudsari include "safety", "reliability", "acceptability", and 

"Usable" (or Usability). These four criteria do provide a useful set 

of criteria for this purpose. However, given that they were developed 

within a particular field of study associated with medical information 

systems, their general application should be confirmed. This will 

likely include determination of how such general concepts should be 

interpreted in other information systems applications areas. For 

example the concept of safety may have a very different interpretation 

when applied to patient monitoring or diagnosis systems than in a 

system used in an industrial environment.
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10.4.3 PDSS versus DSS

This study has argued that Personal Decision Support Systems 

(PDSS) represent a specialised case of Decision Support Systems (DSS). 

This argument has been based on the specific findings of this study 

and with emphasis on the analysis of the meta-requirements or 

attributes determined during the study. This representation of PDSS 

as a special case should be confirmed by further study. This should 

include investigation of whether the emphasis on only certain of the 

attributes selected from the Diffusion of Innovation literature 

warrants such characterisation as a special case.

10.4.4 Use of Health Care Insurance / Finance PDSS

The emphasis in this study on systems for the choice of health 

care finance or insurance was an emphasis on requirements definition. 

This has given limited attention to acceptance and use of such 

systems. It may well be that in this subject area that no matter how 

effectively requirements are defined and implemented, that actual 

demand for and use of a system may remain low. This is suggested in 

this study by the fact that even though the sample surveyed showed 

rather high use of the Internet, and consequently use of computers, 

the perceptions of likely use of a computer-based PDSS was not much 

higher than use of a paper-based system. Does implementation of a 

computer-based system offer enough value over a more traditional 

system? For this particular type of system, should the individual 

making the insurance coverage choice be seen as the likely user or 

some other person such as a representative of the employer's human 

resource department or an insurance agency representative? It may be 

that, in terms of systems acceptance in contrast to systems 

requirements definition, the individual being most impacted by the 

decision may not be the most probable user of the system. In this 

case building a better mousetrap may provide no assurance that the 

trap will actually be used to trap mice.
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Early in this study the general objective was identified as the 

determination of requirements for a Personal Decision Support System 

for selection among health care financing or insurance programs by an 

individual. In chapter 5 this general statement was restated and 

clarified to give attention to the definition of meta-requirements, 

more specific functional requirements, and the role of associated 

stakeholder groups. Through this restatement and identification of 

more specific areas of focus the general purpose of this study was 

given more clear-cut direction. Recognition of the three areas of 

interest has given definition and organisation to this study. It also 

has resulted in the generation of suggestions for more general impact 

on the definition of requirements of information systems at large. As 

a rather exploratory study in this area, the project has developed a 

fundamental awareness of the research question at hand, developed 

recommendations for information systems methodology, and has led to 

suggestions of some potential future directions for further 

investigation.
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11 Appendices

11.1 Appendix I - Selected Economic Definitions

A D V E R S E  S E L E C T IO N

W h e n  y o u  d o  b u s in e s s  w i t h  p e o p le  y o u  w o u ld  b e  b e t t e r  o f f  a v o id in g .  T h is  is  
o n e  o f  tw o  m a in  s o r t s  o f  MARKET FAILURE o f te n  a s s o c ia te d  w i t h  in s u ra n c e .  T h e  
o th e r  is  MORAL HAZARD. A d v e rs e  s e le c t io n  c a n  b e  a p r o b le m  w h e n  th e r e  is  
ASYMMETRIC INFORMATION b e tw e e n  th e  s e l le r  o f  INSURANCE a n d  th e  b u y e r ;  in  
p a r t ic u la r ,  in s u ra n c e  w i l l  o f te n  n o t  b e  p r o f i t a b le  w h e n  b u y e r s  h a v e  b e t t e r  
in fo r m a t io n  a b o u t  t h e i r  r is k  o f  c la im in g  t h a n  d o e s  t h e  s e l le r .  Id e a l ly ,  in s u ra n c e  
p r e m iu m s  s h o u ld  b e  s e t  a c c o r d in g  t o  th e  r is k  o f  a r a n d o m ly  s e le c te d  p e rs o n  in  th e  
in s u re d  s l ic e  o f  th e  p o p u la t io n  ( 5 5 - y e a r - o ld  m a le  s m o k e r s ,  s a y ) .  In  p r a c t ic e ,  t h is  
m e a n s  t h e  AVERAGE RISK o f  t h a t  g r o u p .  W h e n  th e r e  is  a d v e r s e  s e le c t io n ,  p e o p le  
w h o  k n o w  th e y  h a v e  a  h ig h e r  r is k  o f  c la im in g  th a n  th e  a v e r a g e  o f  t h e  g r o u p  w il l  
b u y  th e  in s u ra n c e ,  w h e r e a s  th o s e  w h o  h a v e  a b e lo w - a v e r a g e  r is k  m a y  d e c id e  i t  is  
to o  e x p e n s iv e  t o  b e  w o r th  b u y in g .  In  th is  c a s e , p r e m iu m s  s e t  a c c o r d in g  t o  th e  
a v e r a g e  r is k  w i l l  n o t  b e  s u f f ic ie n t  t o  c o v e r  th e  c la im s  t h a t  e v e n tu a l ly  a r is e ,  b e c a u s e  
a m o n g  th e  p e o p le  w h o  h a v e  b o u g h t  th e  p o l ic y  m o r e  w i l l  h a v e  a b o v e - a v e r a g e  r is k  
th a n  b e lo w - a v e r a g e  r is k .  P u t t in g  u p  t h e  p r e m iu m  w il l  n o t  s o lv e  t h is  p r o b le m ,  fo r  as  
t h e  p r e m iu m  r is e s  th e  in s u ra n c e  p o l ic y  w i l l  b e c o m e  u n a t t r a c t iv e  t o  m o r e  o f  th e  
p e o p le  w h o  k n o w  th e y  h a v e  a  lo w e r  r is k  o f  c la im in g .  O n e  w a y  t o  re d u c e  a d v e rs e  
s e le c t io n  is  to  m a k e  th e  p u rc h a s e  o f  in s u ra n c e  c o m p u ls o r y ,  s o  t h a t  th o s e  fo r  w h o m  
in s u ra n c e  p r ic e d  f o r  a v e r a g e  r is k  is  u n a t t r a c t iv e  a re  n o t  a b le  to  o p t  o u t .

A S Y M M E T R IC  IN F O R M A T IO N

W h e n  s o m e b o d y  k n o w s  m o r e  th a n  s o m e b o d y  e ls e . S u c h  a s y m m e t r ic  
in fo r m a t io n  c a n  m a k e  i t  d i f f i c u l t  f o r  t h e  tw o  p e o p le  t o  d o  b u s in e s s  to g e t h e r ,  w h ic h  
is  w h y  e c o n o m is ts ,  e s p e c ia l ly  th o s e  p r a c t is in g  GAME THEORY, a r e  in te r e s te d  in  i t .  
T r a n s a c t io n s  in v o lv in g  a s y m m e t r ic  ( o r  p r iv a te )  in fo r m a t io n  a re  e v e r y w h e r e .  A  
g o v e r n m e n t  s e l l in g  b ro a d c a s t in g  l ic e n s e s  d o e s  n o t  k n o w  w h a t  b u y e r s  a re  p re p a r e d  
t o  p a y  f o r  th e m ;  a le n d e r  d o e s  n o t  k n o w  h o w  l ik e ly  a  b o r r o w e r  is  t o  r e p a y ;  a u s e d -  
c a r  s e l le r  k n o w s  m o r e  a b o u t  t h e  q u a l i t y  o f  t h e  c a r  b e in g  s o ld  th a n  d o  p o te n t ia l  
b u y e rs .  T h is  k in d  o f  a s y m m e t r y  c a n  d is t o r t  p e o p le 's  in c e n t iv e s  a n d  r e s u l t  in  
s ig n i f ic a n t  in e f f ic ie n c ie s .

Source : www . economist . com/research/Economics/alph.-ibetic . cfm
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11.2 Appendix II - Selected American Hospitalisation Association

A H A  U tilis a tio n  S ta tis tic s

S e le c tio n s  fro m  A H A  T a b le  1 - H is to ric  
in U tilis a tio n , P e rs o n n e l, an d  F in a  

fo r  S e le c te d  Y e a rs  fro m  194 6  th ro u g

al T re n d s  
n ces  
h 200 0

C la s s ific a tio n

T o ta l n o n -fe d e ra l s h o rt-te rm  g e n e ra l an d  o th e r  s p e c ia l h o s p ita ls

H o s p ita ls

A m o u n t
(In

M illio n s
o f

d o lla rs )

A d ju s te d
p er

In p a tie n t
S ta y

(d o lla rs )

A n n u a l
P e rc e n t

o f
C h a n g e  - 
In p a tie n t  

S ta y

A d ju s te d
p er

In p a tie n t
D ay

(d o lla rs )

A n n u a l
P e rc e n t

o f
C h a n g e  - 
In p a tie n t  

D ay

1970 5 ,859 19,560 60 4 .5 9 73 .73

1971 5 ,8 6 5 22 ,4 0 0 667 .44 10% 83 .43 13%

1972 5 ,8 4 3 25 ,549 747 .42 12% 94.61 13%

1973 5,891 28 ,496 793 .88 6% 101.78 8%

197 4 5 ,977 32,751 8 83 .04 11% 113.21 11%

1975 5 ,9 7 9 39 ,110 1 ,024 .72 16% 133.08 18%

1976 5 ,9 5 6 45 ,4 0 2 1 ,172 .25 14% 152.24 14%

1977 5 ,973 51 ,832 1 ,316 .70 12% 173.25 14%

1978 5 ,9 3 5 5 8 ,348 1 ,470 .13 12% 193.81 12%

1979 5 ,9 2 3 6 6 ,184 1 ,631 .16 11% 21 5 .7 5 11%

1980 5 ,9 0 4 7 6 ,970 1 ,844 .19 13% 244 .44 13%

1981 5 ,8 7 9 90 ,739 2 ,1 6 7 .7 0 18% 28 3 .9 4 16%

1982 5 ,863 105 ,094 2 ,493 .09 15% 326 .68 15%

1983 5 ,843 116,632 2 ,7 7 5 .5 5 11% 368.01 13%

198 4 5 ,814 123 ,550 2 ,9 8 4 .0 0 8% 4 0 9 .8 5 11%

1985 5 ,7 8 4 130,700 3 ,238 .94 9% 4 5 9 .5 7 12%

1986 5 ,728 140 ,907 3 ,529 .60 9% 4 9 9 .1 9 9%

1987 5 ,6 5 9 152 ,909 3 ,848 .79 9% 53 6 .9 6 8%

1988 5 ,5 7 9 168,941 4 ,1 9 4 .3 9 9% 5 81 .08 8%

1989 5 ,497 185 ,204 4 ,5 7 2 .2 3 9% 63 0 .5 9 9%

1990 5 ,420 2 03 ,927 4 ,9 2 9 .9 3 8% 68 1 .5 2 8%

1991 5 ,3 7 0 2 25 ,230 5 ,3 4 5 .6 3 8% 745 .37 9%

1992 5,321 24 8 ,3 1 8 5 ,788 .52 8% 815 .99 9%

1993 5 ,289 26 6 ,3 8 2 6 ,1 2 0 .9 4 6% 874 .98 7%

1994 5 ,2 5 6 2 76 ,148 6 ,2 3 0 .3 3 2% 92 9 .6 5 6%
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A H A  U tilis a tio n  S ta tis tic s

S e le c tio n s  fro m  A H A  T a b le  1 • H is to ric  
in U tilis a tio n , P e rs o n n e l, an d  Fina  

fo r  S e le c te d  Y e a rs  fro m  1946  th rouc

al T re n d s  
n ces  
h 2 0 0 0

C la s s ific a tio n

T o ta l n o n -fe d e ra l s h o rt-te rm  g e n e ra l an d  o th e r s p e c ia l h o s p ita ls

H o s p ita ls

A m o u n t
(In

M illio n s
o f

d o lla rs )

A d ju s te d
p e r

In p a tie n t
S ta y

(d o lla rs )

A n n u a l
P e rc e n t

o f
C h a n g e  - 
In p a tie n t  

S ta y

A d ju s te d
p er

In p a tie n t
D ay

(d o lla rs )

A n n u a l
P e rc e n t

o f
C h a n g e  - 
In p a tie n t  

D ay

1995 5 ,2 2 0 28 6 ,0 7 3 6 ,2 2 0 .5 4 0% 96 6 .7 9 4%

1996 5 ,1 6 0 2 9 3 ,9 2 0 6 ,2 2 5 .9 5 0% 1 ,005 .45 4%

1997 5 ,082 30 6 ,0 8 8 6 ,2 6 6 .2 4 1% 1 ,031 .68 3%

1998 5 ,0 3 9 31 9 ,0 3 5 6 ,3 8 7 .5 3 2% 1 ,064 .93 3%

1999 4 ,9 7 7 33 5 ,4 0 5 6 ,5 1 2 .4 4 2% 1 ,101 .47 3%

2000 4 ,9 3 4 35 6 ,7 5 7 6 ,6 5 0 .6 8 2% 1 ,147 .99 4%

Source : Selected data from (AHA 2002, P- 2 )
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11.3 Appendix III

- Information Services for Retirement Planning - Examples From the World Wide Web

P a g e  D escrip tio n U R L C o m m e n t

D e lo itte  & T o u c h e : P rinc ip les  o f R e tire m e n t 
P lann ing

http ://www.dtonline.com 
/prptoc/prptoc.htm

A  se ries  o f g e n e ra l a rtic le s  on th e  s u b je c t o f re tire m e n t p la n n in g . 
Less o f a D SS th a t a w e b  based  ve rs io n  o f a ra th e r c o m p re h e n s iv e  
b o o k le t on  re t ire m e n t p lann ing .

R e tire m e n t P la n n in g  (U .S .) -  H om e  P age http ://retireplan.about 
.com/finance/retireplan 

/mbody.htm

S e rve s  s o m e w h a t as a porta l to  a n u m b e r o f o th e r W e b  s ite s  w ith  
in fo rm a tio n  on re tire m e n t p lann ing . S ite s  su ch  as  s p e c ia l p u rp o s e  

c a lcu la to rs , in v e s tm e n t c o m p a n y  s ites , p ro d u c t in fo rm a tio n , and  
in v e s tm e n t s tra te g y  a rtic le s  a re  inc luded .

R e tire m e n t P la n n in g  from  M o rn in g s ta r http ://retireplan.about 
.com/finance/retireplan 

/mbody.htm

G e n e ra l re tire m e n t p la n n in g  s e rv ic e s  p ro v id e d  by  M o rn in g s ta r, a 
w e ll-k n o w n  fin a n c ia l s e rv ic e s  p u b lish e r.

R e tire m e n t P la n n in g  H om e http ://www.wellsfargo.c 
om/retirement/

S e rve s  as a W e b  porta l to  a v a r ie ty  o f s e rv ic e s  on re t ire m e n t 
p la n n in g  o ffe re d  by  W e lls  Fargo .

R e tire m e n t and  F inanc ia l P la n n in g  -  O n lin e  
R e so u rce s

http ://www.aoa.dhhs.gov 
/aoa/pages/finplan.html

A  se rie s  o f W e b  p a g e s  p rov ided  by  th e  A d m in is tra tio n  on A g in g , a 
co m p o n e n t o f the  U .S . D e p a rtm e n t o f H ea lth  and  H u m a n  S e rv ic e s . 

Inc ludes  g e n e ra l d is c u s s io n s  o f re t ire m e n t issu e s  and  s p e c ia l 
p u rp o se  ca lc u la to rs .

In su ra n ce  and  R e tire m e n t P la n n in g  D ire c to ry  o f 
In fo rm a tio n

http ://www.e- 
analytics.com/insdir.ht 

m

A n In su ra n ce  A n d  R e tire m e n t P la n n in g  D ire c to ry  o f In fo rm a tio n  
p rov ided  by  th e  E q u ity  A n a ly t ic s  C o m p a n y . S e rv e s  as  a d ire c to ry  o r 

porta l to  a n u m b e r o f a d d itio n a l to p ic s  re la te d  to  in s u ra n c e  and
re tire m e n t.

M S N  M o n e y  C e n tra l: R e tire m e n t P lann ing http ://moneycentral,msn 
.com/retire/home.asp

S e rve s  as  a po rta l to  a d d itio n a l in fo rm a tio n  re g a rd in g  re t ire m e n t and
w ills .

C h a rle s  S ch w a b  I Hom e http ://www.schwab.com/ T h e  ho m e  p age  fo r  th e  C h a rle s  S w a b  in v e s tm e n t c o m p a n y . 
P ro v id e s  m ore  d ire c t a cc e s s  to  g e n e ra l in v e s tm e n t in fo rm a tio n  th a n  

re tire m e n t s p e c ific  in fo rm a tio n .

R e tire m e n t P lan  R o llove r.- O u a lifie d  P lans, 
M u tu a l F unds, A n n u itie s , In su rance

http ://www.retirement.p 
lan-online.com/

A  w e b  s ite  o ffe re d  b y  N o rth e a s t S e c u ritie s , Inc., a b ro k e r-d e a le r. 
O ffe rs  lin ks  to  o th e r w e b  s ites , s u p p o rt o f s o m e  d e fin itio n  o f te rm s , 

and the  a b ility  to  re q u e s t m o re  in fo rm a tio n . O rg a n is e d  p r im a rily  as  a 
m a rke tin g  s u p p o rt s ite  and o ffe rs  little  fu r th e r in fo rm a tio n  a s  an
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P a g e  D e s c r ip t io n U R L C o m m e n t

e x a m p le  o f a D SS .

V a n g u a rd  E d u ca tio n , P lann ing , and  A d v ice h t t p : / /w w w . v a n q u a r d . com 
/ e d u c  /  in v e d u 'c  . h t m l

S e rve s  as a fro n t-e n d  p a g e  to  in v e s to r in fo rm a tio n  s e rv ic e s  o ffe re d  
by  th e  V a n g u a rd  M u tua l Fund  in v e s tm e n t c o m p a n y . M a y  be 

c o n s id e re d  as a po rta l to  a d d itio n a l in fo rm a tio n  b u t n o t o rg a n is e d  in 
the  v isua l s ty le  o f m a n y  c o n te m p o ra ry  po rta l s ites .

R e tire m e n t P la n n in g  -- a g u id e  to  re tire m e n t 
p la n n in g  fro m  4 a n y th in g .c o m

h t t p : / / w w w . 4 r e t i r e m e n t p  
l a n n i n q . com

A  se a rch  se rv ice  th a t s e rv e s  as a fro n t end  fo r  a d d itio n a l a rtic le s  on 
re tire m e n t to p ics . A  s p e c ific  se a rch  pag e  o ffe re d  as  p a rt o f th e  “4 

A n y th in g ” se a rc h  site .

D .A . D a v id so n  & Co. h t t p : / / w w w .w e a lth m a n a q e  
m e n t s v c s . c o m /

A  m a rke tin g  o r p ro m o tio n a l w e b  s ite  fo r  W e a lth  M a n a g e m e n t 
S e rv ice s  and a B rian  D. O rton , a f in a n c ia l c o n s u lta n t w ith  th is  

o rg a n isa tio n . N o t to  be co n s id e re d  a g ood  e x a m p le  o f a D SS.

R e tire W e b  H o m e  P age h t t p : / / www. r e t i r e w e b . c o  
m /

S e rve s  as a fro n t end  to  a d d itio n a l re t ire m e n t in fo rm a tio n  fo r 
C a n a d ia n s . O f p a rtic u la r in te re s t is th e  g ra p h ica l s ite  m a p  d ia g ra m  

p resen ted  on th e  h o m e  page  o f th e  s ite  as an a id  to  s ite  use rs .

Q u ic k e n .c o m  R e tire m e n t h t t p : / / www. q u i c k e n . c o m / 
r e t i r e m e n t /

A  porta l typ e  o f page  o ffe rin g  a c c e s s  to  a d d itio n a l re t ire m e n t 
in fo rm a tio n . O n e  o f a se t o f in v e s tm e n t po rta l pa g e s  o ffe re d  on th e

s ite .

In s u ra n c e  and  R e tire m e n t P la n n in g  D ire c to ry  o f 
In fo rm a tio n

h t t p : / / s t o c k n b o n d . 3 1 . n e  
t /

P ro v id e s  a link  to  a s p e c ia lis e d  se a rch  on th e  to p ic  o f “ in s u ra n c e ” 
g e n e ra te d  b y  the  s a v v y .c o m  se a rc h  e ng ine . A  g o o d  e x a m p le  o f a 
sp e c ia lise d  se a rch  e n g in e  as pa rt o f a n o th e r s e rv ice , bu t d o e s  no t 

d ire c tly  p ro v id e  a goo d  e x a m p le  o f a D SS.

In te rn a tio n a l S o c ie ty  fo r R e tire m e n t and L ife 
P lann ing

h t t p : / / w w w . i s r p l a n . o r q / S ite  p rov ided  by  In te rn a tio n a l S o c ie ty  F o r R e tire m e n t and  L ife  
P lann ing . T h e  s ite  p ro v id e s  in fo rm a tio n  a b o u t th is  o rg a n is a tio n  bu t 

shou ld  no t be  c o n s id e re d  a g o o d  e x a m p le  o f D SS .

G u id e  to  R e tire m e n t L iv ing  O n line ! h t t p : / / w w w . r e t i r e m e n t .1  
i v i n q . c o m /

P ro m o te s  the  R e tire m e n t L iv ing  M a g a z in e , w h ich  in c lu d e s  a rtic le s  
a b o u t re tire m e n t liv ing  In th e  W a s h in g , D .C . a rea  a n d  o th e r c itie s  in 

the  N o rth e a s t U .S . N o t a g o o d  e x a m p le  o f D SS .

R e tire m e n t P lus h t t p : / / w ww . r e t i r e m e n t . p  
l u s . com

In ve s tm e n t s ite  w ith  g u id e  to  p e rso n a l f in a n c ia l p la n n in g  fo r  
C a n a d ia n s . E m p h a s is  is on  re tire m e n t s tra te g ie s  and  ta x  p la n n in g .

R e tire m e n t P la n n in g  W o rk s h e e t h t t p : / /w w w . t r o w e p r i c e . c 
o m / r e t i r e m e n t / r e t i r e . h t  

m l

T h is  w o rk s h e e t g ive s  a q u ic k  e s tim a te  o f the  to ta l a m o u n t o f m o n e y  
lik e ly  needed  fo r re tire m e n t. P ro v id e d  by  th e  T. R ow e  P rice  

in v e s tm e n t c o m p a n y , th is  d o e s  p ro v id e  a goo d  e x a m p le  o f a D SS .
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11.4 Appendix IV

- Information Services for Life Insurance - Examples from the World Wide Web

P a g e  D e s c rip tio n U R L C o m m e n t

In su ra n ce  C o s t E s tim a to r h ttp ://w w w .b u d g e tlife .c o m /c g i-b in /g e t-
u r l.c g i? a ffilid = tb 9 9 1 8

In c lu d e s  an e s tim a to r fe a tu re  fo r  te rm  life  in s u ra n c e  
th a t c la im s  to  “to  fig u re  o u t h o w  m u ch  you  "s h o u ld "  
be pay ing  fo r  te rm  life  in s u ra n c e ” and  g ive  a c c e s s  to  
160 c o m p a n ie s ’ ra tes.

M e tro p o lita n  L ife  Insu rance  C o m p a n y  
(M e tL ife  O n line )

h ttp ://w w w .m e tlife .c o m / A n  o n lin e  s e rv ice  to  a s s is t in  s e le c tin g  v a r io u s  typ e s  
o f in s u ra n c e  p roduc ts .

U R L  In su ra n ce  A g e n c y  In c .’s Q u o te T e rm L ife  
S e rv ice

h ttp ://w w w .q u o te te rm life .c o m / P ro v id e s  fo r  p re p a ra tio n  o f te rm  life  in s u ra n c e  
q u o te s  fro m  a n u m b e r o f life  in s u ra n c e  c o m p a n ie s .

411 L ife  In su ra n ce h ttp ://w w w .411  in s u re .c o m / S e rve s  as  a porta l o r d ire c to ry  to  v a r io u s  L ife  
In su ra n ce  s e rv ic e s  to  in c lu d e  id e n tific a tio n  o f 
c o m p a n ie s  and  a g e n c ie s , d e fin itio n  o f te rm s , and  
lin ks  to  s ta te  in s u ra n c e  c o m m is s io n e rs ’ o ff ic e s .

A A R P  L ife  In su ra n ce h ttp ://w w w .n y la a rp .c o m / P ro v id e s  p o rta l to  L ife  In su ra n ce  s e rv ic e s  o ffe re d  by 
A m e ric a n  A s s o c ia tio n  o f R e tired  P e rso n s  (A A R P ) in 
c o n ju n c tio n  w ith  N ew  Y o rk  L ife  co m p a n y . In c lu d e s  
p ro v is io n  fo r  o n lin e  q u o te s  and “ H o w  to  B u y  L ife  
In s u ra n c e  g u id e .”

A B C  L ife  In su ra n ce h ttp ://w w w .a b c - life - in s u ra n c e .c o m / In c lu d e s  p ro v is io n  fo r  o n lin e  quo te .

L ife  ln s u ra n c e .n e t w w w .life in s u ra n c e .n e t In c lu d e s  p ro v is io n  fo r  o n lin e  quo te , a c c e s s  to  “ L ife  
In su ra n ce  101 ” and  use  o f sp e c ia lis e d  c a lc u la to rs .

T e rm  L ife  P ros h ttp ://w w w .life in s u ra n c e te rm q u o te .c o m / P ro v id e s  fo r  o n lin e  q u o te s  w ith  s p e c ia l e m p h a s is  on 
q u o te s  fo r  te rm  life  in su ra n ce .

A life Q u o te  com h ttp ://w w w .life in s u ra n c e te rm q u o te .c o m / In c lu d e s  o n lin e  q u o te  fe a tu re  and  a c c e s s  to  g e n e ra l 
in fo rm a tio n  on L ife  Insu rance .

N e w  Y o rk  L ife  Insu rance  C o m p a n y h ttp ://w w w .n e w y o rk life .c o m / S e rve s  as  a po rta l to  a d d itio n a l in fo rm a tio n  a b o u t 
N e w  Y o rk  L ife  Insu rance , L ife  In s u ra n c e  in g e n e ra l, 
id e n tific a tio n  o f a g e n ts , and  a V irtu a l S e rv ic e  C e n te r 
p ro v id in g  “o n lin e  p o lic y  m a n a g e m e n t and  c u s to m e r 
se rv ice .

P y ra m id  L ife  Insu rance h ttp ://w w w .p y ra m id life .c o m / G ives  e m p h a s is  on m a rk e tin g  to  s e n io r c itiz e n s  w ith  
sp e c ia l e m p h a s is  on long  te rm  ca re  c o v e ra g e .

N e ta q u o te .co m h ttp ://w w w .n e ta q u o te .c o m / P ro v id e s  o n lin e  q u o te  sc re e n  c la im in g  to  p ro v id e

283

http://www.budgetlife.com/cgi-bin/get-
http://www.metlife.com/
http://www.quotetermlife.com/
http://www.411
http://www.nylaarp.com/
http://www.abc-life-insurance.com/
http://www.lifeinsurance.net
http://www.lifeinsurancetermquote.com/
http://www.lifeinsurancetermquote.com/
http://www.newyorklife.com/
http://www.pyramidlife.com/
http://www.netaquote.com/


Requirements for a Personal Decision Support System

P ag e  D e s c rip tio n U R L C o m m e n t

q u o te s  on a v a r ie ty  o f te rm  life  p ro d u c ts  fro m  175
FB IC h ttp ://w w w .b a d fa ith in s u ra n c e .o rg / S ite  c la im s  to  p ro v id e  a “ R a n k in g  o f In su ra n ce  

C o m p a n ie s  by  P a y m e n t o f C la im s .” Id e n tif ie s  “ G ood  
F a ith ” and “ B ad F a ith ” co m p a n ie s .

N O L O .C O M  -  La w  fo r  C om h ttp ://w w w .n o lo .c o m /e n c y c lo p e d ia /a rtic le s /e p /li
_ b u y .h tm l

P ro v id e s  a g e n e ra l d is c u s s io n  o f m a k in g  L ife  
In su ra n ce  p u rc h a s e s  and  g iv e s  lin ks  to  se ve ra l 
o n lin e  ra te  q u o ta tio n  s e rv ic e s  o r in s u ra n c e  ra te  
s h o p p in g  se rv ice s .
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11.5 Appendix V

- Information Services for Health Insurance - Examples from the World Wide Web

P age D e s c rip tio n C o m m e n t

F ind  H e a lth  In su ra n ce P rov ides  a s s is ta n ce  in o b ta in in g  ra te  q u o ta tio n s  fro m  a n u m b e r o f a g e n ts  and  he a lth

U R L: h ttp ://w w w .fin d -h e a lth - in s u ra n c e .c o m /
in su ra n ce  co m p a n ie s .

Inc ludes  a g lossa ry .

R e q u ire s  id e n tifica tio n  o f fa m ily  m e m b e rs , to b a c c o  use , and  s e le c tio n  o f typ e  if h e a lth  
in su ra n ce  sough t. N o a s s is ta n c e  o th e r than  g lo s s a ry  fo r  a s s is ta n c e  in th e  s e le c tio n  o f 
typ e  o f cove rage .

P D S S  S uppo rt: L im ited . P ro v id e s  links  to  in s u ra n c e  c o m p a n y  ra tin g  se rv ic e s  and 
g lossa ry .

H ea lth  C a re  F in a n c in g  A d m in is tra tio n  
(C h a n g e d  to  C M S  -  C e n te rs  fo r  M e d ica re  and 

M e d ica id )

U R L: h ttp ://w w w .fin d -h e a lth - in s u ra n c e .c o m /

H ea lth  C a re  F inanc ing  A d m in is tra tio n  (H C F A ) w e b  s ite . In c lu d e s  in fo rm a tio n  on 
g o v e rn m e n t p ro g ra m s  such  as M e d ica re  and  M ed ica id .

P D S S  S uppo rt: No

C a s tle  G ro u p  H ea lth  Net

U R L: h ttp ://w w w .m id w e s th e a lth .c o m /

D escribed  on the  W e b  s ite  as: “C as tle  G ro u p  is an in d e p e n d e n t he a lth  in s u ra n c e  a g e n c y  
loca ted  in N o rth b ro ok , Illino is . W e  can  p ro v id e  a cc e s s  to  in d iv id u a l and  g ro u p  hea lth  
in su ra n ce  q u o te s  and re la te d  p ro d u c ts  fo r  in d iv id u a ls  and  b u s in e s s e s  . . . ” D ire c tly  s e rve s  
o n ly  th e  s ta te s  o f Illino is , Ind iana , W is c o n s in , and  T e x a s  b u t p ro v id e s  lin ks  to  a g e n ts  in 
all s ta tes.

M a jo r s u b je c ts ’ lin ks  from  the  h o m e  page  inc lude : In d iv id ua l and  F a m ily  H ea lth  P lans, 
P lans fo r  the  S e lf E m p lo ye d , E m p lo y e r B ased  G ro u p  H ea lth  P lans, In su ra n ce  101, and  
G e t a quo te .

O f spec ia l in te re s t a re  th e  In su ra n ce  101 page  and  th e  lis t o f  a d d itio n a l w e b  re s o u rc e s  
a va ila b le  fro m  the  In su ra n ce  101 page.

P D S S  S upport: NO

4 H e a lth  ln su ra n ce .co m A  pag e  p ro v id in g  lin ks  to  o th e r re la ted  W e b  s ites . M a jo r to p ic  a re a s  on the  h o m e  page  
inc lude : C o n s u m e r In fo rm a tio n , H ea lth  P lan  P ro v id e rs , P ro fe ss io n a l R e so u rce s ,

U R L: h ttp ://4 h e a lth in s u ra n c e .4 a n y th in g .c o m / S p e c ia lty  P lan P rov ide rs , G e t A  Q u o te  ra te  fin d e r, and  se a rch  fo r  a loca l agen t. 

P D S S  S uppo rt: No
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P a g e  D e s c rip tio n C o m m e n t

G loba l H ea lth  ln s u ra n c e .n e t

U R L: h ttp ://w w w .g lo b a lh e a lth in s u ra n c e .n e t/

P rov ides  quo te  c a p a b ility  fo r  hea lth  Insu rance . In c lu d e s  q u o te s  fo r  in te rn a tio n a l hea lth  
and te rm  life.

P D S S  S uppo rt: No

A lte rn a tiv e  H ea lth  In su ra n ce  

U R L: h ttp ://w w w .a lth lth in s .c o m /

“ A lte rn a tiv e  H ea lth  In su ra n ce  S e rv ice s  o ffe rs  c o v e ra g e  to  p a tie n ts  w h o  s e e k  such  
tre a tm e n ts  as a cu p u n c tu re , ch iro p ra c tic , h o m e o p a th y  and n a tu ro p a th y  as w e ll as 
co n ve n tio n a l tre a tm e n ts ."

P D S S  S uppo rt: No

H ea lth  P la n s  O n lin e  . com

U R L: h ttp ://w w w .h e a lth p la n s o n lin e .c o m /

P rov ides a cce ss  to  a n u m b e r o f in s u ra n c e  a g e n ts  and  so m e  g e n e ra l in fo rm a tio n  
rega rd ing  hea lth  in su ra n ce  cove rage .

P D S S  S uppo rt: No

T e x a s  H ea lth  In su ra n ce

U R L: h ttp ://w w w .te x a s h e a lth in s u ra n c e .c o m /in d e x .h tm l

O ffe rs  q u o te s  on hea lth  in su ra n ce  fo r re s id e n ts  o f T exas . 

P D S S  S upport: No

E q u ity  A n a ly t ic s  L im ited , Ltd.

U R L: h ttp ://w w w .e -a n a ly t ic s .c o m /in s d ir .h tm

P rov ides  lin ks  to  a n u m b e r o f papers  and  in fo rm a tio n  re s o u rc e s  re la te d  to  fin a n ce , 
inves tm en t, in su ra n ce , and  re tire m e n t p la n n in g . H ow eve r, th e  lin k  fo r  H ea lth  In su ra n ce  
show s a b rie f p a p e r on S in g le  P re m iu m  L ife  In su rance .

P D S S  S uppo rt: No. H ow eve r, lin ks  m e n tio n e d  a b o ve  m a y  be use fu l.

In sW e b P rov ides lin ks  to  a n u m b e r o f in s u ra n c e  c o m p a n y  s ites . T h e  “to o lb o x ” p age  o ffe rs  
acce ss  to a “ H ea lth  P lan A n a ly z e r” w h ich  s e rve s  as  an  e x a m p le  o f a fa ir ly  s im p le  (6 
qu e s tio n s ) d e c is io n  s u p p o rt sys tem  to  a s s is t in th e  s e le c tio n  o f a ty p e  o f h e a lth  ca re  
fin a n c ing  sys tem .

P D S S  S uppo rt: L im ited

W e b  s ite  fo r  the  P ru d e n tia l c o m p a n y  

U R L: h ttp ://w w w .p ru d e n tia l.c o m /

P rov ides  W e b  based  a c c e s s  to a n u m b e r o f fin a n c ia l p ro d u c ts  and  s e rv ic e s  fro m  the  
P ruden tia l c o m p a n y  ca te g o rise d  by: Insu ra n ce , In ve s tm e n ts  and  B ro k e ra g e , R ea l E s ta te  
and R e loca tion , B ank ing , B u s in e ss  to  B u s in e ss , and  F in a n c ia l P la n n in g . N o  se rv ic e s  
sp e c ific  to  hea lth  ca re  fin a n c in g  o r hea lth  in s u ra n c e  no ted .

P D S S  S uppo rt: No. P ro v id e s  s u p p o rt se rv ic e s  fo r  L ife , H o m e o w n e rs , Lon g  T e rm  C are , 
P ersona l L iab ility , and A n n u itie s  bu t no t H ea lth  c o ve ra g e .

M ichae l W . S m ith  A g e n c y  

U R L: h ttp ://w w w .in s u re m n .c o m /

W e b  s ite  fo r  an  in d e p e n d e n t in su ra n ce  s e rv in g  M in n e so ta . In c lu d e s  ra te  q u o te  fa c ility . 

P D S S  S u p p o rt No
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Page D e s c rip tio n C o m m e n t

A C E  H ea lth  Insu ra n ce In su ra n ce  a g e n t s ite  s u p p o rtin g  q u o te s  fo r  s ta te s  o f C a lifo rn ia , T e x a s , G e o rg ia , and  
Illino is

U R L: h ttp ://w w w .a c e h e a lth .c o m /
P D S S  S uppo rt: L im ited . A  page  o f in fo rm a tio n , “S e c re ts  o f B u y in g  In d iv id ua l H ea lth  
In s u ra n c e ” ava ilab le .

S a vo n  C a lifo rn ia  H ea lth  In su ra n ce P ro v id e s  on line  a cce ss  to  ra te  q u o ta tio n s  fo r  a n u m b e r o f hea lth  p la n s  and  g ro u p  h e a lth  
insu rance .

U R L: h ttp ://w w w .s a v o n h e a lth ln s u ra n c e .c o m /
P D S S  S upport: No. N ot on w e b  in s u m m e r 2002.

C o n e s c o  C o m p a n y

U R L: h ttp ://w w w .c o n s e c o .c o m /

W e b  s ite  o ffe rin g  in fo rm a tio n  on in su ra n ce  and  o th e r fin a n c ia l p ro d u c ts . In c lu d e s  a 
“ C o m p re h e n s iv e  F in a n c ia l P lann ing  T o o l” th a t a d d re s s e s  re tire m e n t p la n n in g . No 
sp e c ia l re la tio n sh ip  to  he a lth  ca re  fin a n c in g  no ted .

P D S S  S upport: No.

H C F A ’s S ta te  C h ild re n ’s H ea lth  In su ra n ce  P rog ram  
(S C H IP )

U R L: h ttp ://w w w .h c fa .g o v /in it/c h lld re n .h tm

A  w eb  page  p rov ided  by  H C F A  th a t g ive s  in fo rm a tio n  on th e  S ta te  C h ild re n ’s H ea lth  
In su ra n ce  P rog ram  (S C H IP )

P D S S  S uppo rt: No. H ow eve r, link to  b p h c .h rs a .g o v  s ite  p ro v id e s  a c c e s s  to  in fo rm a tio n  
on ce rta in  pub lic  hea lth  se rv ice s .

A b o u t H ea lth  Insu rance , Inc. A  fu ll se rv ice  in d e p e n d e n t a g e n c y  s e rv in g  th e  sm a ll b u s in e s s  o w n e r in N ew  Y ork , 
C o n n ec ticu t, N ew  Je rse y , P e n n sy lva n ia , M a ry la n d  and  D e la w a re

u k l . n u p .//w w w .aD O U tnea iin insu rance .com /
P D S S  S uppo rt: No.

B u s in e ss  B ene fits , Inc. A  w e b  s ite  o ffe rin g  in s u ra n c e  in fo rm a tio n  c a te g o r is e d  by: In d iv id ua l, F am ily , S m a ll 
G roup , S h o rt T e rm  H ea lth  Insu ra n ce , T e rm  L ife  and  an In su ra n ce  G lo ssa ry . S e rv e s  the

u k l . n ttp .//w w w .m a jo rm eQ icannsu rance .com / s ta te s  o f Illino is , Ind iana , Iow a, M ich igan , M isso u ri, Idaho , W is c o n s in , T e xa s , G eo rg ia , 
and F lo rida .

P D S S  S upport: No.

S a fT N e t O p in io ns  e xp re sse d  as an “ e d ito r ia l” a b o u t th e  sa le  o f in s u ra n c e  s e rv ic e s  in th e  W e b . 
D oes in c lude  links  to  o th e r in su ra n ce  s ite s  and  lin ks  to  a g e o g ra p h ic a l and  a lp h a b e tic  lis t

u k l . n ttp .//w w w .s a re tn e t.co m /
o f agen ts .

N a tio n w id e  in s u ra n c e  co m p a n y  

U R L: h ttp ://w w w .n a tio n w id e .c o m /

W e b  s ite  fo r  the  N a tio n w id e  in su ra n ce  c o m p a n y . N o s p e c ia l e m p h a s is  on hea lth  
in su ra n ce  noted.

P D S S  S upport: No. P ro v id e s  su p p o rt fo r  A u to , L ife , H o m e o w n e rs , B u s in e ss  bu t no t 
H ea lth . T h e  “C a lc u la to rs ” p ro v id e d  to  no t a d d re s s  H ea lth .
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P a g e  D e s c rip tio n C o m m e n t

411 Insu re

U R L: h ttp ://w w w .4 1 1 in s u re .c o m /

Inc ludes lin ks  to  Insu ra n ce  co m p a n ie s , a g e n ts , a g lo ssa ry , and  s ta te  d e p a rtm e n ts  o f 
Insurance . N o spec ia l e m p h a s is  on h e a lth  in s u ra n c e  noted.

P D S S  S uppo rt: No

H ea lth  o f A m e ric a  In su ra n ce  A g e n c y  

U RL:
h ttp ://w w w .h e a lth in s u ra n c e a g e n c y .c o m /w ls c o n s ln _ h e a lth
_ in s u ra n c e .h tm l

P rov ides  q u o te s  fo r hea lth  in su ra n ce  in c a te g o r ie s  o f S e lf E m p lo ye d , M e d ica l S a v in g s  
A ccoun ts , fa m ilie s , s tu d e n ts , e tc. P ro v id e s  s e rv ic e s  in M in n e so ta , T e x a s  and  W is c o n s in .

P D S S  S uppo rt: No

U .S . N ew s O n lin e  

U R L:
h ttp ://w w w .u s n e w s .c o m /u s n e w s /n y c u /h e a lth /h e k d ls t.h tm

P rov ides a lis t o f hea lth  in su ra n ce  p ro g ra m s  fo r  ch ild re n  w ho  a re  n o t e lig ib le  fo r 
M ed ica id .

P D S S  S uppo rt: No. T h e  s p e c ific  d o c u m e n t w a s  no lo n g e r o n lin e  in s u m m e r o f 2002  
a lthough  th e  w eb  s ite  is s till on line .

F a rm e r’s In su ra n ce  G ro u p

U R L: h ttp ://w w w .fa rm e rs in s u ra n c e .c o m /

W e b  page  fo r  the  F a rm e r’s Insu rance  G ro u p  p ro v id in g  lin ks  to  g e n e ra l in s u ra n c e  top ics . 
N o e m p h a s is  on hea lth  in su ra n ce  no ted .

P D S S  S uppo rt: No. T h e  “ D e te rm in e  M y  N e e d s ” se c tio n  o f the  s ite  a d d re s s e s  o th e r 
lines  but no t h e a lth  cove rage .
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BCBS Association PDSS for Health Care Financing Example

The following example of a Personal Decision Support system is 

taken from the World Wide Web site of the Blue Cross Blue Shield 

Association as presented in 1999. As of the summer of 2002 this 

service was no longer posted on the BCBSA web site. However, this 

system may be taken as an example of a "qualitative" type of decision 

support system. Personal judgments are made in answering questions 1 

through 8, which result in a point score being determined. A scale is 

then provided to use in evaluating the significance of the calculated 

points. This system may be compared in nature to point oriented Loan 

Application evaluation systems used by banks for loan or mortgage 

qualification.

Requirements for a Personal Decision Support System

11.6 Appendix VI -

Choosing the plan that's right for you.

Do you travel a lot? Does your health plan need to cover you or 

members of your family away from home, such as at college or an 

extended vacation?

1. Do you currently have any pre-existing medical 

conditions?

2. Is it important for you to be able to use a 

specific brand of prescription medication?

3. Is it important for you to be able to see a 

specialist without a referral from a primary care physician?
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4. Is it important for you to be able to choose any 

physician or hospital for your care, even if it will cost 

more?

5. Is it important for your health pian to include 

routine and preventive care?

6. Is it important for your health plan to cover most 

of the cost of a physician visit?

7. Would you be willing to switch to a new primary 

care physician to save money?

How to score your results:

8-11 Y o u r he a lth  ca re  n e e d s  can  p ro b a b ly  be m e t by  a tra d it io n a l H M O

12-16  Y o u r hea lth  c a re  needs can  p ro b a b ly  be  m e t by an H M O  w ith  P O S  o p tio n s  

17 -20  Y o u r hea lth  c a re  ne e d s  can  p ro b a b ly  be m e t by  a P P O

2 1 -2 4  Y o u r hea lth  ca re  n e e d s  can  p ro b a b ly  b e s t be  m e t w ith  a fe e -fo r-s e rv ic e  p lan

290



Requirements for

11.7 Appendix VII - BCBS of

a Personal Decision Support System 

Tennessee - Health Plan Options

Individual Products

Product Name Product Description

B lu e C ro ss  65 S e le c t A  spec ia l P P O -s ty le  M e d ica re  s u p p le m e n t p lan  fo r  S e n io r 
T e n n e s s e e ’s a v a ila b le  In s o m e  M idd le  and  E ast 
T e n n e s s e e  coun ties .

B lu e C ro ss  65 A  tra d it io n a l M e d ica re  s u p p le m e n t fo r  S e n io r 
T e n n e s s e e 's  w h ich  is a v a ila b le  s ta te w id e .

N o n -G ro u p  B lu e P e fe rre d B road  he a lth  ca re  p ro te c tio n  fo r  in d iv id u a ls  th ro u g h  
T e n n e s s e e ’s la rg e s t s ta te -o f-th e -a rt P P O  n e tw o rk .

S h o rt-T e rm  B lu e P re fe rre d A  spec ia l p ro g ra m  o ffe rin g  g u a ra n te e d  a c c e p ta n c e  fo r 
b road  B lue  C ro ss  and B lue  S h ie ld  p ro te c tio n  from  
u n e xp e c te d  hea lth  ca re  e xp e n s e s  fo r  90  o r 120 days.

Group Products

P ro d u c t N am e P ro d u c t D e s c rip tio n

P P O  -  P re fe rre d  P ro v id e r 
O rg a n is a tio n  P lans

P P O  P lans p ro v id e  c o v e ra g e  th ro u g h  a b road  s ta te -w id e  
n e tw o rk  o f hea lth  ca re  p ro v id e rs . T h e y  g ive  m e m b e rs  
the  w id e s t p o ss ib le  se le c tio n  o f d o c to rs  and  h osp ita ls . 
H ea lth  ca re  p ro v id e rs  a re  pa id  th ro u g h  s ta te -o f-th e -a rt 
re im b u rs e m e n t m e th o d s  th a t re d u ce  m e m b e rs ’ cos ts . 
R educed  b e n e fits  a re  p rov ided  fo r the  se rv ic e s  o f o u t-o f-
n e tw o rk  p rov ide rs .

C o P a y  P P O  P lans C o P a y  P P O  P lans fe a tu re  p re d ic ta b le  H M O -s ty le  co p a y  
b e n e fits  in a P P O  e n v iro n m e n t. T h is  m e a n s  the  P lans 
p rov ide  b road  b e n e fits  and  a c c e s s  to  d o c to rs  and 
h o sp ita ls  in a b road  s ta te -w id e  n e tw o rk  w ith o u t 
co m p lica te d  re fe rra l p ro ce d u re s .

P O S  -  P o in t o f S e rv ice  
P lans.

P o ln t-o f-s e rv lc e  P lans p ro v id e  re g u la r H M O  b e n e fits  
th ro u g h  a p r im a ry  ca re  p h y s ic ia n -b a s e d  d e liv e ry  sys te m , 
bu t a lso  p ro v id e  in s u ra n c e  b e n e fits  fo r o u t-o f-n e tw o rk  
se rv ice s . P O S  P lans a re  a v a ila b le  in m o s t T e n n e s s e e  
co u n tie s .

H M O  -  H ea lth  M a in te n a n ce  
O rg a n is a tio n s  P lans.

A n  H M O  P lan  is a s y s te m a tic  a p p ro a c h  co m b in in g  the  
d e liv e ry  and fin a n c in g  o f all n o n -e m e rg e n c y  hea lth  ca re  
s e rv ice s  th ro u g h  a p ro v id e r n e tw o rk  w ith  a p r im a ry  ca re  
p h ys ic ian  a c c e s s  po in t. T h e  H M O  is the  m o s t e ffe c tive  
m e th o d  fo r h e lp ing  in d iv id u a ls  m a n a g e  th e ir  ow n  hea lth  
ca re . H M O  c o v e ra g e  is a va ila b le  in m o s t T e n n e s s e e  
coun ties .

Source: Blue Cross Blue Shield of Tennessee web site: 
http:/www.bcbst.com/plans
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11.8 Appendix VIII - 

Rogers' Generalisations

The generalisations presented here are those presented by Rogers 

in his 1995 4th edition of Diffusion of Innovations. The 

generalisation numbers and page numbers are those assigned by Rogers 

based on the chapters of his work. The identification of objects and 

attributes of the generalisation shown here are not included in 

Rogers' original work.

G en .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

C h a p te r 5 -  T h e  In n o v a tio n -D e c is io n  
P rocess

5-1 166 E a rlie r k n o w e rs  o f an in n o v a tio n  
h a ve  m o re  fo rm a l e d u c a tio n  than  
la te r kn o w e rs .

K n o w e rs  o f 
Innova tion

F orm a l
e d u ca tio n

5-2 166 E a rlie r k n o w e rs  o f an  in n o va tio n  
ha ve  h ig h e r s o c io -e c o n o m ic  s ta tu s  
than  la te  kn o w e rs .

K n o w e rs  o f 
In n o va tio n

S o c io -e c o n o m ic
s ta tus

5-3 167 E a rlie r kn o w e rs  o f an  in n o va tio n  
ha ve  m o re  e x p o s u re  to  m a ss  m ed ia  
ch a n n e ls  o f c o m m u n ic a tio n  than  
la te r kn o w e rs .

K n o w e rs  o f 
In n o va tio n

E xp o su re  to  
m ass  m ed ia

5-4 167 E a rlie r k n o w e rs  o f an in n o v a tio n  
h a ve  m o re  e x p o s u re  to  in te rp e rso n a l 
ch a n n e ls  th a n  la te r kn o w e rs .

K n o w e rs  o f 
In n o va tio n

E xp o su re  to
in te rp e rson a l
c h a n n e ls

5-5 167 E a rlie r k n o w e rs  o f an  in n o va tio n  
ha ve  m o re  ch a n g e  c o n ta c t th a n  la te r 
know ers .

K n o w e rs  o f 
Inn o va tio n

C h a n ge  ag e n t 
c o n ta c t

5-6 167 E a rlie r kn o w e rs  o f an  in n o va tio n  
ha ve  m o re  soc ia l p a rtic ip a tio n  than  
la te r kn o w e rs .

K n o w e rs  o f 
Innova tion

S ocia l
p a rtic ip a tio n

5-7 167 E a rlie r k n o w e rs  o f an in n o v a tio n  are  
m o re  co sm o p o lite  th a n  la te r 
know ers .

K n o w e rs  o f 
In n o va tio n

C o sm o p o lite

5-8 176 A t le a s t s o m e  d e g re e  o f re - in v e n tio n  
o ccu rs  a t th e  im p le m e n ta tio n  s tage  
fo r  m a n y  in n o v a tio n s  and  fo r  m a n y  
a d o p te rs .

Im p le m e n ta tio n
s ta g e

R e -in ve n tio n

5-9 183 L a te r a d o p te rs  a re  m o re  lik e ly  to  
d is c o n tin u e  in n o v a tio n s  than  are  
e a rlie r a d o p te rs .

E a rly  a d o p te rs  
vs. la te r 
a dop te rs .

In c lin a tion  to  
d is c o n tin u e

5-10 188 S ta g e s  e x is t in th e  in n o va tio n  
p ro ce ss

T h e  in n o va tio n  
p ro ce ss

E x is te n ce  o f 
s tages

5-11 195 M ass  m e d ia  ch a n n e ls  a re  re la tiv e ly C o m m u n ic a tio n Im p o rta n c e  o f
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G e n .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

m ore  im p o rta n t a t th e  k n o w le d g e  
s ta g e  and  in te rp e rso n a l c h a n n e ls  
a re  re la tiv e ly  m o re  im p o rta n t a t the  
p e rsu a s io n  s ta g e  in th e  in n o va tio n - 
d e c is io n  p rocess .

c h a n n e ls ch a n n e l a t 
s tages

5-12 196 C o s m o p o lite  ch a n n e ls  a re  re la tive ly  
m o re  im p o rta n t a t th e  kn o w le d g e  
s tage , and  lo ca lite  ch a n n e ls  a re  
re la tiv e ly  m o re  im p o rta n t a t the  
p e rsu a s io n  s ta g e  in th e  in n o va tio n - 
d e c is io n  p rocess.

C o m m u n ica tio n
c h a n n e ls

Im p o rta n ce  o f 
ch a n n e l a t 
s ta g e s

5-13 197 M ass  m e d ia  c h a n n e ls  a re  re la tiv e ly  
m o re  im p o rta n t th a n  in te rp e rson a l 
ch a n n e ls  fo r  e a rlie r a d o p te rs  than  
fo r  la te r a d o p te rs .

C h a n n e ls  o f 
c o m m u n ic a tio n

Im p o rta n ce  fo r 
e a rlie r vs. la te r 
a d o p te rs

5-14 197 C o s m o p o lite  c h a n n e ls  a re  re la tive ly  
m o re  im p o rta n t th a n  lo ca lite  
c h a n n e ls  fo r  e a rlie r a d o p te rs  than  
fo r  la te r a dop te rs .

C h a n n e ls  o f 
c o m m u n ic a tio n

Im p o rta n ce  fo r 
e a rlie r vs. la te r 
a d o p te rs

5-15 199 T h e  ra te  o f a w a re n e s s -k n o w le d g e  
fo r an  in n o va tio n  is m o re  rap id  than  
its ra te  o f adop tio n .

In n o va tio n R ate  o f 
a w a re n e s s - 
k n o w le d g e  vs. 
ra te  o f a d op tion

5-16 199 E a rlie r a d o p te rs  ha ve  a sh o rte r 
in n o v a tio n -d e c is io n  pe riod  than  la te r 
a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

Le n g th  o f 
in n o va tio n - 
d e c is io n  pe riod

C h a p te r 6 -  A ttr ib u te s  o f In nova tions  
and  T h e ir R a te  o f A d o p tio n

6-1 216 T h e  re la tive  a d v a n ta g e  o f an 
in n o va tio n , as  p e rce ive d  by 
m e m b e rs  o f a soc ia l sys te m , is 
p o s itiv e ly  re la ted  to  its ra te  o f 
a d o p tio n .

R ate  o f a d op tion R e la tive
A d v a n ta g e

6-2 234 T h e  c o m p a tib ility  o f an  in n o va tio n , 
as p e rce ive d  by  m e m b e rs  o f a soc ia l 
sys te m , is p o s itiv e ly  re la ted  to  its 
ra te  o f adop tio n .

R ate  o f a d o p tio n C o m p a tib ility

6-3 242 T h e  c o m p le x ity  o f an  in n o va tio n , as 
pe rce ive d  by  m e m b e rs  o f a soc ia l 
sys te m , is n e g a tiv e ly  re la ted  to  its 
ra te  o f adop tio n .

R ate  o f a d o p tio n C o m p le x ity

6-4 243 T h e  tr ia la b ility  o f an  in n o va tio n , as 
pe rce ive d  by  m e m b e rs  o f a soc ia l 
sys te m , is p o s itiv e ly  re la ted  to  its 
ra te  o f a d op tion .

R ate  o f a d o p tio n T r ia la b ility

6-5 244 T h e  o b s e rv a b ility  o f an  in n o va tio n , 
as pe rce ive d  by  m e m b e rs  o f a soc ia l 
sys te m , is p o s itiv e ly  re la ted  to  its 
ra te  o f adop tio n .

R ate  o f a d o p tio n O b s e rv a b ility
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G e n .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

C h a p te r 7 -  In n o va tiv e n e s s  and  
A d o p te r C a te g o rie s

7-1 260 A d o p te r d is tr ib u tio n s  fo llo w  a b e ll-
sh a p e d  c u rve  o v e r tim e  and 
a p p ro a c h  n o rm a lity .

A d o p te r
ca te g o rie s

S h a p e  o f 
d is tr ib u tio n  o ve r 
tim e

7-2 269 E a rlie r a d o p te rs  a re  no t d iffe re n t 
fro m  la te r a d o p te rs  in age .

E a rlie r vs. la te r 
a d o p te rs

A ge

7-3 269 E a rlie r a d o p te rs  ha ve  m o re  yea rs  o f 
fo rm a l e d u c a tio n  than  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

F orm a l
e d u ca tio n

7-4 269 E a rlie r a d o p te rs  a re  m o re  lik e ly  to  
be lite ra te  th a n  a re  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

L ite ra cy

7-5 269 E a rlie r a d o p te rs  have  h ig h e r soc ia l 
s ta tu s  th a n  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

S oc ia l s ta tus

7-6 269 E a rlie r a d o p te rs  ha ve  a g re a te r 
d e g re e  o f u pw ard  soc ia l m o b ility  
than  la te r a d o p te rs

E a rlie r vs. la te r 
a d o p te rs

U pw ard  soc ia l 
m o b ility

7-7 269 E a rlie r a d o p te rs  have  la rg e r un its  
(fa rm s , sch o o ls , co m p a n ie s , and so 
on) than  la te r a d o p te rs

E a rlie r vs. la te r 
a d o p te rs

S ize  o f un its

7-8 272 E a rlie r a d o p te rs  ha ve  g re a te r 
e m p a th y  th a n  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

E m p a th y

7-9 272 E a rlie r a d o p te rs  m a y  be  less 
d o g m a tic  th a n  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

D o g m a tism

7-10 273 E a rlie r a d o p te rs  have  a g re a te r 
a b ility  to  dea l w ith  a b s tra c tio n s  than  
do  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

A b s tra c tio n
a b ility

7-11 273 E a rlie r a d o p te rs  have  g re a te r 
ra t io n a lity  th a n  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

R a tio n a lity

7-12 273 E a rlie r a d o p te rs  have  g re a te r 
in te llig e n c e  than  la te r a d o p te rs .

E a rlie r vs. la te r 
ad o p te rs

In te llig en ce

7-13 273 E a rlie r a d o p te rs  ha ve  a m o ve  
fa v o u ra b le  a tt itu d e  to w a rd  ch a n g e  
than  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

A ttitu d e  tow a rd  
ch a n g e

7-14 273 E a rlie r a d o p te rs  a re  b e tte r a b le  to  
co p e  w ith  u n c e rta in ty  and  ris k  than  
la te r a dop te rs .

E a rlie r vs. la te r 
a d o p te rs

U n c e rta in ty  and 
risk

7-15 273 E a rlie r a d o p te rs  have  a m o re  
fa v o u ra b le  a tt itu d e  to w a rd  sc ie n ce  
than  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

A ttitu d e  tow a rd  
sc ie n ce

7-16 273 E a rlie r a d o p te rs  a re  less  fa ta lis tic  
th a n  la te r a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

F a ta lism

7-17 273 E a rlie r a d o p te rs  ha ve  h ig h e r 
a s p ira tio n s  (fo r fo rm a l e d u ca tio n , 
o ccu p a tio n s , and  son  on ) th a n  la te r 
a d o p te rs .

E a rlie r vs. la te r 
a d o p te rs

A s p ira tio n s

7-18 273 E a rlie r a d o p te rs  ha ve  m o re  soc ia l E a rlie r vs. la te r S oc ia l
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G e n .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

p a rtic ip a tio n  than  la te r adop te rs . a d o p te rs p a rtic ip a tio n

7-19 273 E a rlie r a d o p te rs  a re  m o re  h ig h ly  
in te rc o n n e c te d  th ro u g h  in te rp e rson a l 
n e tw o rks  in th e ir  soc ia l sys te m  than  
la te r a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

In te rp e rso n a l
n e tw o rks

7-20 273 E a rlie r a d o p te rs  a re  m ore  
c o s m o p o lite  than  la te r a dop te rs .

E a rlie r vs. la te r 
a d o p te rs

C o sm o p o lite n e s
s

7-21 274 E a rlie r a d o p te rs  ha ve  m o re  ch a n g e  
a g e n t c o n ta c t than  la te r a dop te rs .

E a rlie r vs. la te r 
a d o p te rs

C h a n ge  a g e n t 
c o n ta c t

7 -22 274 E a rlie r a d o p te rs  ha ve  g re a te r 
e xp o s u re  to  m a ss  m ed ia  
co m m u n ic a tio n s  c h a n n e ls  than  la te r 
a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

E xp o su re  to  
m a ss  m ed ia

7-23 274 E a rlie r a d o p te rs  ha ve  g re a te r 
e xp o su re  to  in te rp e rson a l 
co m m u n ic a tio n  c h a n n e ls  than  la te r 
a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

E xp o su re  to  
in te rp e rson a l 
c o m m u n ic a tio n  
c h a n n e ls

7-24 274 E a rlie r a d o p te rs  se e k  in fo rm a tio n  
a b o u t in n o va tio n s  m o re  a c tiv e ly  than  
la te r a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

In n o va tio n
in fo rm a tio n
se ek ing

7-25 274 E a rlie r a d o p te rs  have  g re a te r 
kn o w le d g e  o f in n o va tio n s  than  la te r 
a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

K n o w le d g e  o f 
in n o va tio n s

7-26 274 E a rlie r a d o p te rs  ha ve  a h ig h e r 
d e g re e  o f o p in io n  le a d e rsh ip  than  
la te r a d op te rs .

E a rlie r vs. la te r 
a d o p te rs

D egree  o f
o p in ion
le a d e rsh ip

C h a p te r 8 -  D iffu s io n  N e tw o rks

8-1 288 In te rp e rso n a l d iffu s io n  n e tw o rks  are  
m o s tly  h o m o p h ilo u s .

D iffus ion
n e tw o rks

H o m o p h ily

8-2 289 W h e n  in te rp e rso n a l d iffu s io n  
n e tw o rks  a re  h e te ro p h ilo u s , 
fo llo w e rs  se e k  o p in io n  le a d e rs  o f 
h ig h e r s o c io -e c o n o m ic  s ta tus.

D iffus ion
n e tw o rks

S o c io -e c o n o m ic
s ta tu s

8-3 289 W h e n  in te rp e rso n a l d iffu s io n  
n e tw o rks  a re  h e te ro p h ilo u s , 
fo llo w e rs  se e k  o p in io n  le a d e rs  w ith  
m o re  fo rm a l ed u ca tio n .

D iffus ion
n e tw o rks

F orm a l
e d u ca tio n

8-4 289 W h e n  in te rp e rso n a l d iffu s io n  
n e tw o rks  a re  h e tro p h ilo u s , fo llo w e rs  
s e e k  o p in ion  le a d e rs  w ith  a g re a te r 
d e g re e  o f m a ss  m e d ia  exp o su re .

D iffus ion
n e tw o rks

M ass m ed ia  
e xp o su re

8-5 289 W h e n  in te rp e rso n a l d iffu s io n  
n e tw o rks  a re  h e tr ip h ilo u s , fo llo w e rs  
se e k  o p in ion  le a d e rs  w ho  a re  m ore  
co sm o p o lite .

D iffus ion
n e tw o rks

C o sm o p o lite n e s
s
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G e n .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

8-6 289 W h e n  in te rp e rso n a l d iffu s io n  
n e tw o rks  a re  h e tro p h ilo u s , fo llo w e rs  
s e e k  o p in io n  le a d e rs  w ith  g re a te r 
ch a n g e  a g e n t con ta c t.

D iffus ion
n e tw o rks

C h a n ge  a g e n t 
co n ta c t

8-7 289 W h e n  in te rp e rs o n a l d iffu s io n  
n e tw o rks  a re  h e tro p h ilo u s , fo llo w e rs  
s e e k  o p in io n  le a d e rs  w h o  a re  m ore  
in nova tive .

D iffus ion
n e tw o rks

In n o va tive n e ss

8-8 293 O p in io n  le a d e rs  ha ve  g re a te r 
e x p o s u re  to  m a ss  m ed ia  th a n  th e ir  
fo llo w e rs .

O p in io n  leaders  
/  fo llo w e rs

M ass m ed ia  
e xp o su re

8-9 294 O p in io n  le a d e rs  a re  m o re  
c o s m o p o lite  th a n  th e ir  fo llo w e rs .

O p in ion  leaders  
/ fo llo w e rs

C o sm o p o lite n e s
s

8-10 294 O p in io n  le a d e rs  ha ve  g re a te r 
ch a n g e  a g e n t c o n ta c t th a n  th e ir  
fo llo w e rs .

O p in io n  leaders  
/  fo llo w e rs

C h a n ge  ag e n t 
c o n ta c t

8-11 294 O p in io n  le a d e rs  ha ve  g re a te r soc ia l 
p a rtic ip a tio n  than  th e ir  fo llo w e rs .

O p in io n  leaders  
/ fo llo w e rs

S ocia l
p a rtic ip a tio n

8-12 294 O p in io n  le a d e rs  ha ve  h ig h e r s o c io -
e c o n o m ic  s ta tu s  th a n  th e ir  fo llo w e rs

O p in ion  leaders  
/ fo llo w e rs

S o c io -e c o n o m ic
s ta tus

8-13 294 O p in ion  le a d e rs  a re  m o re  in n o va tive  
th a n  th e ir  fo llo w e rs .

O p in io n  leaders  
/  fo llo w e rs

In n o va tive n e ss

8-14 295 W h e n  a soc ia l s y s te m ’s n o rm s  
fa v o u r ch a n g e , o p in io n  le a d e rs  are  
m o re  in n o va tive , bu t w h e n  the  
n o rm s  d o  no t fa v o u r ch a n g e , o p in ion  
le a d e rs  a re  no t e s p e c ia lly  
in n o va tive .

O p in io n  leaders Innova tion

8-15 303 T h e  n e tw o rk  in te rc o n n e c te d n e s s  o f 
an  in d iv id u a l in a soc ia l sys te m  is 
p o s itiv e ly  re la te d  to  the  in d iv id u a l’s 
in n o va tive n e ss .

Ind iv idua l In n o va tive n e ss

8-16 310 T h e  in fo rm a tio n -e x c h a n g e  po ten tia l 
o f co m m u n ic a tio n  n e tw o rk  lin ks  is 
n e g a tiv e ly  re la te d  to  th e ir  d e g re e  o f 
(1 ) c o m m u n ic a tio n  p ro x im ity  and  (2) 
h o m o p h ily .

N e tw o rk  links In fo rm a tio n
e xch a n g e
po ten tia l

8 -17 311 In d iv id u a ls  tend  to  be lin ked  to  
o th e rs  w h o  a re  c lo se  to  th e m  in 
p h ys ica l d is ta n c e  and  w ho  a re  
re la tiv e ly  h o m o p h ilo u s  in so c ia l 
ch a ra c te ris tic s .

In d iv id ua ls L inks

8-18 322 A n  in d iv id u a l is m o re  lik e ly  to  a d o p t 
an in n o v a tio n  if m o re  o f the  o th e r 
in d iv id u a ls  in h is o r h e r p e rsona l 
n e tw o rk  ha ve  a d o p te d  p re v io u s ly .

Ind iv idua l T e n d e n c y  to  
a d o p t

C h a p te r 9 - T h e  C h a n g e  A g e n t

9-1 339 C h a n g e  a g e n t su c c e s s  in se cu rin g  
the  a d o p tio n  o f in n o v a tio n s  by

C h a n g e  a g e n t C lie n t c o n ta c t
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G e n .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

c lie n ts  is p o s itiv e ly  re la te d  to  the  
e x te n t o f ch a n g e  a g e n t e ffo rt in 
c o n ta c tin g  c lien ts .

9-2 340 C h a n g e  a g e n t su c c e s s  in se cu rin g  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itive ly  re la te d  to  a c lie n t 
o r ie n ta tio n , ra th e r th a n  to  a ch a n g e  
a g e n c y  o r ie n ta tio n .

C h a n ge  a g e n t C lie n t o rie n ta tio n

9-3 340 C h a n g e  a g e n t s u c c e s s  in se cu rin g  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itiv e ly  re la te d  to  the  
d e g re e  to  w h ich  a d iffu s io n  p rog ram  
is c o m p a tib le  w ith  c lie n ts ’ needs.

C h a n ge  a g e n t C o m p a tib ility  
w ith  c lie n ts ’ 
needs

9-4 342 C h a n g e  a g e n t su c c e s s  in se cu ring  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itive ly  re la te d  to 
e m p a th y  w ith  c lien ts .

C h a n g e  a g e n t E m p a th y  w ith  
c lie n ts

9-5 346 C h a n ge  a g e n t c o n ta c t is p o s itive ly  
re la ted  to  h ig h e r soc ia l s ta tus  
a m o n g  c lien ts .

C h a n ge  a g e n t S o c ia l s ta tus

9-6 346 C h a n g e  a g e n t c o n ta c t is p o s itive ly  
re la te d  to  g re a te r soc ia l p a rtic ip a tio n  
a m o n g  c lien ts .

C h a n g e  a g e n t S oc ia l
p a rtic ip a tio n

9-7 346 C h a n ge  a g e n t c o n ta c t is p o s itiv e ly  
re la te d  to  h ig h e r fo rm a l edu ca tio n  
a m o n g  c lien ts .

C h a n g e  a g e n t F o rm a l
e d u ca tio n

9-8 346 C h a n g e  a g e n t c o n ta c t is p o s itiv e ly  
re la ted  to  c o s m o p o lite n e s s  am ong  
c lien ts .

C h a n g e  a g e n t C o s m o p o lite n e s
s

9-9 350 C h a n g e  a g e n t su c c e s s  in se cu ring  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itiv e ly  re la ted  to  
h o m o p h ily  w ith  c lien ts .

C h a n ge  a g e n t H o m o p h ily

9 -10 352 C h a n g e  a g e n t su c c e s s  in se cu ring  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itiv e ly  re la te d  to  
c re d ib ility  in the  c lie n ts ’ eyes.

C h a n ge  a g e n t C re d ib ility

9-11 354 C h a n g e  a g e n t s u c c e s s  in se cu rin g  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itiv e ly  re la ted  to  the  
e x te n t th a t he  o r she  w o rk s  th ro u g h  
o p in io n  leaders .

C h a n ge  a g e n t W o rk  th rough  
o p in io n  leaders

9-12 357 C h a n g e  a g e n t su c c e s s  in se cu rin g  
the  a d o p tio n  o f in n o v a tio n s  by 
c lie n ts  is p o s itiv e ly  re la te d  to  
in c re a s in g  c lie n t a b ility  to  e va lu a te  
in n o va tio n s .

C h a n ge  a g e n t C lie n t a b ility  to
e va lu a te
in n o va tio n s

C h a p te r 10 -  In n o va tio n  in 
O rg a n isa tio n s
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G en .
N u m b e r

P ag e
N u m b e r G e n e ra lis a tio n O b je c t A ttr ib u te

10-1 375 B oth  the  in n o v a tio n  and  the  
o rg a n is a tio n  u su a lly  c h a n g e  in the  
in n o va tio n  p ro ce ss  in o rg a n is a tio n s .

In n o va tio n  / 

O rg a n isa tio n

C h a n ge

10-2 379 L a rg e r o rg a n is a tio n s  a re  m ore  
in n o va tive .

O rg a n isa tio n In n o va tive n e ss

10-3 393 A  p e rfo rm a n c e  gap  can  tr ig g e r the  
in n o va tio n  p rocess .

In n o va tio n
p ro ce ss

P e rfo rm a n ce

10-4 398 T h e  in v o lv e m e n t o f an  in n o va tio n  
c h a m p io n  co n tr ib u te s  to  th e  su cce ss  
o f an  in n o va tio n  in an o rg a n isa tio n .

In n o va tio n
ch a m p io n

S u cce ss  o f 
in n o va tio n

C h a p te r 11 -  C o n s e q u e n c e s  o f 
In n o va tio n s

11-1 414 T h e  e ffe c ts  o f an  in n o va tio n  u s u a lly  
ca n n o t be m a n a g e d  to  s e p a ra te  the  
d e s ira b le  fro m  th e  u n d e s ira b le  
c o n s e q u e n c e s .

C o n se q u e n c e s In n o va tio n
e ffe c ts

11-2 421 T h e  u n d e s ira b le , in d ire c t, and  
u n a n tic ip a te d  c o n s e q u e n c e s  o f an 
in n o va tio n  u s u a lly  go  to g e th e r, as do  
the  d e s ira b le , d irec t, and  a n tic ip a te d  
c o n s e q u e n c e s .

C o n se q u e n c e s N a tu re  o f 
c o n s e q u e n c e s

11-3 423 C h a n g e  a g e n ts  m o re  e a s ily  
a n tic ip a te  th e  fo rm  and  fu n c tio n  o f 
an  in n o va tio n  fo r  th e ir  c lie n ts  than  its 
m e an ing

C h a n g e  a g e n t A n tic ip a tio n s

11-4 433 T h e  c o n s e q u e n c e s  o f the  d iffu s io n  
o f in n o v a tio n s  u s u a lly  w id e n  the  
s o c io -e c o n o m ic  gap  b e tw e e n  the  
e a rlie r and  la te r a d o p tin g  c a te g o r ie s  
in a sys te m .

S o c io -e c o n o m ic
s ta tus

G a p  o f s ta tus

11-5 433 T h e  c o n s e q u e n c e s  o f th e  d iffu s io n  
o f in n o va tio n  u s u a lly  w id e n  the  
s o c io -e c o n o m ic  gap  b e tw e e n  the  
a u d ie n c e  s e g m e n ts  p re v io u s  h igh 
and  low  in s o c io -e c o n o m ic  s ta tus.

S o c io -e c o n o m ic
s ta tu s

G a p  o f s ta tus

11-6 436 A  s y s te m ’s soc ia l s tru c tu re  p a rtly  
d e te rm in e s  the  e q u a lity  v e rs u s  the  
in e q u a lity  o f an  in n o v a tio n ’s 
c o n s e q u e n c e s .

C o n s e q u e n c e s S oc ia l s tru c tu re

11-7 439 W h e n  sp e c ia l e ffo rts  a re  m a d e  by a 
d iffu s io n  a g e n cy , it is p o ss ib le  to 
na rrow , o r a t le a s t to  m a in ta in  the  
s ize  of, s o c io -e c o n o m ic  ga p s  in a 
soc ia l sys te m .

S o c io -e c o n o m ic
gaps

D iffus ion  a g e n c y  
e ffo rts

Source: (Rogers 1995, see table for page numbers)
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11.9 Appendix IX -

List of Moore and Benbasat's Scale Items by Construct

From Moore and Benbasat

These scale items are taken from the scale proposed by Moore and 

Benbasat. Their study was based on the adoption of Personal Work 

Stations (PWS) but developed so that the scale is readily adaptable to 

other specific technologies.

Item  S h o rt
N u m b e r S c a le  *

Item  D e s c rip tio n

A ttr ib u te : V o lu n ta r in e s s

1

2

3

4

M y su p e rio rs  e x p e c t m e  to  use  a P W S .

M y use  o f a P W S  is v o lu n ta ry  (as o p p o se d  to  re q u ire d  by 
m y  su p e rio rs  o r jo b  d e sc rip tio n ).

M y boss  d o e s  no t re q u ire  m e  to  use  a P W S .

A lth o u g h  it m ig h t be  he lp fu l, us ing  a P W S  is c e rta in ly  no t 
c o m p u ls o ry  in m y  job .

1

2

3

4

5

6

7

8 

9

A ttr ib u te : R e la tive  A d v a n ta g e

U sing  a P W S  e n a b le s  m e  to  a c c o m p lis h  ta s k s  m o re  qu ick ly .

U s ing  a P W S  im p ro ve s  the  q u a lity  o f w o rk  I do.

U s ing  a P W S  m a ke s  it e a s ie r to  do  m y  job .

T h e  d is a d v a n ta g e s  o f m y  us ing  a P W S  fa r  o u tw e ig h  the  
a d va n ta g e s . (S ee  N o te  a.)

U s ing  a P W S  im p ro ve s  m y  jo b  p e rfo rm a n ce .

O ve ra ll, I fin d  us ing  a P W S  to  be a d v a n ta g e o u s  in m y  job .

U s ing  a P W S  e n h a n c e s  m y  e ffe c tiv e n e s s  on th e  job .

U s ing  a P W S  g ive s  m e  g re a te r co n tro l o v e r m y  w ork .

U s ing  a P W S  in c re a se s  m y  p ro d u c tiv ity .

1

2

3

4

A ttrib u te : C o m p a tib ility

U s ing  a P W S  is c o m p a tib le  w ith  all a s p e c ts  o f m y  w ork .

U s ing  a P W S  is c o m p le te ly  c o m p a tib le  w ith  m y  c u rre n t 
s itu a tio n .

I th in k  th a t us ing  a P W S  fits  w e ll w ith  th e  w a y  I like  to  w o rk . 

U s ing  a P W S  fits  in to  m y  w o rk  sty le .

A ttr ib u te : Im age

1 U sing  a P W S  im p ro ve s  m y  im a g e  w ith in  the  o rg a n isa tio n .

2 B e ca u se  o f m y  use o f a P W S , o th e rs  in m y  o rg a n is a tio n  see
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3

4

5

m e  as  a m o re  va lu a b le  e m p lo y e e . (S ee  N ote  a.)

P e o p le  in m y  o rg a n is a tio n  w ho  use  a P W S  have  m ore  
p re s tig e  than  th o s e  w h o  do  not.

P e o p le  in m y  o rg a n is a tio n  w ho  use  a P W S  have  a h igh  
p ro file .

H av ing  a P W S  is a s ta tu s  sym b o l in m y  o rg a n isa tio n .

1

2

3

4

5

6

7

8

A ttr ib u te : E ase  o f U se

I b e lie ve  th a t a P W S  is c u m b e rs o m e  to  use.

It is e a sy  fo r  m e  to  re m e m b e r h o w  to  p e rfo rm  ta sks  us ing  a 
P W S . (S ee  N o te  a.)

M y  us ing  a P W S  re q u ire s  a lo t o f m en ta l e ffo rt.

U s ing  a P W S  is o ften  fru s tra tin g .

M y in te ra c tio n  w ith  a P W S  is c le a r and u n d e rs ta n d a b le . 
(S e e  N ote  a.)

I b e lie ve  th a t it is e a s y  to  g e t a P W S  to  do  w h a t I w a n t it to  
do.

O ve ra ll, I b e lie ve  th a t a P W S  is e a sy  fo r  m e  to  use. 

L e a rn in g  to  o p e ra te  a P W S  is e a s y  fo r  m e.

1

2

3

A ttr ib u te : R e su lt D e m o n s tra b ility

I w ou ld  ha ve  no d iff ic u lty  e xp la in in g  m y  fe e lin g s  to  o th e rs  
a b o u t th e  re su lts  o f us ing  a P W S .

I b e lie ve  I cou ld  c o m m u n ic a te  to  o th e rs  the  c o n s e q u e n c e s  
o f us ing  a P W S .

T h e  re su lts  o f us ing  a P W S  a re  a p p a re n t to  m e.

4 I w ou ld  ha ve  d iffic u lty  e xp la in in g  w h y  u s in g  a P W S  m a y  o r 
m a y  no t be  b e n e fic ia l.

1

2

3

4

5

A ttr ib u te : V is ib ility

I ha ve  se e n  w h a t o th e rs  d o  us ing  th e ir  P W S .

In m y  o rg a n is a tio n , one  se e s  P W S  on m a n y  desks .

I ha ve  se e n  a P W S  in use  o u ts id e  m y  firm . (S ee  N ote  a.)

P W S  a re  not v e ry  v is ib le  in m y  o rg a n isa tio n .

It is e a s y  fo r  m e  to  o b s e rv e  o th e rs  us ing  P W S  in m y  firm .

I ha ve  had p le n ty  o f o p p o rtu n ity  to  see  the  P W S  be ing  used. 
(S e e  N ote  b.)

I have  no t seen  m a n y  o th e rs  us ing  a P W S  in m y 
d e p a rtm e n t. (S e e  N ote  b.)

1

2

A ttr ib u te : T r ia la b ility

I’ve  had  a g re a t dea l o f o p p o rtu n ity  to  try  va rio u s  P W S  
a p p lica tio n s .

I k n o w  w h e re  I can  go to  s a tis fa c to r ily  try  ou t va rio u s  u se s  o f
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a P W S .

3 A  P W S  w as a va ila b le  to  m e to  a d e q u a te ly  te s t run  va rio u s  
a p p lica tio n s .

4  * B e fo re  d e c id in g  w h e th e r to  use  a n y  P W S  a p p lica tio n s , I w as
ab le  to  p ro p e r ly  try  th e m  out.

5 * I w a s  p e rm itte d  to  use  a P W S  on a tria l b as is  long en o u g h  to
se e  w h a t it cou ld  do.

I am  ab le  to  e x p e rim e n t w ith  the  P W S  as n e ce ssa ry . (S ee  
N ote  b.)

I can ha ve  P W S  a p p lic a tio n s  fo r long  e n o u g h  p e rio d s  to  try  
th e m  out. (S e e  N ote  b.)

I d id  n o t have  to  e xp e n d  v e ry  m u ch  e ffo rt to  try  o u t th e  PW S. 
(S ee  N ote  c.)

I d o n ’t re a lly  ha ve  a d e q u a te  o p p o rtu n it ie s  to  try  o u t d iffe re n t 
th in g s  on the  P W S . (S ee  N o te  c.)

A  p ro p e r o n -th e -jo b  try o u t o f the  v a rio u s  uses  o f the  P W S  is 
no t p oss ib le . (S e e  N ote  c.)

T h e re  a re  e n o u g h  p eop le  in m y  o rg a n is a tio n  to  h e lp  m e  try  
the  va rio u s  u se s  o f th e  P W S . (S e e  N o te  c.)

Notes (from the original Moore and Benbasat article)

a. The indicated items were all deleted as the result of the first 

factor analysis and hence were not in the final scales.

b. The indicated items, which were deleted after the initial test, 

are suggested as candidates for inclusion in any expanded scale.

c. The indicated items, which were not in the final instrument, had 

item-scale correlations less than 0.40 in the initial test and 

are suggested as secondary candidates for lengthening the scale.

d. * - Indicates items suggested for inclusion in any "short" 

scales.
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11.10 Appendix X -

Telephone Interview Worksheet

Intro:

T h is  is an  in te rv ie w  a b o u t s o m e  fa c ts  re la ted  to  y o u r h e a lth  ca re  fin a n c in g  o r in su ra n ce  and 
h ow  you m ig h t use c o m p u te rs . I w ill no t re le a se  y o u r na m e  w ith  a n y  s u m m a ry  o f in fo rm a tio n  
th a t I m a y  p re p a re  as  a re s u lt o f th is  in te rv ie w . If I a sk  a n y  q u e s tio n  th a t you do  no t ca re  to  
a n sw e r, ju s t le t m e  know . T h is  sh o u ld  no t ta ke  m o re  than  ten  m inu tes .

Do you m ind  if I tape  re co rd  th is  co n v e rs a tio n ?

Demographic Information

2 - In te rv iew e r: J im  M u rch iso n

3 - N a m e  o f P e rson  In te rv iew ed :
3A  -  R e s p o n d e n t C ode

4 - D ate:

5 - T im e  o f Day:

6 - E m p lo y m e n t S ta tus:

Health Care Financing Overview

7 - Is H ea lth  C a re  F in a n c in g  p ro v id e d  as pa rt o f y o u r e m p lo y m e n t o r re tire m e n t ben e fits?

H ave  you needed  to  use  y o u r H ea lth  C a re  F in a n c in g
8 - W ith in  th e  pa s t ye a r?
8 A  - W ith in  the  p a s t tw o  ye a rs?

9 - Do you ha ve  a n y  c h o ic e s  o f typ e  o f fin a n c in g  p ro g ra m  s u c h  as a “fe e  fo r  s e rv ic e ” op tio n  o r 
an  “ H M O  o p tio n ” ?

10 - D o you k n o w  h ow  m a n y  fin a n c in g  o p tio n s  a re  a v a ila b le  to  you?

11 - H ow  w e ll do  you fee l th a t you u n d e rs ta n d  th e s e  o p tio n s ?  (S ca le  o f 1 to  10)

12 - If you ha ve  a ch o ice , h o w  c o n fid e n t do  you fe e l you ha ve  m a d e  th e  b e s t ch o ice ?  (S ca le  o f 
1 to  10)

13 - If a ske d  to  re p o rt yo u r a c tua l o u t o f p o c k e t he a lth  ca re  e x p e n s e s  fo r las t year, how  
a c c u ra te ly  co u ld  you  d o  th is?  (S ca le  o f 1 to  10)

14 - If a ske d  to  re p o rt y o u r to ta l he a lth  ca re  e x p e n s e s  fo r  la s t year, ho w  a c c u ra te ly  cou ld  you 
do  th is?  (S ca le  o f 1 to  10)

Computer / Internet Use
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Do you use  a c o m p u te r sys te m  A v e ra g e  tim e s  pe r w e e k
15 - A t w o r k ______  15 A  - ______
16 - A t h o m e ______  16 A  - ______

Do you  use  th e  In te rn e t a ve ra g e  tim e s  p e r w e e k
17 - A t w o rk  17 A  - ______
1 8 - A t  ho m e  18 A - ______

19 - If In te rn e t user, do  you use  In te rn e t fo r  th e  fo llo w in g :

20  - B u y in g  b ooks

21 - B uy ing  c lo thes

22 - M ak ing  tra ve l p lans

23 - P a y in g  b ills  o n -lin e

24 - In ve s tm e n t m a n a g e m e n t (e ith e r p o rtfo lio  m a n a g e m e n t o r a n a lys is )

25 - A n y  tim e  o f in su ra n ce  p lann ing

26 - S u b m ittin g  y o u r fe d e ra l in co m e  tax  re tu rn  ( la s t year)

27 - D id you p re p a re  you r ow n  fe d e ra l in co m e  ta x  re tu rn  la s t yea r?

27  A  - D id you use  a so ftw a re  p a cka g e  fo r  th is?

Reaction to Computer System PDSS

28 - W o u ld  you c o n s id e r us ing  a c o m p u te r p ro g ra m  to  h e lp  you m a ke  c h o ice s  a b o u t typ e s  o f 
h e a lth  ca re  in s u ra n c e  o r fin a n c in g ?

29 - W o u ld  you use  su ch  a p rog ram  or s e rv ice  on th e  In te rne t?

30 - W h a t co n c e rn s  a b o u t the  v a lid ity  (h o n e s ty ) o f su ch  a s e rv ice  w o u ld  you have?

31 - H ow  c o n c e rn e d  w ou ld  you  be a b o u t w h o  p ro v id e d  su ch  a p ro g ra m  o r s e rv ice  (B C B S , 
D o c to r’s O ffice , H osp ita l, o th e r h e a lth  in su ra n ce  c o m p a n y , M o n e y  M a g a z in e , ??? )?

Conclusion

32 - H o w  do  you fee l a b o u t th e s e  q u e s tio n s?

33 - W h a t q u e s tio n s  shou ld  I have  a ske d  you?

34 -  In te rv ie w e r C o m m e n ts
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Question 30

30 - W h a t c o n c e rn s  a b o u t th e  v a lid ity  (h o n e s ty ), o f such  a s e rv ice  w ou ld  
you have?

C o n ce rn s  a b o u t p e rso n a l q u e s tio n s

C re d ita b le  so u rce . T h e re  a re  so  m a n y  so u rc e s  o u t th e re  on th e  In te rne t. 

If from  In d e p e n d e n t so u rc e  then  no co n ce rn .

No, as long as re sp o n s ib le  co m p a n y .

N one

Y es. W h o  sp o n so re d  the  se rv ic e ?  W h a t a b o u t re le a s e  o f in fo rm a tio n . 

N o q u e s tio n s .

M ig h t be c o n c e rn e d . Is the  s e rv ice  p ro v id e d  by  a re p u ta b le  co m p a n y?  

W h o  do  "th e y " re p re s e n t?  Is it s la n te d ?

S o m e  c o n ce rn s . U n ce rta in  a b o u t su ch  a se rv ice .

Question 31.

31 - H o w  c o n c e rn e d  w o u ld  you be a b o u t w h o  p ro v id e d  su ch  a p ro g ra m  or 
s e rv ice  (B C B S , D o c to r's  O ffice , H osp ita l, O th e r H e a lth  In su ra n ce  
C o m p a n y , M o n e y  M a g a z in e , ???).

No
Big co n ce rn

C o n ce rn e d

H ig h ly  co n ce rn e d

Y es

Y es.

Y es

Y es

Y es

Y es

Y es

Y es
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S u rv e y  R ega rd ing
H ea lth  In su ra n ce  / F in a n c in g  A d v is o r S ys te m  (H IF A S ) U se

T h is  s u rv e y  a s k s  you to  a n s w e r q u e s tio n s  a b o u t yo u r p o ss ib le  use o f a H ea lth  C a re  F inanc ing  
A d v is o r S ys tem  (H C F -A S ). T h is  is a fo rm  o f co m p u te r-s u p p o rte d  sys te m  th a t you m ig h t use  to 
he lp  m a ke  c h o ice s  o f d iffe re n t typ e s  o f H ea th  C a re  F in a n c in g  p ro g ra m s  o r H ea lth  C are  
In su ra n ce  p ro g ra m s  th a t m a y  be a v a ila b le  to  you. T h is  typ e  o f in fo rm a tio n  sys te m  m a y  a lso  
c o n s id e re d  to  be a D ec is ion  S u p p o rt S ys tem  re la ted  to  p e rso n a l c h o ice s  a b o u t he a lth  ca re  
fin a n c ing .

S uch  a sys te m  w o u ld  no t p ro v id e  hea lth  ca re  in fo rm a tio n  a b o u t an illn e ss  o r in ju ry  th a t you m a y  
have . Ins tead  it w o u ld  p ro v id e  you w ith  s u g g e s tio n s  o r re co m m e n d a tio n s  re g a rd in g  y o u r ch o ice  
o f h e a lth  ca re  fin a n c in g  o r hea lth  in su ra n ce  o p tio n s  th a t m a y  be a v a ila b le  to  you.

It is q u ite  lik e ly  th a t you ha ve  n e ve r used  such  a sys te m . T h a t is no t im p o rta n t in te rm s  o f 
a n s w e rin g  th is  su rve y . P le a se  a n s w e r based  on y o u r be s t im p re ss io n  fo r each  q u e s tio n . W e  
a re  se e k in g  to  u n d e rs ta n d  y o u r o p in io n s  on th is  s u b je c t re g a rd le s s  o f w h e th e r you h a ve  used 
su ch  a sys te m  o r not.

Y o u r h e lp  in re s p o n d in g  to  th is  s u rv e y  w ill be q u ite  h e lp fu l w ith  th is  p ro jec t. Y o u r re s p o n s e  w ill 
he lp  in u n d e rs ta n d in g  ho w  p e o p le  u n d e rs ta n d  th e ir  h e a lth  ca re , the  p a y m e n t fo r  th e ir  hea lth  
ca re , and  ho w  th e y  fe e l a b o u t us ing  c o m p u te r s e rv ic e s  to  a s s is t in m a k in g  c h o ice s  in th e se  
a reas.

T h a n k  you fo r  h e lp in g  by  c o m p le tin g  and  re tu rn in g  th is  su rvey .

S e c tio n  1 -  B a c k g ro u n d  and  D e m o g ra p h ic  Q u e s tio n s

1-1 W h a t is yo u r o c c u p a tio n  o r typ e  o f w o r k ? ________________________

1-2 W h a t is th e  h ig h e s t leve l o f e d u ca tio n  th a t you ha ve  co m p le te d ?

H a ve  no t c o m p le te d  H igh S choo l.
C o m p le te d  H igh  S choo l.
C o m p le te d  so m e  c o lle g e  s tu d y
C o m p le te d  tw o  ye a r c o lle g e  d e g re e  (A s s o c ia te  de g re e )
C o m p le te d  fo u r ye a r c o lle g e  d e g re e  (B a c h e lo r ’s d e g re e )
C o m p le te d  m a s te r ’s de g re e  
C o m p le te d  o th e r g ra d u a te  d e g re e  
O th e r

P le a se  de sc rib e :

305



Requirements for a Personal Decision Support System 

C o m p u te r  U se  A ttr ib u te s

1-3 Do you use  a c o m p u te r on a re g u la r o r fre q u e n t bas is  a t w o rk ?  __ (yes  / no)

1 2 3 4 5 6 7 8 9 10
Low Agreement High Agreement

1-4 If so, a p p ro x im a te ly  h o w  m a n y  hou rs  p e r w eek:

1-5 Do you use  a c o m p u te r on a re g u la r o r fre q u e n t bas is  a t h o m e ? ___ (ye s  / no)

1-6 If so, a p p ro x im a te ly  h o w  m a n y  ho u rs  pe r w eek:

1-7 Do you use  the  In te rn e t on  a re g u la r o r fre q u e n t ba s is  a t w o rk?  ___ (yes  / no)

1-8 If so, a p p ro x im a te ly  ho w  m a n y  ho u rs  p e r w eek:

1-9 Do you use  the  In te rn e t on  a re g u la r o r fre q u e n t ba s is  a t h o m e ?  ___ (ye s  / no)

1-10 If so, a p p ro x im a te ly  h o w  m a n y  hou rs  p e r w eek:

1-11 A p p ro x im a te ly  w h a t p e rce n ta g e  o f y o u r fr ie n d s  use  c o m p u te rs  e ith e r a t w o rk  o r a t hom e 
on a re g u la r bas is?

Do you use  a c o m p u te r-b a s e d  sys te m  to

1-12 P ay y o u r b ills?  __(yes  / no)

1-13 B a la n ce  y o u r c h e c k b o o k ?  __ (yes  / no)

1-14 M a ke  tra ve l a rra n g e m e n ts ?  __ (yes / no)

1-15 H e lp  p re p a re  yo u r in co m e  ta x  re tu rn ?  __ (yes  / no)

1-16 S end  e -m a il to  fr ie n d s  o r fa m ily  m e m b e rs ?  __ (yes  / no)

1-17  D o you ha ve  ch ild re n  in you r h o m e  th a t use  a c o m p u te r a t h o m e ? __(yes  / no)

1-18 If so  a p p ro x im a te ly  h ow  m a n y  h o u rs  pe r w e e k  do  yo u r ch ild re n  use  a c o m p u te r a t ho m e ?  
(g ive  th e  a v e ra g e  if  you ha ve  m o re  than  o n e  ch ild  w h o  is a c o m p u te r user)

H ealth  C a re  F in a n c in g  P e rc e p tio n s

H ow  w e ll do  you  fee l th a t you  u n d e rs ta n d  th e  he a lth  c a re  fin a n c in g  o p tio n s  a va ila b le  to  you?

1 2 3 4 5 6 7 8 9 10
Low Agreement High Agreement

H ea lth  ca re  fin a n c in g  p ro g ra m s  use  m a n y  sp e c ia l te rm s  and a b b re v ia tio n s  to  d e s c rib e  o p tio n s  
o f c o v e ra g e  su ch  as “fee l fo r  s e rv ic e ” , H M O , and  P P O . H ow  w e ll do  you fe e l th a t you 
u n d e rs ta n d  su ch  te rm s ?

1 2 3 4 5 6 7 8 9 10
Low Agreement High Agreement

1-20  E ith e r by  reca ll fro m  m em ory , o r p e rso n a l re c o rd s  th a t you keep , h o w  a c c u ra te ly  a re  you 
a b le  to  id e n tify  the  “ o u t o f p o c k e t” e xp e n s e s  th a t you  had fo r  h e a lth  ca re  la s t ye a r?

1____ 2____ 3____ 4____ 5____ 6____ 7____ 8____ 9____ 10

306



Requirements for a Personal Decision Support System

Low Agreement High Agreement

1-21 E ith e r by  reca ll from  m em ory , o r p e rsona l re co rd s  th a t you  keep , h o w  a c c u ra te ly  a re  you 
a b le  to  id e n tify  the  to ta l e xp e n s e s  th a t you  had fo r h e a lth  ca re  la s t ye a r?  T h is  w o u ld  in c lu d e  
y o u r “o u t o f p o c k e t” e xp e n se s  as w e ll as th e  e xp e n se s  pa id b y  a hea lth  ca re  fin a n c in g  o r hea lth  
In su ra n ce  p ro g ra m ?

1______ 2 ______ 3______ 4 ______ 5______ 6______ 7 ______ 8______ 9______ 10
Low Agreement High Agreement

1-22 H o w  lik e ly  do  you th in k  you w ou ld  be to  use  a g u id e  to  m a k in g  h e a lth  ca re  fin a n c in g  
c h o ice s  in a p rin ted  fo rm ?

1______ 2 ______ 3______ 4 ______ 5______ 6______ 7______ 8______ 9______ 10
Low Agreement High Agreement

1-23  H o w  lik e ly  do  you th in k  you w ou ld  be to  use  a g u id e  to  m a k in g  h e a lth  ca re  fin a n c in g  
c h o ice s  w ith  a c o m p u te r-b a s e d  sys te m ?

1______ 2______ 3______ 4 ______ 5______ 6______ 7______ 8______ 9______ 10
Low Agreement High Agreement

1-24 H o w  p le a sed  a re  you w ith  y o u r c u rre n t hea lth  ca re  fin a n c in g  p ro g ra m ?

1______ 2______ 3______ 4 ______ 5______ 6______ 7 ______ 8______ 9______ 10
Low Agreement High Agreement

1- 25 H o w  c o n fid e n t a re  you th a t you ha ve  m a d e  th e  b e s t c h o ice  a b o u t h e a lth  ca re  fin a n c in g  
c h o ice  fo r you a n d /o r y o u r fa m ily?

1______ 2 _______3_____ 4 _______5______ 6______ 7 ______ 8______ 9_____ 10
Low Agreement High Agreement

S e c tio n  2 -  P ro p o s e d  q u e s tio n s  b ased  on M o o re  and  B e n b a s a t.
A ttr ib u te : V o lu n ta r in e s s

2 -  1 No one  o f g re a t in flu e nce , su ch  as m y  boss  o r m y  s p o u se , re q u ire s  m e  to  use  a H C F -A S .

1______ 2_______3_____ 4 _______5______ 6______ 7______ 8______ 9_____ 10
Low Agreement High Agreement

2-2  A lth o u g h  it m ig h t be he lp fu l, us ing  a H C F -A S  is c e rta in ly  no t c o m p u ls o ry  fo r m e.

1______ 2_______3_____ 4 _______5______ 6______ 7______ 8______ 9_____ 10
Low Agreement High Agreement

A ttr ib u te : R e la tiv e  A d v a n ta g e

2-3  U s ing  a H C F -A S  w ou ld  e n a b le  m e  to  a c c o m p lis h  ta s k s  re la ted  to  fin a n c ia l d e c is io n s  m ore  
qu ick ly .

1_____ 2______ 3______ 4 ______ 5_______6______ 7 ______ 8_______9______ 10
Low Agreement High Agreement

2-4  U s ing  a H C F -A S  w o u ld  im p ro ve  th e  q u a lity  o f m y  fin a n c ia l de c is io n s .

1____2____ 3____ 4____ 5____ 6____ 7____ 8____ 9____ 10
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Low Agreement High Agreement

2 -5  U s ing  a H C F -A S  w o u ld  m a ke  it e a s ie r to  m a k e  m y  fin a n c ia l de c is io n s .

1_____ 2______ 3______ 4 ______ 5______ 6______7______ 8______ 9______ 10
Low Agreement High Agreement

2-6  U s ing  a H C F -A S  w o u ld  e n h a n c e  m y  e ffe c tiv e n e s s  in m a k in g  fin a n c ia l de c is io n s .

1_____ 2 ______ 3______ 4 ______ 5______ 6______7______ 8______ 9 ______ 10
Low Agreement High Agreement
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2-7  U s ing  a H C F -A S  w o u ld  g ive  m e  g re a te r co n tro l o v e r m y  fin a n c ia l a ffa irs .

1______ 2 ______ 3______4 ______5______ 6______ 7______ 8_______ 9______10
Low Agreement High Agreement

A ttr ib u te : C o m p a tib ility

2 -8  U s ing  a H C F -A S  w ou ld  be c o m p a tib le  w ith  all a s p e c ts  o f m y  fin a n c ia l p lann ing .

1______ 2 ______ 3______4 ______5______ 6______ 7______8_______ 9______10
Low Agreement High Agreement

2-9  I th in k  th a t us ing  a H C F -A S  w o u ld  fit w e ll w ith  the  w a y  I like  to w ork .

1______ 2______ 3______4 ______5______ 6 ______7 ______8________9______10
Low Agreement High Agreement

2 -1 0  U s ing  a H C F -A S  w ou ld  fit in to  m y  w o rk  sty le .

1______2______ 3_______4 _____ 5_______ 6_____ 7_____ 8_______ 9______ 10
Low Agreement High Agreement

A ttr ib u te : Im a g e

2-11 P e o p le  w h o  I k n o w  w h o  use  a H C F -A S  have  m o re  p re s tig e  th a n  th o s e  w h o  do  not.

1______2______ 3_______4 _____ 5_______ 6_____ 7_____ 8_______ 9______ 10
Low Agreement High Agreement

2 -12  P e o p le  w ho  I k n o w  w h o  use a H C F -A S  g e n e ra lly  ha ve  a h igh  p ro file .

1______2______ 3_______4_____ 5_______ 6_____ 7_____ 8_______ 9______ 10
Low Agreement High Agreement

2 -13  U s ing  a H C F -A S  is a s ta tu s  sym bo l a m o n g  the  p e o p le  th a t I know .

1______2 _______ 3_____ 4 _______5_____ 6_______ 7______ 8______ 9______10
Low Agreement High Agreement

A ttr ib u te : E ase  o f U se

2 -1 4  I b e lie v e  th a t it w o u ld  be e a s y  to  g e t a H C F -A S  to  do  w h a t I w a n t it to  do.

1______2 _______ 3_____ 4 _______5_____ 6_______ 7______ 8______ 9______10
Low Agreement High Agreement

2 -1 5  O ve ra ll, I b e lie ve  th a t a H C F -A S  w o u ld  be e a s y  fo r  m e  to  use.

1______2_______ 3_____ 4 _______5_____ 6_______ 7______ 8______ 9______10
Low Agreement High Agreement

2 -1 6  I b e lie ve  th a t le a rn ing  to  use  a H C F -A S  w ou ld  be  e a sy  fo r  m e.

1____2_____ 3____4____ 5___ 6_____7____ 8____ 9____ 10
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Low Agreement

A ttr ib u te : V is ib ility

2 -1 7  A m o n g  th e  p e o p le  th a t I know , m a n y  use  a H C F -A S  .

1______ 2______ 3______ 4 ______ 5______ 6____
Low Agreement

High Agreement

7______ 8______ 9______ 10
High Agreement
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2 -18  H C F -A S  s y s te m s  a re  v e ry  v is ib le , o r w e ll k n o w n , a m o n g  p e o p le  th a t I know .

1______2______3_______4 ______5______ 6______7______ 8______9_______10
Low Agreement High Agreement

A ttr ib u te : T r ia la b ility

2 -1 9  B e fo re  d e c id in g  w h e th e r to  use a H C F -A S , I w o u ld  like  to  be a b le  to try  It o u t p rope rly .

1______2______3_______4______5______ 6______7______ 8______9_______10
Low Agreement High Agreement

2 -20  I w ou ld  e x p e c t to  be a b le  to  use  a H C F -A S  long e n o u g h  on a tria l b as is  to  se e  w h a t it 
cou ld  do.

1______ 2______ 3______ 4______ 5______ 6______ 7______ 8______ 9______ 10
Low Agreement High Agreement

S e c tio n  3 -  P ro p o s e d  P re c u rs o r R e q u ire m e n ts  Q u e s tio n s
S e c tio n  3 -  P ro p o s e d  q u e s tio n s  b ased  on  P re c u rs o r re q u ire m e n ts  p re s e n te d  b y  C a rs o n , 
C ra m p , M o rg a n , an d  R o u d s a ri.

P re c u rs o r R e q u ire m e n ts :
S a fe ty
R e lia b ility
A c c e p ta b ility
U s a b le  (re s ta te m e n t o f  th e  e rg o n o m ic  d e s ig n  re q u ire m e n t)

S a fe ty

3-1 I am  c o n c e rn e d  th a t a H C F -A S  m a y  p ro v id e  a d v ic e  th a t is fin a n c ia lly  u n w ise  fo r  m e.

1______2_______3______ 4______ 5______ 6______7_____ 8_______ 9_____ 10
Low Agreement High Agreement

3-2 I am  c o n c e rn e d  th a t a H C F -A S  m a y  p ro v id e  a d v ice  th a t w ill c a u se  m e  fin a n c ia l loss.

1______2_______3______ 4______ 5 ______ 6______7_____ 8_______ 9_____ 10
Low Agreement High Agreement

R e lia b ility

3-3  I b e lie ve  th a t I tru s t th e  su g g e s tio n s  p ro v id e d  by a H C F -A S  as be ing  in m y  b e s t in te rest.

1______2_______3______ 4 _______5______ 6______ 7_____ 8_______ 9_____ 10
Low Agreement High Agreement

3-4  I b e lie ve  th a t a H C F -A S  w ill p ro v id e  c o n s is te n t re c o m m e n d a tio n s  if I e le c t to  use  it m ore  
than  one  tim e.

1______2_______3______ 4 ______ 5______ 6______7 _____ 8_______ 9_____ 10
Low Agreement High Agreement

A c c e p ta b ility
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1______ 2 ______ 3______ 4 ______ 5______ 6______ 7______ 8______ 9______ 10
Low Agreement High Agreement
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U s a b le

3-6  I b e lie ve  th a t a H C F -A S  w ill be  e a s y  to  use.

1______2 _______ 3_____ 4 _______ 5______ 6______ 7______8______ 9______ 10
Low Agreement High Agreement

3-7  I b e lie ve  th a t I u n d e rs ta n d  eno u g h  a b o u t m y  he a lth  ca re  fin a n c in g  o p tio n s  to  use  a H C F- 
A S  and  u n d e rs ta n d  th e  resu lts .

1______2_______ 3_____ 4 _______ 5______ 6______ 7______8______ 9______ 10
Low Agreement High Agreement

3-8  I b e lie ve  th a t I ha ve  en o u g h  c o m p u te r e x p e rie n c e  to  use  a H C F -A S .

1______2_______ 3_____ 4_______ 5______ 6______ 7______8______ 9______ 10
Low Agreement High Agreement
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11.13 Appendix XIII -

Classification of Selected Questions - Pilot Survey

Questions 41 through 69 of the pilot survey were designed to obtain 
responses about attitudes and opinions in several categories. After 
the questions were developed, based on the concept they were intended 
to measure, they were arranged in random order on the survey 
instrument. The question numbers from the survey instrument were 
associated with the concepts or categories as indicated in Table 11.1.

Table 11.1 - Classification of Pilot Survey Questions

C o n s tru c t o r  C a te g o ry S u rv e y  In s tru m e n t  
Q u e s tio n  N u m b e rs

M oore  and B e n b a s a t A ttr ib u te s

V o lu n ta rin e s s 44, 52

R e la tive  A d v a n ta g e 4 1 ,4 5 ,  50, 60, 65

C o m p a tib ility 42 , 53, 63

Im age 43, 5 1 , 6 9

E ase  o f U se 46, 58, 66

V is ib ility 48 , 68

T r ia la b ility 56, 67

P re c u rs o r R e q u ire m e n ts  (C a rson , 
C ra m p , M o rg a n  and  R o u d sa ri)

S a fe ty 49 , 55

R e lia b ility 59, 62

A c c e p ta b ility

U sab le 54, 38, 64

Note: Based on a final review of the pilot survey instrument,
questions 47 and 61 were omitted from the final version of the survey 
instrument. This produced an actual total of 69 questions on the 
version of the pilot survey instrument actually distributed.
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11.14 Appendix XIV -

Classification of Selected Questions - Final Survey Instrument

The survey numbers from the pilot survey instrument were revised for 
the preparation of the actual survey instrument. For this actual 
survey instrument questions 41 through 69 of the pilot survey were 
designed to obtain responses about attitudes and opinions in several 
categories. As with the pilot survey, the questions were arranged in 
random order rather than by topic. The question numbers from the 
survey instrument were associated with the concepts or categories as 
indicated in Table 11.2.

Table 11.2 - Classification of Final Survey Questions

C o n s tru c t o r  C a te g o ry S u rv e y  In s tru m e n t  
Q u e s tio n  N u m b e rs

M oore  and  B e n b a sa t A ttr ib u te s

V o lu n ta rin e s s 27, 33

R e la tive  A d v a n ta g e 31, 36

C o m p a tib ility 34, 41

Im age 26, 32

E ase  o f Use 28, 38

V is ib ility 29, 44

T r ia la b ility 37, 43

P re c u rs o r R e q u ire m e n ts  (C a rson , 
C ra m p , M o rgan  and  R o u d sa ri)

S a fe ty 30, 42

R e lia b ility 39, 40

A c c e p ta b ility

U sab le 35,

Note: This produced a total of 66 questions on the version of the
pilot survey instrument actually distributed.
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11.15 Appendix XV -

Survey Instrument and Instructions - Final Version

S u rv e y  a b o u t
Health Insurance Selection System Use

T h is  s u rv e y  a s k s  you to  a n s w e r q u e s tio n s  a b o u t y o u r p o ss ib le  use  o f a H ea lth  In su ra n ce  
S e le c tio n  S ys te m . S uch  a sys te m  w ou ld  be  a c o m p u te r-b a s e d  sys te m  to  he lp  you  w ith  m ak ing  
a ch o ice  a m o n g  h e a lth  in s u ra n c e  o p tions .

T h is  is a ne w  c o n c e p t fo r  c o m p u te r and  in fo rm a tio n  s y s te m s  and  it is q u ite  lik e ly  th a t you have  
ne ve r used  su ch  a sys te m . Y o u r a n s w e rs  a re  v a lu a b le  w h e th e r o r no t you ha ve  used  su ch  a 
c o m p u te r sys te m !

W H A T  IS  A  H E A L T H  IN S U R A N C E  S E L E C T IO N  S Y S T E M ?
A  H ea lth  In su ra n ce  S e le c tio n  S ys te m  is a c o n c e p t fo r  a new  typ e  o f in fo rm a tio n  sys te m  tha t 
w ou ld  a s s is t you in m a k in g  ch o ice s  a b o u t the  ty p e  o f hea lth  c a re  in s u ra n c e  th a t you m a y  
c h o o se . F o r e xa m p le , you  m a y  have  o p tio n s  a m o n g  va rio u s  ty p e s  o f c o v e ra g e  such  as a 
H ea lth  M a in te n a n c e  O rg a n is a tio n  (H M O ), a P re fe rre d  P ro v id e r O rg a n isa tio n  (P P O ), o r a 
tra d it io n a l Fee fo r  S e rv ic e  typ e  o f co ve ra g e . A  sys te m  o f th is  typ e  m ig h t he lp  you ch o o se  
a m o n g  such  typ e s  o f c o v e ra g e  by a sk in g  you to  id e n tify  the  re la tive  im p o rta n ce , fro m  you r po in t 
o f v iew , o f su ch  th in g s  as:
L ow  co s t p e r v is it to  yo u r d o c to r
L ow  o ve ra ll an n u a l co s t
Leve l o f hea lth  in s u ra n c e  d e d u c tib le  p a ym e n t
A b ility  to  ch o o s e  yo u r p e rso n a l p h ys ic ia n  o r p r im a ry  ca re  d o c to r
C o ve ra g e  w h e n  you tra ve l o u ts id e  o f yo u r ho m e  a rea
A  H ea lth  In su ra n ce  S e le c tio n  sys te m  w ou ld  n o t be  a sy s te m  to  h e lp  you p ro ce ss  in su ra n ce  
c la im s  o r o b ta in  s e rv ice  w h e n  you a re  s ick . Ins tead  it w o u ld  h e lp  you c h o o se  a m o n g  hea lth  
in s u ra n c e  o p tio n s  b e fo re  you a re  s ick . Y ou  m ig h t th in k  o f su ch  a sys te m  as a fin a n c ia l or 
in s u ra n c e  a dv iso r.

Y o u r re s p o n s e  to  th is  s u rv e y  is im p o rta n t. It w ill h e lp  in u n d e rs ta n d in g  h o w  p e o p le  v ie w  th e ir  
hea lth  ca re , the  p a y m e n t fo r  th e ir  h e a lth  ca re , and  h o w  th e y  fe e l a b o u t u s in g  c o m p u te r and 
In te rn e t se rv ic e s  to  a s s is t in m a k in g  ch o ice s  in th e s e  a reas .

T h a n k  you  fo r  c o m p le tin g  and  re tu rn in g  th is  su rvey .
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B A C K G R O U N D  A N D  D E M O G R A P H IC  Q U E S T IO N S
1 - W h a t is yo u r o ccu p a tio n  o r typ e  o f w o r k ? ________________________

2 - W h a t is the  h ig h e s t leve l o f e d u ca tio n  th a t you have  co m p le te d ?

H ave  no t c o m p le te d  H igh S choo l 
C o m p le te d  H igh S choo l 
C o m p le te d  s o m e  c o lle g e  s tu d y
C o m p le te d  tw o  y e a r c o lle g e  d e g re e  (A s s o c ia te  de g re e )
C o m p le te d  fo u r  y e a r c o lle g e  d e g re e  (B a c h e lo r 's  de g re e )
C o m p le te d  m a s te r ’s deg ree  
C o m p le te d  o th e r g ra d u a te  d e g re e  
O th e r

P le a se  d e s c r ib e :_______________________________
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H E A L T H  C A R E  IN S U R A N C E  Q U E S T IO N S
P le a se  c irc le  th e  be s t c h o ic e  fo r  th e  fo llo w in g  q u e s tio n s .

3 - Is H ea lth  C a re  In su ra n ce  p rov ided  as pa rt o f yo u r e m p lo y m e n t o r re tire m e n t b e n e fits?
ye s  / no

4 - If H ea lth  C a re  In su ra n ce  is p rov ided  as p a rt o f y o u r e m p lo y m e n t o r re tire m e n t ben e fits , a re
you e n ro lle d  In th e  p ro g ra m ?  yes  / no

5 - A re  you co ve re d  u n d e r a n y  o th e r H ea lth  C a re  In su ra n ce  p ro g ra m s  su ch  as one  a va ila b le  to
a sp o u s e ?  ye s  / no

6 - H o w  m a n y  h e a lth  ca re  in su ra n ce  o p tio n s  (H M O , P PO , e tc .) a re  a v a ila b le  to  you?
1 2 3 4 5 6 7 8 9  10

7 - H ow  w e ll do  you fee l th a t you u n d e rs ta n d  th e  h e a lth  ca re  In su ra n ce  o p tio n s  a va ila b le  to  
yo u ?

1 2 3 4 5 6 7 8 9  10
Low Understanding High Understanding

8 - H ow  c o n fid e n t do  you fe e l th a t you have  m a d e  the  b e s t c h o ice  a m o n g  th e s e  o p tio n s  fo r  yo u r 
b e n e fit?

1 2 3 4 5 6 7 8 9  10
Low Confidence High Confidence

9 - H ea lth  ca re  In su ra n ce  p ro g ra m s  use  m a n y  sp e c ia l te rm s  and  a b b re v ia tio n s  su ch  as “fe e  fo r 
s e rv ic e ” , H M O , and  P PO . H ow  w e ll do  you fee l th a t you u n d e rs ta n d  su ch  te rm s ?

1 2 3 4 5 6 7 8 9  10
Low Understanding High Understanding

10 - H ow  a c c u ra te ly  w ou ld  you be ab le  to  Id e n tify  th e  “o u t o f p o c k e t” a m o u n ts  th a t yo u  paid fo r 
h e a lth  ca re  las t yea r?

1 2 3 4 5 6 7 8 9  10
Low Accuracy High Accuracy

11 - H ow  a c c u ra te ly  w ou ld  you be a b le  to  id e n tify  the  to ta l a m o u n ts  pa id  fo r  y o u r he a lth  ca re  
la s t ye a r?  T h is  w o u ld  Inc lude  the  “o u t o f p o c k e t” a m o u n ts  you  pa id as  w e ll as the  a m o u n ts  paid 
by  a he a lth  in su ra n ce  o r b e n e fit p rog ram .

1 2 3 4 5 6 7 8 9  10
Low Accuracy High Accuracy
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12 - H ow  lik e ly  do  you th in k  you  w o u ld  be to  use  a p rin te d  fo rm  as  a g u ide  fo r  m a k in g  hea lth  
ca re  in s u ra n c e  c h o ice s?

1 2 3 4 5 6 7 8 9  10
Not likely Very likely

13 - H ow  lik e ly  d o  you  th in k  you  w o u ld  be to  use  a c o m p u te r-b a s e d  sys te m  as a g u id e  to 
m a k in g  hea lth  ca re  in s u ra n c e  c h o ice s?

1 2 3 4 5 6 7 8 9  10
Not likely Very likely

14 - H ow  va lu a b le  w o u ld  a co m p u te r-b a s e d  H ea lth  In su ra n ce  S e le c tio n  typ e  o f sys te m  like ly  be 
to  you?

1 2 3 4 5 6 7 8 9  10
Not valuable Very valuable

15 - H ow  m u ch  w ou ld  you  be w illin g  to  spend  p e r y e a r to  use  a c o m p u te r-b a s e d  H ealth  
In su ra n ce  S e le c tio n  ty p e  o f s ys te m ?
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C O M P U T E R  A N D  IN T E R N E T  U S E  Q U E S T IO N S
16 - A p p ro x im a te ly  h o w  m a n y  hou rs  p e r w e e k  do you use  th e  In te rn e t a t w o rk?

17 - A p p ro x im a te ly  h o w  m a n y  hou rs  p e r w e e k  do you use  th e  In te rn e t a t ho m e ?

18 - A p p ro x im a te ly  w h a t p e rc e n ta g e  o f yo u r fr ie n d s  use  c o m p u te rs  o r the  In te rn e t e ith e r a t w o rk  
o r a t h o m e  on a re g u la r b as is?

H ave  you used  the  In te rn e t to:

19 - B u y  b o o ks yes / no

20 - B uy  c lo th e s yes / no

21 - M a ke  trave l p lans yes / no

22 - P ay  b ills  o n -lin e yes / no

23 - M a n a g e  yo u r in ve s tm e n ts yes / no

24 - P lan  yo u r in su ra n ce  c o v e ra g e yes / no

25 - S u b m it y o u r fe d e ra l in c o m e  tax yes / no

Q U E S T IO N S  A B O U T  S O M E  O F  Y O U R  A T T IT U D E S .
26  - U s ing  a c o m p u te r sys te m  to  he lp  m a ke  p e rso n a l fin a n c ia l o r in su ra n ce  d e c is io n s  is a 
s ta tu s  s ym b o l a m o n g  th e  p e o p le  th a t I know .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

27  - A lth o u g h  it m ig h t be he lp fu l, us ing  a H ea lth  In s u ra n c e  S e le c tio n  sys te m  is c e rta in ly  no t 
re q u ire d  fo r  m e.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

28 - O ve ra ll, I b e lie ve  th a t a H ea lth  In su ra n ce  S e le c tio n  sys te m  w o u ld  be e a s y  fo r  m e to  use.
1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement
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29 - A m o n g  th e  p e o p le  th a t I know , m a n y  use  a c o m p u te r sys te m  o r the  In te rn e t to  a s s is t w ith  
fin a n c ia l o r in s u ra n c e  dec is io n s .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

30 - 1 am  c o n c e rn e d  th a t a H ea lth  In su ra n ce  S e le c tio n  sys te m  m a y  p ro v id e  a d v ice  th a t is 
fin a n c ia lly  u n w ise  fo r  m e.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

31 - U s ing  a H ea lth  In s u ra n c e  S e le c tio n  sys te m  w ou ld  im p ro ve  the  q u a lity  o f m y  fin a n c ia l and 
in s u ra n c e  de c is io n s .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

32 - P e o p le  I k n o w  w h o  use c o m p u te r s y s te m s  o r the  In te rn e t fo r p e rso n a l fin a n c ia l d e c is io n s  
g e n e ra lly  ha ve  m o re  p re s tig e  than  th o se  w h o  do  not.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

33 - No one  o f g re a t in flu e nce , such  as m y  b o ss  o r m y  spouse , e x p e c ts  m e  to  use  a H ea lth  
In su ra n ce  S e le c tio n  sys tem .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

34 - U s ing  a H ea lth  In su ra n ce  S e le c tio n  sys te m  w ou ld  be c o m p a tib le  w ith  o th e r a s p e c ts  o f m y  
fin a n c ia l and  in su ra n ce  p lann ing .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

35 - I b e lie ve  th a t I u n d e rs ta n d  enough  a b o u t m y  h e a lth  ca re  fin a n c in g  o r in su ra n ce  o p tio n s  to  
use  a H ea lth  In su ra n ce  S e le c tio n  sys te m  and u n d e rs ta n d  the  resu lts .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

36 - U s ing  a H ea lth  In su ra n ce  S e le c tio n  sys te m  w ou ld  m a ke  it e a s ie r to  m a ke  m y  fin a n c ia l and 
in s u ra n c e  de c is io n s .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

37 - B e fo re  d e c id in g  w h e th e r to  use a H ea lth  In su ra n ce  S e le c tio n  sys te m , I w o u ld  like  to  be 
a b le  to  p e rs o n a lly  try  it o u t p rope rly .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

38 - 1 b e lie ve  th a t I ha ve  en o u g h  c o m p u te r e x p e rie n c e  to  use  a H ea lth  In su ra n ce  S e le c tio n  
sys te m .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

39 - 1 b e lie ve  th a t a co m p u te r-b a s e d  H ea lth  In su ra n ce  S e le c tio n  sys te m  w ill p ro v id e  co n s is te n t 
re c o m m e n d a tio n s  if I e le c t to  use  it m o re  than  one  tim e.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement
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40  - 1 w o u ld  tru s t the  s u g g e s tio n s  p ro v id e d  by  a H ea lth  In su ra n ce  S e le c tio n  sys te m  as be ing  in 
m y  be s t in te res t.

1 2 3 4 5 6 7 8 9 10
Low Agreement High Agreement

41 - 1 th in k  th a t u s in g  a H ea lth  In s u ra n c e  S e le c tio n  sys te m  w o u ld  fit w e ll w ith  th e  w a y  I like  to
w o rk  and  m a ke  dec is io n s .

1 2 3 4 5 6 7 8 9 10
Low Agreement High Agreement

42  - 1 th in k  th a t a H ea lth  In s u ra n c e  S e le c tio n  sy s te m  m a y  m a ke  su g g e s tio n s  th a t w ill c a u se  m e 
fin a n c ia l loss.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

43  - 1 w o u ld  e x p e c t to  be a b le  to  use  a H ea lth  In s u ra n c e  S e le c tio n  sys te m , on a tria l bas is , long  
e n o u g h  to  see  w h a t it co u ld  do.

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

44  - C o m p u te r s y s te m s  o r In te rn e t s y s te m s  fo r  m a k in g  p e rso n a l f in a n c ia l d e c is io n s  a re  v e ry  
v is ib le , o r w e ll kn o w n , a m o n g  p e o p le  th a t I know .

1 2 3 4 5 6 7 8 9  10
Low Agreement High Agreement

C o m m e n ts . P lease  lis t a n y  c o m m e n ts  o r s u g g e s tio n s  th a t you m a y  have  a b o u t th e  s u b je c t 
m a tte r o f th e  s u rve y  o r a b o u t th e  s u rv e y  itse lf.

T h a n k  you fo r  yo u r he lp .
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11.16 Appendix XVI - Occupational Specialties Represented by

O c c u p a tio n  * C o u n t O c c u p a tio n  * C o u n t

(N o n e  S pe c ifie d ) 1 E n g in e e rin g  / T ra n s p o rta tio n 1

A cco u n tin g 5 E n v iro n m e n ta l E n g in e e rin g 3

A d m in is tra tiv e  A s s is ta n t 7 F a c ilit ie s  p lann ing 1

A d m in is tra to r 3 F o re n s ic  S c ie n ce 2

A n a ly s t 1 G e o lo g ic  / E n g in e e rin g 1

A rc h iv is t / H is to rian 1 G o v e rn m e n t 1

A ss t. R eg. M gr. - T W R A 1 H ea lth  ca re  /  H e a lth  E d u ca to r 3

A tto rn e y 3 H ig h w a y  P lans  A rc h iv is t 1

A u d ito r 3 H ig h w a ys  M a in te n a n c e  
M a n a g e r

1

B e h a v io u r A n a ly s t 1 H ous ing 1

B io lo g is t 2 In fo rm a tio n  R e so u rce s  / 
T e c h n o lo g y

4

B rid g e  In sp e c to r 1 In su ra n ce  B e n e fits  S p e c ia lis t 1

B u s in e ss  C o n s u lta n t 1 In te rv ie w e r II 1

C a lc u la tio n s  o f fe lo n y  
s e n te n ce s

1 ISC  L ia ison 1

C a se  M a n a g e r / C a se  W o rk e r 3 Ju d ic ia l 3

C h ild  C a re  P ro g ra m  E va lu a to r 1 La w  e n fo rc e m e n t 1

C h ild  S u p p o rt 1 Lega l A s s is ta n t 2

C iv il E n g in e e rin g 3 L e g is la tive  e m p lo ye e 1

C la im s  e x a m in e r 1 L ib ra ria n  /  L ib ra ry  A id e 3

C le rk 3 M a in te n a n ce 1

C o m p u te r P ro g ra m m e r 1 M a n a g e r 2

C o n s u lta n t 1 M en ta l H ea lth  S p e c ia lis t 1

C o rre c tio n a l C o u n s e llo r 2 M us ic  T h e ra p is t 1

C rim in a l In v e s tig a to r 1 N u rse 8

D ata  E n try 1 N urse  - P ub lic  H ea lth 3

D ata  P ro ce ss in g 1 N u rse 's  A s s is ta n t 1

D e p a rtm e n t o f T ra n s p o rta tio n 1 O ffic e  S u p e rv is o r 1

D ep t H u m a n  S e rv ice s  - S upv. - 
R e h a b  S vcs

1 P h a rm a c is t / P h a rm a c y  T ech . 2

D e sk to p  su p p o rt 1 P la n t In sp e c to r 1

D e ve lo p m e n ta l T ech . 1 P rinc ipa l 1

D H S  - D e p a rtm e n t o f H ea lth  
S e rv ice s

1 P ro b a tio n  / P a ro le  O ffic e r 6

D ire c to r o f Q u a lity  
Im p ro v e m e n t

1 R ad io  O p e ra to r 1

D is tr ib u to r C o m p u te r III 1 R eal E s ta te  A p p ra is e r 1

E d ito r (S tu d e n t T e s ts ) 1 R oad w ord 1

E d u ca to r / A d m in is tra to r 2 S a te  w o rk e r 1

E lig ib ility  C o u n s e llo r 3 S e c re ta ry 11

E m e rg e n c y  m a n a g e m e n t 1 S e rve r 1

E m e rg e n c y  O p e ra tio n s  O ffice r 1 S oc ia l w o rk  / C o u n s e llo r 8

E m p lo y m e n t In te rv ie w e r 1
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11.17 Appendix XVII - Correlation Coefficients for Attitude Questions (Questions 26 through 44)
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26 - Status Symbol 1.00 0.02 0.17 0.32

27 - Required 1.00 0.38 0.22

28 - Easy to use 1.00 0.35

29 - Know many users 1.00
30 - Financially unwise
31 - Quality of Decisions
32 - More Prestige
33 - Expected use
34 - Compatible w / planning
35 - Understand adequately
36 - Easier decisions

37 - Personally try out
38 - Enough computer experience
39 - Consistent recommendations

40 - Best interest
41 - Way like to work

42 - Financial loss
43 - Trial basis
44 - Visibility
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1.00 0.37 -0.10 0.55 0.21 0.63 0.38

1.00 -0.15 0.32 -0.09 0.32 0.08

1.00 0.01 0.21 -0.17 0.18
1.00 0.29 0.59 0.37

1.00 0.32 0.38
1.00 0.36

1.00

cd
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Eoo
-CO)ooc
LU

-0.08
0.14
0.45
0.14
-0.13
0.18
-0.08
0.21
0.30
0.52
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0.38
1.00

CD
T3
C
CD
E
Eoo
CD

0.24

0.13
0.33
0.34
-0.08
0.44
0.32
0.04
0.52
0.24
0.55
0.50
0.47
1.00

CD

ÌBC

CDm

■E
I
o

0

è '
!5
00 
>1
5o 1 CM -a-

0.19 0.22 0.13 -0.05 0.23
0.13 0.09 0.05 0.26 0.09
0.41 0.47 -0.09 0.32 0.23

0.39 0.42 0.03 0.17 0.48
-0.21 -0.15 0.52 -0.04 0.01

0.59 0.65 -0.01 0.31 0.34
0.33 0.30 0.19 -0.08 0.15
0.05 0.00 -0.11 0.12 0.07
0.58 0.69 -0.03 0.30 0.37

0.29 0.28 -0.09 0.34 0.29
0.54 0.70 0.00 0.31 0.32
0.47 0.43 0.02 0.60 0.25

0.38 0.40 -0.17 0.38 0.34

0.78 0.59 -0.06 0.34 0.36

1.00 0.69 -0.15 0.34 0.33
1.00 -0.05 0.40 0.48

1.00 -0.03 0.06
1.00 0.24

1.00
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11.16 Appendix XVI - Occupational Specialties Represented by

O c c u p a tio n  * C o u n t O c c u p a tio n  * C o u n t

(N one  S p e c ifie d ) 1 E n g in e e rin g  / T ra n s p o rta tio n 1

A cco u n tin g 5 E n v iro n m e n ta l E n g in e e rin g 3

A d m in is tra tiv e  A ss is ta n t 7 F ac ilit ie s  p lann ing 1

A d m in is tra to r 3 F o re n s ic  S c ie n ce 2

A n a ly s t 1 G e o lo g ic  / E n g in e e rin g 1

A rc h iv is t /  H is to rian 1 G o v e rn m e n t 1

A ss t. R eg. M gr. - T W R A 1 H ea lth  ca re  / H ea lth  E d u ca to r 3

A tto rn e y 3 H ig h w a y  P lans A rc h iv is t 1

A u d ito r 3 H ig h w a ys  M a in te n a n c e  
M a n a g e r

1

B e h a v io u r A n a ly s t 1 H ous ing 1

B io lo g is t 2 In fo rm a tio n  R e so u rce s  / 
T e c h n o lo g y

4

B rid g e  In sp e c to r 1 In su ra n ce  B e n e fits  S p e c ia lis t 1

B u s in e ss  C o n s u lta n t 1 In te rv ie w e r II 1

C a lcu la tio n s  o f fe lo n y  
s e n te n ce s

1 ISC  L ia ison 1

C ase  M a n a g e r / C a se  W o rk e r 3 Ju d ic ia l 3

C h ild  C a re  P ro g ra m  E va lu a to r 1 La w  e n fo rc e m e n t 1

C h ild  S u p p o rt 1 Lega l A s s is ta n t 2

C iv il E n g in e e rin g 3 L e g is la tive  e m p lo y e e 1

C la im s  e x a m in e r 1 L ib ra ria n  / L ib ra ry  A id e 3

C le rk 3 M a in te n a n ce 1

C o m p u te r P ro g ra m m e r 1 M a n a g e r 2

C o n su lta n t 1 M en ta l H ea lth  S p e c ia lis t 1

C o rre c tio n a l C o u n s e llo r 2 M us ic  T h e ra p is t 1

C rim in a l In v e s tig a to r 1 N urse 8

D ata  E n try 1 N urse  - P ub lic  H ea lth 3

D ata  P ro ce ss in g 1 N urse 's  A ss is ta n t 1

D e p a rtm e n t o f T ra n s p o rta tio n 1 O ffice  S u p e rv is o r 1

D ept H u m a n  S e rv ice s  - S upv. - 1 P h a rm a c is t / P h a rm a c y  T ech . 2
R ehab  S vcs

D e sk to p  s u p p o rt 1 S W U M P la n t In sp e c to r 1

D e ve lo p m e n ta l T ech . 1 P rinc ipa l 1

D H S  - D e p a rtm e n t o f H ea lth  
S e rv ices

1 P ro b a tio n  / P a ro le  O ffic e r 6

D ire c to r o f Q u a lity  
Im p ro v e m e n t

1 R ad io  O p e ra to r 1

D is tr ib u to r C o m p u te r III 1 R eal E s ta te  A p p ra is e r 1

E d ito r (S tu d e n t T e s ts ) 1 R oad w o rd 1

E d u c a to r / A d m in is tra to r 2 S a te  w o rk e r 1

E lig ib ility  C o u n s e llo r 3 S e c re ta ry 11

E m e rg e n c y  m a n a g e m e n t 1 S e rve r 1

E m e rg e n c y  O p e ra tio n s  O ffice r 1 S oc ia l w o rk  / C o u n s e llo r 8

E m p lo y m e n t In te rv ie w e r 1
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O c c u p a tio n  * C o u n t O c c u p a tio n  * C o u n t

S oc ia l w o rk  / w o rk in g  w / Info. 
S ys te m s

1

S ta tis tica l A n a ly s t 1

S u p e rv is o r 1

S ys te m s  A n a ly s t / 
A d m in is tra to r

2

T e a c h e r 3

T e c h n ic ia n  3 1

T N  B u reau  o f In ve s tig a tio n  
a g e n t

1

T ra n s p o rta tio n  S u rv e y  
S u p e rv is o r

1

T ru c k  D rive r 1

U rban  P lann ing 1

V o c a tio n a l R ehab. C o u n s e llo r 1

W o o d w o rk e r 1

W P O 1

W rite r & a rtis t, c o m p u te r 
so ftw a re 1 Ï 1

* S e le c te d  o c c u p a tio n  d e s c rip tio n s  w e re  c o m b in e d  fo r  re po rting . F o r e x a m p le  “a u d ito r” and 
“a u d it M a n a g e r” w e re  co m b in e d .
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11.17 Appendix XVII - Correlation Coefficients for Attitude Questions (Questions 26 through 44)
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37 - Personally try out
38 - Enough computer experience
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0.19 0.22 0.13 -0.05 0.23
0.13 0.09 0.05 0.26 0.09
0.41 0.47 -0.09 0.32 0.23
0.39 0.42 0.03 0.17 0.48
-0.21 -0.15 0.52 -0.04 0.01
0.59 0.65 -0.01 0.31 0.34
0.33 0.30 0.19 -0.08 0.15
0.05 0.00 -0.11 0.12 0.07
0.58 0.69 -0.03 0.30 0.37
0.29 0.28 -0.09 0.34 0.29
0.54 0.70 0.00 0.31 0.32
0.47 0.43 0.02 0.60 0.25
0.38 0.40 -0.17 0.38 0.34
0.78 0.59 -0.06 0.34 0.36
1.00 0.69 -0.15 0.34 0.33

1.00 -0.05 0.40 0.48
1.00 -0.03 0.06

1.00 0.24
1.00
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11.18 Appendix XVIII - Correlation Coefficients for Selected Health Insurance Questions (Questions 7

through 14)
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r
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d
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e

14
 
- 
V
a
l
u
e
 
of
 

s
y
s
t
e
m

7 - Insurance
understanding 1.00 0.64 0.66 0.50 0.40 0.41 0.17 0.07
8 - Confidence in
choice 1.00 0.65 0.62 0.55 0.33 0.12 0.06
9 - Understanding
of terms 1.00 0.58 0.47 0.33 0.12 0.06
10 - Accuracy of
Out of Pocket 1.00 0.60 0.33 0.20 0.14
11 - Accuracy of
total amounts 1.00 0.21 0.02 -0.03
12 - Use printed
guide 1.00 0.52 0.46
13 - Use computer-
based guide 1.00 0.86
14 - Value of
system 1.00
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11.19 Appendix XIX - Correlation Coefficients - Question 12 and Attitude Constructs
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12 - U se  p rin te d  
g u id e

1.00 0 .19 0.28 0.29 0.16 0 .28 0.24 0.30 0 .02 0.31 0.23

V o lu n ta r in e s s
C o n s tru c t

1.00 -0 .08 0.06 -0 .13 0 .35 0.14 0.28 0.01 0.11 0.21

R e la tiv e  A d v a n ta g e  
C o n s tru c t

1.00 0.75 0.37 0.41 0.45 0.42 -0 .0 7 0 .62 0.30

C o m p a tib ility
C o n s tru c t

1.00 0.35 0.52 0.52 0.46 -0 .12 0 .69 0.31

Im ag e
C o n s tru c t

1.00 0.00 0 .29 -0 .02 0 .24 0 .34 -0.06

E a s e  o f  U se  
C o n s tru c t

1.00 0 .35 0.45 -0 .1 7 0.49 0.55

V is ib ility  C o n s tru c t 1.00 0.29 0 .02 0.43 0.28

T ria la b ility
C o n s tru c t

1.00 -0 .03 0.49 0.40

S a fe ty
C o n s tru c t

1.00 -0 .14 -0.15

R e lia b ility
C o n s tru c t

1.00 0.28

U s a b ility  C o n s tru c t 1.00
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11.20 Appendix XX - Correlation Coefficients - Question 13 and Attitude Constructs
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13 - Use
computer-based
guide

1.00 0.12 0.62 0.61 0.23 0.55 0.38 0.44 -0.11 0.52 0.27

Voluntariness
Construct

1.00 -0.08 0.06 -0.13 0.35 0.14 0.28 0.01 0.11 0.21

Relative Advantage 
Construct 1.00 0.75 0.37 0.41 0.45 0.42 -0.07 0.62 0.30

Compatibility
Construct

1.00 0.35 0.52 0.52 0.46 -0.12 0.69 0.31

Image
Construct 1.00 0.00 0.29 -0.02 0.24 0.34 -0.06

Ease of Use 
Construct

1.00 0.35 0.45 -0.17 0.49 0.55

Visibility
Construct

1.00 0.29 0.02 0.43 0.28

Trialability
Construct

1.00 -0.03 0.49 0.40

Safety
Construct

1.00 -0.14 -0.15

Reliability
Construct

1.00 0.28

Usability
Construct

1.00
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11.21 Appendix XXI - Correlation Coefficients - Question 12 and 

All Attitude Constructs - Sorted in Descending Sequence

T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t C o m m e n t

1
R e la tive  A d va n ta g e  / 
C o m p a tib ility 0 .75

2
C o m p a tib ility  / 
R e lia b ility 0 .69

3
R e la tive  A d v a n ta g e  / 
R e lia b ility 0 .62

4
E ase  o f U se / 
U sa b ility 0 .55

5
C o m p a tib ility  / 
E ase  o f U se 0 .52

6
C o m p a tib ility  / 
V is ib ility 0 .52

7
E ase  o f U se / 
R e lia b ility 0 .49

8
T ria la b ility  / 
R e lia b ility 0 .49

9
C o m p a tib ility  / 
T r ia la b ility 0 .46

10
R e la tive  A d v a n ta g e  / 
V is ib ility 0.45

11
E ase  o f U se  / 
T r ia la b ility 0 .45

12
V is ib ility  / 
R e lia b ility 0 .43

13
R e la tive  A d v a n ta g e  / 
T r ia la b ility 0.42

14
R e la tive  A d va n ta g e  / 
E ase  o f U se 0.41

15
T ria la b ility  / 
U sa b ility 0 .40

16
R e la tive  A d v a n ta g e  / 
Im age 0.37

17
V o lu n ta rin e s s  / 
E ase  o f Use 0 .35

18
C o m p a tib ility  / 
Im age 0.35

19
E ase  o f U se / 
V is ib ility 0.35

20
Im age  / 
R e lia b ility 0 .34

21
Q u e s tio n  12 / 
R e lia b ility 0.31
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T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t C o m m e n t

22
C o m p a tib il ity /
U sa b ility 0.31

23
Q u e s tio n  12 / 
T r ia la b ility 0 .30

24
R e la tive  A d v a n ta g e  / 
U sa b ility 0 .30

25
Q u e s tio n  12 / 
C o m p a tib ility 0 .29

26
Im a g e  / 
V is ib ility 0.29

27
V is ib ility  / 
T r ia la b ility 0 .29

28
Q u e s tio n  12 / 
R e la tive  A d v a n ta g e 0.28

29
Q u e s tio n  12 / 
E ase  o f Use 0 .28

30
V o lu n ta rin e s s  / 
T r ia la b ility 0 .28

31
V is ib ility  / 
U sa b ility 0 .28

32
R e lia b il ity /
U sa b ility 0.28

33
Q u e s tio n  12 / 
V is ib ility 0 .24

34
Im a g e  / 
S a fe ty 0 .24

35
Q u e s tio n  12 / 
U sa b ility 0 .23

36
V o lu n ta rin e s s  / 
U sa b ility 0.21

37
Q u e s tio n  12 / 
V o lu n ta r in e s s 0 .19

38
Q u e s tio n  12 / 
Im age 0 .16

39
V o lu n ta rin e s s  / 
V is ib ility 0 .14

40
V o lu n ta rin e s s  / 
R e lia b ility 0.11

41
V o lu n ta rin e s s  / 
C o m p a tib ility 0 .06

42
Q u e s tio n  12 / 
S a fe ty 0 .02

43
V is ib ility  / 
S a fe ty 0 .02

44
V o lu n ta rin e s s  / 
S a fe ty 0.01

45
Im a g e  / 
E ase  o f Use 0.00

328



Requirements for a Personal Decision Support System

T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t C o m m e n t

46
Im a g e  / 
T r ia la b ility -0 .02

47
T ria la b ility  / 
S a fe ty -0 .03

48
Im a g e  / 
U sa b ility -0 .06

49
R e la tive  A d v a n ta g e  / 
S a fe ty -0 .07

50
V o lu n ta rin e s s  / 
R e la tive  A d va n ta g e -0 .08

51
C o m p a tib il ity /
S a fe ty -0 .12

52
V o lu n ta rin e s s  / 
Im age -0 .13

53
S a fe ty  / 
R e lia b ility -0 .14

54
S a fe ty  / 
U sa b ility -0 .15

55
E ase  o f U se  / 
S a fe ty -0 .1 7
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11.22 Appendix XXII - Correlation Coefficients - Question 13 and

T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t

Q u e s tio n  12  
C o rre la tio n  
C o e ffic ie n t C o m m e n t

1
R e la tive  A d v a n ta g e  / 
C o m p a tib ility 0 .75 0.75

2
C o m p a tib il ity /
R e lia b ility 0 .69 0.69

3
Q u e s tio n  13 / 
R e la tive  A d v a n ta g e 0.62 0.28

4
R e la tive  A d v a n ta g e  / 
R e lia b ility 0 .62 0.62

5
Q u e s tio n  13 / 
C o m p a tib ility 0.61 0.29

6
Q u e s tio n  13 / 
E ase  o f U se 0 .55 0.28

7
E ase  o f U se  / 
U sa b ility 0 .55 0.55

8
Q u e s tio n  13 / 
R e lia b ility 0 .52 0.31

9
C o m p a tib il ity / 
E ase  o f U se 0 .52 0.52

10
C o m p a tib ility  / 
V is ib ility 0 .52 0.52

11
E ase  o f U se  / 
R e lia b ility 0 .49 0.49

12
T ria la b ility  / 
R e lia b ility 0 .49 0.49

13
C o m p a tib il ity /
T r ia la b ility 0.46 0.46

14
R e la tive  A d v a n ta g e  / 
V is ib ility 0 .45 0 .45

15
E ase  o f U se / 
T r ia la b ility 0 .45 0 .45

16
Q u e s tio n  13 / 
T r ia la b ility 0 .44 0 .30

17
V is ib ility  / 
R e lia b ility 0 .43 0 .43

18
R e la tive  A d v a n ta g e  / 
T r ia la b ility 0.42 0.42

19
R e la tive  A d v a n ta g e  / 
E ase  o f U se 0.41 0.41

20
T r ia la b il i ty /
U sa b ility 0 .40 0 .40

21
Q u e s tio n  13 / 
V is ib ility 0.38 0.24

22
R e la tive  A d v a n ta g e  / 
Im age 0 .37 0.37

23
V o lu n ta rin e s s  / 
E ase  o f Use 0.35 0.35
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T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t

Q u e s tio n  12  
C o rre la tio n  
C o e ffic ie n t C o m m e n t

24
C o m p a tib il ity /
Im age 0.35 0 .35

25
E ase  o f U se / 
V is ib ility 0 .35 0 .35

26
Im age  / 
R e lia b ility 0 .34 0 .34

27
C o m p a tib ility  / 
U sa b ility 0.31 0.31

28
R e la tive  A d va n ta g e  / 
U sa b ility 0 .30 0.30

29
Im age  / 
V is ib ility 0 .29 0.29

30
V is ib il ity /
T r ia la b ility 0 .29 0.29

31
V o lu n ta rin e s s  / 
T r ia la b ility 0 .28 0.28

32
V is ib ility  / 
U sa b ility 0 .28 0.28

33
R e lia b ility  / 
U sa b ility 0.28 0.28

34
Q u e s tio n  13 / 
U sa b ility 0 .27 0.23

35
Im a g e  / 
S a fe ty 0 .24 0 .24

36
Q u e s tio n  13 / 
Im age 0.23 0 .16

37
V o lu n ta rin e s s  / 
U sa b ility 0.21 0.21

38
V o lu n ta rin e s s  / 
V is ib ility 0 .14 0.14

39
Q u e s tio n  13 / 
V o lu n ta r in e s s 0.12 0 .19

40
V o lu n ta rin e s s  / 
R e lia b ility 0.11 0.11

41
V o lu n ta rin e s s  / 
C o m p a tib ility 0 .06 0.06

42
V is ib ility  / 
S a fe ty 0 .02 0.02

43
V o lu n ta rin e s s  / 
S a fe ty 0.01 0.01

44
Im a g e  / 
E ase  o f U se 0.00 0.00

45
Im age  / 
T r ia la b ility -0 .02 -0 .02

46
T r ia la b il i ty /
S a fe ty -0 .03 -0 .03

47
Im age  / 
U sa b ility -0 .06 -0 .06
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T a b le
Item

N u m b e r Q u e s tio n  P a ir
C o rre la tio n
C o e ffic ie n t

Q u e s tio n  12  
C o rre la tio n  
C o e ffic ie n t C o m m e n t

48
R e la tive  A d v a n ta g e  / 
S a fe ty -0 .0 7 -0 .07

49
V o lu n ta rin e s s  / 
R e la tive  A d v a n ta g e -0 .08 -0 .08

50
Q u e s tio n  13 / 
S a fe ty -0.11 0 .02

51
C o m p a tib il ity /
S a fe ty -0 .12 -0 .12

52
V o lu n ta rin e s s  / 
Im age -0 .13 -0 .13

53
S a fe ty  / 
R e lia b ility -0 .14 -0 .14

54
S a fe ty  / 
U sa b ility -0 .15 -0 .15

55
E ase  o f U se  / 
S a fe ty -0 .17 -0 .17
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Requirements for a Personal Decision Support System

11.23 Appendix XXIII - Correlation Coefficients - Question 13 Only

T a b le
Item

N u m b e r C o n s tru c t
C o rre la tio n
C o e ffic ie n t C o m m e n t

1 R e la tive  A d v a n ta g e 0.62

2 C o m p a tib ility 0.61

3 E ase  o f Use 0.55

4 R e lia b ility 0 .52

5 T ria la b ility 0.44

6 V is ib ility 0 .38

7 U sa b ility 0 .27

8 Im age 0.23

9 V o lu n ta rin e s s 0.12

10 S a fe ty -0.11

333



Requirements for a Personal Decision Support System

11.24 Appendix XXIV - Correlation Coefficients - Question 13 and Constructs Including Extended Constructs
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13 - U s e  c o m p u te r -b a s e d  
g u id e 1.00 0.12 0.62 0.61 0 .23 0.38 0.44 -0.11 0.52 0.51 0 .40
V o lu n ta r in e s s  C o n s t r u c t

1.00 -0 .08 0.06 -0 .13 0.14 0.28 0.01 0.11 0 .34 0 .12
R e la t iv e  A d v a n ta g e  
C o n s tru c t 1.00 0.75 0 .37 0.45 0.42 -0 .07 0.62 0 .42 0 .28
C o m p a t ib i l i t y  C o n s t r u c t

1.00 0 .35 0.52 0.46 -0 .12 0 .68 0 .50 0 .38
Im a g e  C o n s t r u c t

1.00 0.29 -0 .02 0 .24 0 .34 -0 .0 3 0 .03
V is ib i l i t y  C o n s t r u c t

1.00 0.29 0 .02 0 .43 0 .37 0.31
T  r ia la b i l i t y  C o n s t r u c t

1.00 -0 .03 0 .49 0 .49 0 .22
S a fe ty  C o n s t r u c t

1.00 -0 .14 -0 .1 8 0 .00

R e lia b i l i t y  C o n s t r u c t
1.00 0 .47 0 .25

U s a b il i t y  C o n s tru c t
1.00 0 .32

In te rn e t  U s e  C o n s t r u c t
1 .00
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11.25 Appendix XXV- Correlation Coefficients - Constructs without Question 13

Voluntariness
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Relative Advantage 1.000 0.749 0.624 0.299 0.418 0.450 0.368 -0.075 -0.071

Compatibility 1.000 0.685 0.306 0.459 0.521 0.352 0.064 -0.118

Reliability 1.000 0.276 0.487 0.426 0.337 0.105 -0.142

Usability 1.000 0.404 0.275 -0.063 0.213 -0.146

Trialability 1.000 0.289 -0.023 0.285 -0.028

Visibility 1.000 0.291 0.142 0.025

Image 1.000 -0.126 0.244

0.013 

1 .000
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11.26 Appendix XXVI - Nine-Construct Regression Model Summary,

ANOVA, and Coefficients

S U M M A R Y  O U T P U T

R egression S tatistics
M u ltip le  R 0.70
R S q u a re 0.49
A d ju s te d  R
S q ua re 0.46
S ta n d a rd  E rro r 1.98

O b se rva tio n s 167

A N O V A

d f S S MS F Significance F
R eg re ss io n 9 599.51 66.61 17.00 0 .0 0 0 0 0 0 0
R esidua l 157 61 5 .0 3 3 .92

T o ta l 166 1214 .54

R e g re s s io n
C o e ff ic ie n ts

Standard U pper
Coeffic ients E rro r tS ta t P-value Low er 95% 95%

In te rce p t 0 .17 0.82 0 .20 0 .84 -1 .45 1.79

R e la tive
A d v a n ta g e 0.41 0 .12 3.55 0.00 0 .18 0.64
C o m p a tib ility 0 .20 0.11 1.74 0.08 -0 .03 0.42
R e lia b ility 0.03 0 .10 0.30 0.77 -0 .16 0.22

U sa b ility 0 .27 0 .10 2 .65 0.01 0.07 0.46
T ria la b ility 0 .10 0 .08 1.29 0 .20 -0 .05 0.26
V is ib ility 0.01 0 .09 0.10 0 .92 -0 .16 0.18

im a g e 0.08 0 .10 0.78 0 .44 -0 .12 0 .28
V o lu n ta rin e s s 0.04 0 .07 0 .59 0 .56 -0 .10 0.19

S a fe ty -0 .05 0.09 -0 .62 0 .54 -0 .22 0.12

Source: Calculated with Microsoft Excel 2002
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11.27 Appendix XXVII - Three-Construct Regression Model Summary,

ANOVA, and Coefficients

S U M M A R Y  O U T P U T

R egression S tatistics
M u ltip le  R 0.70
R S q u a re 0.49
A d ju s te d  R
S q ua re 0.48
S ta n d a rd  E rro r 1.92

O b s e rv a tio n s 164

A N O V A

d f S S MS F
Significance

F
R e g re ss io n 3 562 .02 187.34 50 .57 0.00
R es idua l 160 592 .77 3.70
T o ta l 163 1154 .80

R e g re s s io n
C o e f f ic ie n ts

Coeffic ients
S tandard

E rro r tS ta t P-va lue Low er 95%
U pper
95%

In te rce p t 0.71 0.56 1.26 0.21 -0 .40 1.82

R e la tive
A d v a n ta g e 0 .44 0.11 4 .05 0.00 0.22 0.65
C o m p a tib ility 0 .26 0.10 2 .53 0.01 0 .06 0 .46
U sa b ility 0 .32 0.08 3.72 0.00 0 .15 0.48

Source : Calculated with Microsoft Excel 2002
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11.28 Appendix XXVIII - Addition of Variables by Stepwise

Regression

M ode l S u m m a ry

Model R R Square
Adjusted 
R Square

Std. E rror o f 
the Estim ate

1 ,634a .402 .398 2.05726
2 ,683b .466 .460 1.94985

3 .698c .487 .478 1.91718

a- Predictors: (Constant), Relative Advantage C onstruct

b- Predictors: (Constant), Relative Advantage Construct, 
Usability Construct

c - Predictors: (Constant), Relative Advantage Construct, 
Usability Construct, C om patability  C onstruct

ANO VAd

Model
Sum of 

Squares df Mean Square F Sig.
1 Regression 449.891 1 449.891 106.299 ,000a

Residual 668.703 158 4.232
Total 1118.594 159

2 Regression 521.691 2 260.846 68.609 .000b
Residual 596.902 157 3.802
Total 1118.594 159

3 Regression 545.205 3 181.735 49.444 ,oooc
Residual 573.389 156 3.676
Total 1118.594 159

a - Predictors: (Constant), Relative Advantage C onstruct

b. Predictors: (Constant), Relative Advantage Construct, Usability C onstruct

c - P redictors: (Constant), Relative Advantage Construct, Usability Construct, 
Com patability  C onstruct

d- Dependent Variab le : 13 - Use com puter-based guide
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C o e ffic ie n t#

Unstandardized Standardized
Coeffic ients Coeffic ients

Model B Std. Error Beta t Sig.
1 (Constant) 2.651 .399 6.645 .000

Relative Advantage 
C onstruct

.779 .076 .634 10.310 .000

2 (Constant) .738 .580 1.272 .205

Relative Advantage 
C onstruct .643 .078 .523 8.218 .000

Usability C onstruct .363 .084 .277 4.346 .000

3 (Constant) .752 .571 1.317 .190

Relative Advantage 
C onstruct .450 .108 .366 4.161 .000

Usability Construct .305 .085 .232 3.574 .000

C om patability  Construct .260 .103 .230 2.529 .012

a. D ependent Variable: 13 - Use com puter-based guide

Source : SPSS for Windows Student Version
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11.29 Appendix XXIX - Removal of Variables by Backward Elimination

M ode l S u m m a ry

Model R R Square
Adjusted 
R Square

Std. Error of 
the Estim ate

1 .705a .497 .466 1.93734

2 .705b .497 .470 1.93101

3 .705c .497 .473 1.92477

4 ,704d .496 .476 1.91926

5 ,704e .496 .479 1.91363

6 ,704f .495 .482 1.90845

7 .6989 .487 .478 1.91718

a - Predictors: (Constant), Safety C onstruct, V is ib ility  
Construct, V ountariness Construct, T ria lab ility  
Construct, Im age Construct, Usability Construct, 
Relative Advantage Construct, Reliability Construct, 
Com patability Construct

b- Predictors: (Constant), Safety C onstruct, Vountariness 
Construct, T ria lab ility  Construct, Im age Construct, 
Usability Construct, Relative A dvantage Construct, 
Reliability Construct, C om patability  C onstruct

c. Predictors: (Constant), Safety Construct, Vountariness 
Construct, T ria lab ility  Construct, Im age Construct, 
Usability Construct, Relative Advantage Construct, 
C om patability  C onstruct

d. Predictors: (Constant), Safety Construct, Vountariness 
Construct, T ria lab ility  Construct, Usability Construct, 
Relative A dvantage Construct, C om patability  C onstruct

e. Predictors: (Constant), Vountariness Construct, 
T ria lab ility  Construct, Usability Construct, Relative 
Advantage Construct, C om patability  C onstruct

f- Predictors: (Constant), T ria lab ility  Construct, Usability 
Construct, Relative Advantage Construct, C om patability  
C onstruct

9- P redictors: (Constant), Usability  Construct, Relative 
Advantage Construct, C om patability  C onstruct
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ANO VAh

Model
Sum  of 

Squares df Mean Square F Sig.
1 Regression 555.601 9 61.733 16.448 ,000a

Residual 562.992 150 3.753
Total 1118.594 159

2 Regression 555.543 8 69.443 18.623 ,000b

Residual 563.051 151 3.729
Total 1118.594 159

3 Regression 555.471 7 79.353 21.419 ,000c

Residual 563.123 152 3.705
Total 1118.594 159

4 Regression 555.010 6 92.502 25.112 ,000d

Residual 563.583 153 3.684
Total 1118.594 159

5 Regression 554.650 5 110.930 30.292 ,000e
Residual 563.944 154 3.662
Total 1118.594 159

6 Regression 554.058 4 138.515 38.031 ,000f
Residual 564.536 155 3.642

Total 1118.594 159
7 Regression 545.205 3 181.735 49.444 .0009

Residual 573.389 156 3.676
Total 1118.594 159

a - Predictors: (Constant), Safety Construct, V is ib ility  Construct, Vountariness 
Construct, T ria lab ility  Construct, Im age Construct, Usability Construct, Relative 
Advantage C onstruct, Reliability Construct, C om patability  C onstruct

b- Predictors: (Constant), Safety Construct, Vountariness Construct, T ria lability 
Construct, Im age Construct, Usability Construct, Relative Advantage Construct, 
Reliability Construct, Com patability Construct

c- Predictors: (Constant), Safety Construct, Vountariness Construct, T ria lab ility  
Construct, Im age Construct, Usability Construct, Relative Advantage Construct, 
C om patability  Construct

d- Predictors: (Constant), Safety Construct, Vountariness Construct, Tria lability 
C onstruct, Usability Construct, Relative Advantage Construct, Com patability 
C onstruct

6- P redictors: (Constant), Vountariness Construct, T ria lab ility  Construct, Usability 
Construct, Relative Advantage Construct, C om patability  C onstruct

f- Predictors: (Constant), T ria lab ility  Construct, Usability Construct, Relative Advantage 
Construct, C om patability  Construct

9- Predictors: (Constant), Usability Construct, Relative Advantage Construct, 
Com patability  Construct

h- D ependent Variable: 13 - Use com puter-based guide

Source : SPSS for Windows Student Version
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11

Source :

.30 Appendix XXX - Test of Equal Variance Assumption

Hypothesis Test about a Population Mean 
Using the Standard Normal Distribution (z)

Sample Size 164
Mean -4.92831 E-16

Standard Deviation 1.9070

Hypothesized value 0

Standard Error 0.1489
Test Statistic 0.0000

p-value (Lower Tail) 0.5000
p-value (Upper Tail) 0.5000

p-value (Two Tail) 1.0000

Microsoft Excel 2002
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11.31 Appendix XXXI - Scatter Diagrams of Residuals

Residuals for Three Construct Model

Predicted Value

11.31.2 Scatter Diagram of Standardized Residuals

Standardized Residuals for Three 
Construct Model
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Û)
N

re
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Source: Microsoft Excel 2000

343



Multicollinearity
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11.32 Appendix XXXII - Independence of Variables - Analysis of

Correlation Coefficients with Question 13 Included

Question 13
Relative

A dvantage C om patib ility  U sability

Q u e s tio n  13 1

R e la tive
A d v a n ta g e 0 .63 1

C o m p a tib ility 0 .62 0.76 1

U sa b ility 0 .50 O '.41 0 .47  1

MULTIPLE REGRESSION COEFFICIENTS

In te rce p t
R e la tive

C o e ffic ie n ts
0.71

S ta n d a rd  E rro r 
0 .56

t S ta t 
1.26

P -va lu e
0.21

V IF *

A d v a n ta g e 0.44 0.11 4 .05 0 .00 2 .42

C o m p a tib ility 0 .26 0.10 2 .53 0.01 2 .59
U sa b ility 0.32 0.08 3.72 0 .00 1.30

* V a ria n c e  In fla tion  F a c to r

Source: Microsoft Excel 2000
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11.33 Appendix XXXIII - State of Tennessee "Weigh Your Options" Worksheet - 2002

Weigh Your Options
B e n e fit P P O  O P T IO N P O S  O P T IO N H M O  O p tio n

In -N e tw o rk O u t-o f-N e tw o rk In -P lan O u t-o f-P la n  **
Annual Deductible * $250 per individual; $625 family * None $300 per individual; $750 family None

Pre-Existing Condition 
Requirement

6 months if no immediate prior coverage 6 months if no immediate prior coverage None

Physician Office Visit 90% of MAC 70% of MAC $15 copay per PCP or 
specialist visit

70% of MAC after deductible $10 per visit PCP;
$15 per visit specialist

Hospital Care 90% of MAC 70% of MAC $100 copay per admission $300 copay then 70% per diem 
after deductible

$100 per admission

Prescription Drugs *** $5 for generic;
$15 preferred brand;
$25 non-preferred brand

$5 for generic;
$15 preferred brand;
$25 non-preferred brand 
+ MAC ***

$5 copay generic: 
$15 copay brand ***

70% of MAC after deductible $5 copay generic; 
$15 copay brand ***

Maternity 90% of MAC 70% of MAC $15 copay per visit, 
$195 maximum 
$100 copay per hospital 
admission

$300 copay then 70% per diem 
after deductible

$10 visit OB, first visit only; 
$15 visit specialist;
$100 admission hospital

Preventive Health Assessment Immunisations covered 
up to age 6 
90% of MAC

Immunisations covered up 
to age 6 
70% of MAC

100% benefit (maximum of 12 
child immunisations through 
age 6)

Not covered $10 per visit PCP;
$15 visit specialist; 
immunisations covered up 
to age 17

Emergency Care $25 copay (waived if 
admitted)
90% of MAC

$25 copay (waived if 
admitted)
70% of MAC

$50 copay per visit per visit 
(waived if admitted)

$50 copay per visit then 70% of 
MAC after deductible (copay waived 
if admitted)

$50 copay per visit 
(waived if admitted)

Vision Care 90% of MAC 
(limitations apply)

70% of MAC 
(limitations apply)

$15 copay if referred;
Limited to one physician visit 
per year

Not covered $10 per visit PCP 
(limitations apply);
$15 per visit specialist 
(limitations apply)

Chiropractic Care 90% of MAC 
Maintenance visits not 
covered

70% of MAC 
Maintenance visits not 
covered

$15 copay if referred and 
pre-approved by POS Medical 
Director (Middle and West 
only, POS East does not have 
this benefit)

70% of MAC after deductible if 
referred and pre-approved by POS 
Medical Director (Middle and West 
only, POS East does not have this 
benefit)

Not covered

Ambulance Service - Air & 
Ground

80% of charges for air; 80% of charges for ground 100% of reasonable charges when deemed medically necessary by 
POS

100% of reasonable 
charges when deemed 
medically necessary by 
HMO

Lab and X-Ray 90% of MAC 70% of MAC 100% benefit 70% of MAC after deductible 100% benefit

345



Requirements for a Personal Decision Support System

Weigh Your Options
B e n e fit P P O  O P T IO N P O S  O P T IO N H M O  O p tio n

In -N e tw o rk O u t-o f-N e tw o rk In -P lan O u t-o f-P la n  **
Physical, Speech & 
Occupational Therapy

80% of reasonable charge (limitations apply) $15 copay per visit;
Limited to 45 visits per year for 
any one condition

70% of MAC;
Limited to 45 visits per year for any 
one condition after deductible

$10 per visit; Limited to the 
60-day period from the date 
therapy begins for any one 
condition

Mental Health Inpatient * 90% if referred; 
Limited to 45 days per 
year

70% if self-referred;
Limited to 45 days per year

$100 copay per admission; 
Limited to 30 days per year

Not covered $100 copay per admission; 
Limited to 30 days per year

Substance Abuse Inpatient * 90% if referred;
Limited to two 5-day 
detox stays per lifetime: 
plus two 28-day lifetime 
stays

70% if self-referred; 
Limited to two 5-day detox 
stays per lifetime; 
plus two 28-day lifetime 
stays

$100 copay per admission; 
Limited to two 5-day detox 
stays per lifetime; 
plus two 28-day lifetime stays

Not covered $100 copay per admission; 
Limited to two 5-day detox 
stays per lifetime; 
plus one 28-day lifetime stay

Mental Heath / Substance 
Abuse Outpatient *

Referred:
1-15: $5 copay/session 
16-45: $25 copay/session

Self-Referred:
1-15: $20 copay/session 
16-45: $50 copay/session

$15 copay per session; 
Limited to 45 sessions Mental 
Health and Substance Abuse 
combined, must be 
preauthorised

Not covered $15 copay per session; 
Limited to 45 sessions 
Mental Health and 
Substance Abuse 
combined, must be 
preauthorised

Annual Out-of-Pocket 
Maximums(excludes mental 
health & substance abuse)

$1,250 per individual; 
$2,500 family

$3,750 per individual; 
$7,500 family

None None

Annual Pharmacy Copay 
Maximum

$720 per individual *** None None

MAC - Maximum Allowable Charge
'Separate $ 150 deductible for mental health/substance abuse care required under the PPO, POS and PPO mental health and substance abuse benefits must be pre-authorized and 

referred by United Behavioral Health to be reimbursable at the highest level
** Out-of-plan refers to services received in the POS network without a PCP referral and for services received outside the POS network which are reimbursed at lower benefits levels. 

Copayments to not apply toward the required deductible.
*** Does not apply to annual deductible or the annual out-of-pocket, if applicable. If cost of prescription is less than the copay, the lesser amount will apply.

Source: State of Tennessee; "Weigh Your Options": 2002 Medical Options Comparison; Document No. 317277
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11.34 Appendix XXXIV - Sample PDSS Feature Comparison Matrix

F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N am e S ta te  o f TN M e d ica re
S e lec ted

B lue  C ro ss  / B lue  S h ie ld  
P lans

C N N M o n e y  - 
M o n e y  M a g a z in e

W e ig h  Y o u r O p tio n s P e rsona l P lan F in d e r M y  H ea lth  P lan  A d v is o r H ea lth  P lan  N a v ig a to r

D e m o g ra p h ic  F a c to rs

G e o g ra p h ic  A rea Y

A g e  o r A g e  R ange Y Y

G e n d e r Y Y

M ilita ry  R e tiree Y

V e te ra n Y

S u m m a ry  -
D e m o g ra p h ic  F a c to rs 0 5 2 0

U n d e rw rit in g  F a c to rs

C o ve re d  by  M e d ica re  P arts  A  
& B

Y

P e rm a n e n t K id n e y  F a ilu re Y

G e n e ra l H ea lth Y

S p o u sa l o r  fa m ily  co v e ra g e Y Y

M arita l S ta tus Y

In co m e  Leve l Y Y

F in a n c ia l R e so u rce s Y

C u rre n t h e a lth  in su ra n ce  
c o v e ra g e

Y Y

S u m m a ry  - 
U n d e rw rit in g  F ac to rs 0 8 3 0

F in a n c ia l F a c to rs
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N a m e S ta te  o f TN M e d ica re
S e lec ted

B lue  C ro ss  /  B lue  S h ie ld  
P lans

C N N M o n e y -  
M o n e y  M a g a z in e

W e ig h  Y o u r O p tio n s P e rso n a l P lan  F in d e r M y  H ea lth  P lan  A d v is o r H ea lth  P lan  N a v ig a to r

M o n th ly  P rem ium Y

A n n u a l D e d u c tib le Y

A n n u a l O u t-o f-P o c k e t 
M a x im u m s

Y

A n n u a l P h a rm a c y  C o p a y  
M a x im u m

Y

M a x im u m  life tim e  co ve ra g e Y

S u m m a ry  - F in a n c ia l 
F a c to rs 3 1 0 1

C o v e ra g e  In fo rm a tio n

P re -E x is tin g  C o n d itio n  
R e q u ire m e n t

Y Y Y

P h y s ic ia n  O ffic e  V is it Y Y

H o sp ita l C a re Y Y

P re s c rip tio n  D rugs Y Y Y

M a te rn ity Y

E m e rg e n c y  C are Y Y

V is io n  C a re Y Y Y

H e a rin g  S e rv ice s Y

C h iro p ra c tic  C a re Y Y

A m b u la n c e  S e rv ic e  -  A ir  & 
G ro u n d

Y Y

Lab  and  X -R a y Y Y Y

P h ys ica l, S p e e ch  & 
O c c u p a tio n a l T h e ra p y

Y Y Y
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N a m e S ta te  o f TN M e d ica re
S e le c te d

B lue  C ro ss  / B lue  S h ie ld  
P lans

C N N M o n e y -  
M o n e y  M a g a z in e

W e ig h  Y o u r O p tio n s P e rsona l P lan  F in d e r M y  H ea lth  P lan  A d v is o r H ea lth  P lan  N a v ig a to r

M e n ta l H ea lth  Inpa tie n t Y Y

S u b s ta n c e  A b u s e  Inpa tie n t Y Y

M e n ta l H ea lth  / 
S u b s ta n c e  A b u se  
O u tp a tie n t

Y Y

R o u tin e  P hys ica l E xam s Y Y

D en ta l S e rv ice s Y

S k ille d  N u rs in g  C o v e ra g e Y

H o m e  H ea lth  C are Y

H o sp ice Y

P o d ia try  S e rv ice s Y

O u tp a tie n t S u rg e ry Y

U rg e n tly  N eeded  C a re Y

D u ra b le  M e d ica l E q u ip m e n t Y

P ro s th e tic  D ev ices Y

D ia b e tes Y

R a d ia tio n  T h e ra p y Y

A lte rn a tiv e  C are Y

E x te n d e d  C are Y

F a m ily  P lann ing Y

H o m e  H ea lth  C are Y

H o s p ic e  ca re Y

In fe rtility Y
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N a m e S ta te  o f  T N M e d ic a r e
S e le c te d

B lu e  C r o s s  /  B lu e  S h ie ld  

P la n s

C N N M o n e y  -  

M o n e y  M a g a z in e

W e ig h  Y o u r  O p t io n s P e r s o n a l P la n  F in d e r M y  H e a lth  P la n  A d v is o r H e a lth  P la n  N a v ig a to r

P re -e x is tin g  c o n d itio n s Y

S u rg e ry  /  h o s p ita lis a tio n Y

W e lln e s s  p ro g ra m s Y Y

H e a rin g  S e rv ice s Y

S u m m a r y  -  C o v e r a g e  

In f o r m a t io n
14 23 1 18

P r e v e n t iv e  S e r v ic e s

P re v e n tiv e  H ea lth  
A s s e s s m e n t

Y

B o n e  M a ss  M e a s u re m e n t Y

C o lo re c ta l S c re e n in g  E xam s Y

Im m u n is a tio n s Y

M a m m o g ra p h y Y Y

P ap S m e a rs  and  P e lv ic  
E xa m s

Y

P ro s ta te  C a n c e r S c re e n in g  
E xa m s

Y

S u m m a r y  -  P r e v e n t iv e  

S e r v ic e s 0 6 0 1

P r e f e r e n c e  F a c t o r s

D o c to r /  H o sp ita l C h o ice Y Y
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N am e S ta te  o f T N M e d ic a r e
S e le c te d

B lu e  C r o s s  /  B lu e  S h ie ld  
P la n s

C N N M o n e y -  

M o n e y  M a g a z in e

W e ig h  Y o u r  O p t io n s P e r s o n a l P la n  F in d e r M y  H e a lth  P la n  A d v is o r H e a lth  P la n  N a v ig a to r

O u t-o f-N e tw o rk  ca re Y

P h ys ic ia n  p a rtic ip a tio n Y

M o s t ca re  fro m  loca l d o c to r Y

W illin g  to  a c c e p t co o rd in a tio n  
o f a c c e s s  to  m ed ica l 
sp e c ia lis ts

Y

C o s t id e n tifica tio n  / co n tro l Y

E m p h a s is  on lo w  co s ts Y

E m p h a s is  on fle x ib ility Y

F re q u e n t trave l Y

W illin g  to  do  a d d itio n a l 
p a p e rw o rk

Y

S u m m a ry  - P re fe re n c e  
F a c to rs

0 1 10 0

A d d itio n a l In fo rm a tio n

C o n ta c t In fo rm a tio n  fo r  m ore  
in fo rm a tio n

Y

W a n t in fo  on he a lth  ca re  co s t 
co n tro l?

Y

Id e n tifica tio n  o f d iffe re n t 
a va ila b le  p lans

Y

R e q u e s t fo r  m o re  p lan  
s p e c ific  in fo rm a tio n

Y
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N a m e S ta te  o f TN M e d ica re
S e lec ted

B lue  C ro ss  /  B lue  S h ie ld  
P lans

C N N M o n e y  - 
M o n e y  M a g a z in e

W e ig h  Y o u r O p tio n s P e rsona l P lan  F in d e r M y  H ea lth  P lan  A d v is o r H ea lth  P lan  N a v ig a to r

S u m m a ry  - A d d itio n a l 
In fo rm a tio n

0 4 0 0
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F u n c tio n a l A ttr ib u te  * P lan  1 P lan  2 P lan  3 P lan  4

P D S S  N am e S ta te  o f  T N M e d ic a r e
S e le c te d

B lu e  C r o s s  /  B lu e  S h ie ld  P la n s
C N N M o n e y  - 

M o n e y  M a g a z in e

W e ig h  Y o u r  O p tio n s P e r s o n a l P la n  F in d e r M y  H e a lth  P la n  A d v is o r H e a lth  P la n  N a v ig a to r

S u m m a ry  In fo rm a tio n

D e m o g ra p h ic  F a c to rs 0 o f 5 item s 5 o f 5 item s 2 o f 5 item s 0 o f 5 ite m s

U n d e rw ritin g  F a c to rs 0 o f 8 item s 8 o f 8 item s 3 o f 8 item s 0 o f 8 ite m s

F in a n c ia l F ac to rs 3 o f 5 item s 1 o f 5 item s 0 o f 5 item s 1 o f 5 ite m s

C o v e ra g e  In fo rm a tio n 14 o f 36 item s 23 o f 36 item s 1 o f 36 item s 18 o f 36 ite m s

P re ve n tive  S e rv ice s 0 o f 7 item s 6 o f 7 item s 0 o f 7 item s 1 o f 7 ite m s

P re fe re n c e  F a c to rs 0 o f 10 item s 1 o f 10 item s 10 o f 10 item s 0 o f 10 item s

A d d itio n a l In fo rm a tio n 0 o f 4 item s 4 o f 4  item s 0 o f 4  item s 0 o f 4  ite m s

* "Y" indicates only that the PDSS addresses this topic. It is not an indication of any specific coverage by a 
plan.
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11.35 Appendix XXXV - PDSS Stakeholder Questionnaire Worksheet

Date :

Telephone / In 
Person :

Stake-Holder 
Category :

Name :

Organisation :

Te1ephone Number :

E-Mail Address:

Primary Services 
of Organisation

General Impression 
of such a Decision 
System

Advantages to Your 
Organisation

Disadvantages to 
Your Organisation

If used, who 
should provide 
such a Decision 
System service?

Comments

Interviewer
Comments
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Rate Importance of Attribute (Influences that would encourage use of 
the system)

Use scale of 1 to 10

1 = not very important 10 = Very Important

Construct Rating

Relative Advantage

Compatibility

Reliability

Usability

Trialability

Internet Use

Visibility

Image

Voluntariness

Safety

Conducted by:
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11.36 Appendix XXXVI - Attribute Definitions

Construct Description
R e la tive  A d v a n ta g e P ro v id e s  an id e n tifia b le  a d v a n ta g e  o v e r o th e r m e th o d s  o f se le c tio n  

o f hea lth  ca re  insu rance .

C o m p a tib ility U se  w ou ld  be c o m p a tib le  w ith  m y  s ty le  o f d e c is io n  p ro ce ss  and 
w ork .

R e lia b ility T h e  sys te m  w ill p ro v id e  c o n s is te n t re su lts  and  be a va ila b le  w h e n  1 
ch o o s e  to  use  th e  sys te m .

U sa b ility 1 w ou ld  fin d  th e  sys te m  re a s o n a b ly  e a sy  to  use.

T r ia la b ility 1 w ou ld  e x p e c t an  o p p o rtu n ity  to  te s t o r try  the  sys te m  b e fo re  m ak ing  
an ac tua l d e c is io n .

In te rn e t U se P re v io u s  In te rn e t U se  w o u ld  be a g ood  m e a s u re  o f m y  a b ility  to  use 
th e  sys te m .

V is ib ility K n o w in g  o th e r p e o p le  w h o  use  su ch  a sys te m  w ou ld  in flu e n c e  m e  to 
use  th e  sys te m .

Im age T h e  p re s tig e  and im a g e  o f p e o p le  us ing  such  a sys te m  w ou ld  
in flu e n c e  m e  to  use  th e  sys te m .

V o lu n ta r in e s s T h e  use  o f such  a s ys te m  sh o u ld  be c o m p le te ly  v o lu n ta ry  w ith  no 
re q u ire m e n t to  use  th e  sys te m .

S a fe ty U se o f the  sys te m  sh o u ld  no t c a u se  m e  fin a n c ia l o r hea lth  d a m a g e .
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11.37 Appendix XXXVII - Stakeholder Response Recap Report

Stakeholder Response Recap Report

Type Description Relative Compatibility Reliability Usability Trialability Internet Visibility Image Voluntariness Safety 
Advantage Use

H o s p ita l 5 7 10 10 9 9 5 1 8  10
P rim a ry  S e rv ice s  R eg iona l, lo ca lly  ow ned  h osp ita l. P rov ides  s e c o n d a ry  leve l o f hosp ita l ca re  fo r  s e ve ra l loca l c lin ic s  and  s m a lle r  c o m m u n ity  h o sp ita ls . 
G e n e ra l Im p re ss io n  M a y  be used  by  H um an  R esou rces . M ig h t be  used  by H .R . to  s u rv e y  e m p lo y e e s  to  a s s is t in needs  
A d v a n ta g e s  S o ftw a re  o f a s im ila r n a tu re  is c u rre n tly  used  to  c h e c k  on p lan  b e n e fits  fo r p a tien ts  in s o m e  cases .
D isa d v a n ta g e s  N o u n ive rsa l n u m b e r (Iden tifie r) a va ila b le  to  a cce ss  in d iv id u a l's  in fo rm a tion .
P ro v id e r?  In su ra n ce  com pany.

In s u ra n c e  8 8 10 10 8 5 5 5 7  10
A g e n t
P rim a ry  S e rv ic e s  Insu rance  sa le s  age n cy .
G e n e ra l Im p re ss io n  W o u ld  no t w a n t to  do  tha t. M o s t e m p lo ye e s  w ou ld  e xp e c t the  e m p lo y e r to  o ffe r  a sp e c ific  o p tio n  o r p a cka g e .
A d v a n ta g e s  Y es, a b ility  to  o ffe r ch o ice  m o re  rap id ly .
D is a d v a n ta g e s  U se r m a y  no t tru s t the  p ro g ra m .
P ro v id e r?  A g e n ts  / u n d e rw ritin g  co m p a n y

In s u ra n c e  2 2 5 5 10 10 9 5 10 10
A g e n t
P rim a ry  S e rv ic e s  Insu rance  P ro d u c t S a les  - M u ltip le  lines (types) o f in su ra n ce  co ve ra g e
G e n e ra l Im p re ss io n  M y im p re s s io n  w ou ld  be "d y n a m ic .” M ore  fa v o ra b le  to d a y  th a t it w ou ld  ha ve  been  a ye a r ago.
A d v a n ta g e s  P ro ce ss in g  - sp e e d  and e a se  o f p rocess ing .
D isa d v a n ta g e s  H and ling  isses  on "P ro b le m  D ay.” W h e n  the re  is a p rob lem , e s p e c ia lly  re g a rd in g  issu e  o f c o v e ra g e  o r w h o  m a d e  
th e  o ffe r o f co ve ra g e , th is  m a y  be hard  to  reso lve . T he  sys te m  m a y  no t a d e q u a te ly  dea l w ith  the  c o m p e x ite s  o f 
th is  b us iness .
P ro v id e r?  "p la ce  o f trus t" - the  e m p lo ye r.
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Type Description Relative Compatibility Reliability Usability Trialability Internet Visibility Image Voluntariness Safety
Advantage Use

In s u ra n c e  C a rr ie r  7 6 9 9 10 7 5 2 9  10
P rim a ry  S e rv ic e s  In su ra n ce  u n d e rw ritin g  c o m p a n y . M ore  e m p h a s is  to  lines to  life , h o m e o w n e rs  and  o th e r lines  o f b u s in e ss  o th e r 
th a t hea lth  in su ra n ce . H o w e v e r s o m e  hea lth  c o v e ra g e  is p rov ided , e s p e c ia lly  fo r m ilita ry  and  m ilita ry  re tiree
G e n e ra l Im p re ss io n  S o m e  p e o p le  w ou ld  use su ch  a sys te m , e s p e c ia lly  th o s e  p e o p le  w ith  la rg e r o rg a n iz a tio n s  th a t o ffe r se ve ra l o p tio n s  
o f c o v e ra g e . P e o p le  g e n e ra lly  do  n o t u n d e rs ta n d  in su ra n ce  and  how  the  sh a rin g  o f risk  and  risk  poo ls  im p a c ts  
c o v e ra g e  and  cos ts . P e o p le  o fte n  find  it ha rd  to  m a ke  an in fo rm e d  d e c is io n  in th is  a rea  and  th e  e d u ca tio n a l 
p ro c e s s  o f the  p ro p o se d  typ e  o f sy s te m  m a y  have  va lue .
A d v a n ta g e s  P o ss ib le  a d v a n ta g e s  to  th e  c o m p a n y  bu t seem  to  be lim ited  b e ca u se  o f the  e m p h a s is  o f the  c o m p a n y  on o th e r 
lin e s  o f b u s in ess .
D is a d v a n ta g e s  R e so u rce s  n e c e s s a ry  to  ke e p  the  sys te m  up to  data . P ro b le m s  o f s y s te m s  m a in te n a n ce .
P ro v id e r?  B e n e fits  d e p a rtm e n t.

In s u ra n c e  C a rr ie r  4 5  5 5 5 3 3 3 2 5
P rim a ry  S e rv ic e s  H ea lth  in s u ra n c e  c a rr ie r o r  u n d e rw ritin g  com pany.
G e n e ra l Im p re ss io n  M o s t p e o p le  like ly  w ill no t use  the  sys te m . M ost p e o p le  do  no t like  to  read . T h e y  w ill p re fe r an  exa m p le . 
A d v a n ta g e s  M a y  in so m e  ca se s  a s s is t the  a g e n t in the  sa les  p rocess . S uch  a sys te m  m a y  ha ve  po ten tia l as a tra in in g  too l fo r 
a g e n ts .
D is a d v a n ta g e s  No
P ro v id e r?  N o t c le a rly  id e n tifie d . S u g g e s te d  the  in su ra n ce  agen t.

M e d ic a l P ra c tic e  5 5 9 8 10 7 5 5 10 10
P rim a ry  S e rv ic e s  O rth o p e d ic  p ra c tice . C u rre n tly  has e ig h t phys ic ians , e x p e c t to  e xp a n d  to  ten  ph ys ic ia n s  soon .
G e n e ra l Im p re ss io n  C o m p a re d  to  re tire m e n t p lan  s e le c tio n  too ls . S u g g e s te d  th a t m a y  be re le v a n t as n ew  typ e s  o f c o v e ra g e  e v o lv e  in
th e  m a rke t. S u g g e s te d  th e  m o re  in s u ra n c e  e xp e rtis e  w ou ld  in c re a se  p ro b a b ility  th e  in d iv id u a l w ou ld  use  the
A d v a n ta g e s  P a tie n t m a y  d e v e lo p  a b e tte r u n d e rs ta n d in g  o f a c tua l costs . M ay m a ke  "c h e a p " p lans  look  less  a ttra c tive . M ay
e n c o u ra g e  m o re  e m p h a s is  on tru e  va lu e  o f p lan  to a p a rtic u la r ind iv idua l. M ay, in so m e  cases , e n co u ra g e
s w itc h in g  o f p lans  o r p h ys ic ia n s .
D is a d v a n ta g e s  M a y  re su lt in lo w e r re im b u rs e m e n t to  the  m ed ica l p ra c tice . M a y  re su lt in h ig h e r o u t-o f-p o c k e t e xp e n s e s  fo r  so m e  
in d iv id u a ls . M ay, in so m e  ca se s , e n c o u ra g e  sw itch in g  o f p lans o r phys ic ians .
P ro v id e r?  S o m e  typ e  o f "P a tie n t A d v o c a te .” In su ra n ce  C o m m is s io n e r / C o n s u m e r A d v o c a te ?
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Type Description Relative Compatibility Reliability Usability Trialability Internet Visibility Image Voluntariness Safety
Advantage Use

M e d ic a l P ra c tic e  7 8 8  10 5 9 8 3 1 0  1
P rim a ry  S e rv ice s  S k illed  N u rs in g  C are
G e n e ra l Im p re ss io n  G re a t idea . M igh t he lp  u se r u n d e rs ta n d  co v e ra g e  be tte r.
A d v a n ta g e s  H uge  payoff. S ave  tim e , a n s w e r una ske d  q u e s tio n s  a b o u t co ve ra g e . S hou ld  p rov ided  p rin ted  m a te ria l to  ta ke  
h o m e  and  d iscu ss  and e xp la in  to  fa m ily .
D is a d v a n ta g e s  No m a jo r d is a d v a n ta g e s  iden tified . M igh t in so m e  unusua l ca se s  e n c o u ra g e  m isu se  o f insu rance .
P ro v id e r?  E m p lo ye r

P h y s ic ia n  5 8 1 0  8 4 6 5 3 8  9
P rim a ry  C are
P rim a ry  S e rv ice s  P rov ide  g e n e ra l fa m ily  and  pe rsona l m e d ica l p ra c tice  as  pa rt o f a m u lti-p h ys ic ia n  p rac tice .
G e n e ra l Im p re ss io n  T h e  u se rs  w o u ld  have  to  be  so p h is tic a te d  en o u g h  to  u n d e rs ta n d  th e ir  h e a lth  in su ra n ce . T h e y  w o u ld  a lso  re q u ire  
an a d e q u a te  leve l o f c o m p u te r e x p e rtise .
A d v a n ta g e s  P e o p le  w ou ld  ha ve  m o re  in fo rm a tio n  a va ilab le . T h e y  shou ld  be a b le  to d e te rm in e  w h ich  p h ys ic ia n s  are  
p a rtic ip a tin g  in a p a rtic u la r hea lth  p lan.
D is a d v a n ta g e s  M a y  e n c o u ra g e  p e o p le  to  co n s id e r o n ly  c o s t w h e n  m a k in g  a cho ice .
P ro v id e r?  In su ra n ce  c o m p a n y  o r th ird  party.

P h y s ic ia n  8 7 9  9 9 5 7 7 8  10
P rim a ry  C a re
P rim a ry  S e rv ic e s  M ed ica l p ra c tice  in fa m ily  m ed ic ine . P rac tice  in c lu d e s  s ix  ph ys ic ia n s  and  s e rve s  as p r im a ry  ca re  phys ic ia n .
G e n e ra l Im p re ss io n  S h o u ld  lis t p h ys ic ia n s  in a rea  p a rtic ip a tin g  in a p a rtic u la r p lan . S h o u ld  p ro v id e  in fo rm a tio n  on s u b je c ts  su ch  as 
c o -p a y , w h e th e r re fe rra ls  m u s t be  by  the  p r im a ry  ca re  p h ys ic ia n  o r m a y  be se lf-re fe rra l.
A d v a n ta g e s  P ro v id e  in fo rm a tio n  a b o u t se rv ice s  a v a ila b le  fro m  the  p ractice .
D is a d v a n ta g e s  M a y  lead to  d ire c t p rice  co m p e tit io n  o r "p rice  w a rs " be tw een  loca l p rac tices .
P ro v id e r?  E m p lo ye r

P h y s ic ia n  10 10 10 10 10 10 10 9 9 10
R e fe rra l
P rim a ry  S e rv ic e s  P rov ides  ra d io lo g ic  se rv ic e s  to  loca l hosp ita l and  m ed ica l co m m u n ity .
G e n e ra l Im p re ss io n  Y es, b e lie ve  th a t peop le  w ou ld  be like ly  to  use  such  a sys tem s.
A d v a n ta g e s  No p a rticu la r a d v a n ta g e s .
D is a d v a n ta g e s  No 
P ro v id e r?  In d e p e n d e n t se rv ice
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Type Description Relative
Advantage

Compatibility Reliability Usability Trialability Internet
Use

Visibility Image Voluntariness Safety

P h y s ic ia n
R e fe rra l

8 10 8 9 9 5 10 3 7 10

P rim a ry  S e rv ic e s  P ro v id e s  a n e s th e s io lo g y  s e rv ic e s  a t loca l hosp ita l.
G e n e ra l Im p re ss io n  W h a t a b o u t c o m p u te r lite ra cy?
A d v a n ta g e s  No
D is a d v a n ta g e s  N o - if in fo rm a tio n  is p re se n te d  in a n o n -b ia se d  m anner.
P ro v id e r?  E m p lo y e e r - HR  d e p a rtm e n t.

S o ftw a re  10 10 10 7 3 8 10 10 8 10
D e v e lo p e r
P rim a ry  S e rv ic e s  S o ftw a re  d e v e lo p e r o f a p p lic a tio n s  fo r  va rio u s  types  o f loca l g o v e rn m e n t a g e n c ie s . D e ve lo p s  a w id e  v a rie ty  o f 
g o v e rn m e n t s y s te m s  fo r  m a n y  typ e s  o f a g e n c ie s  bu t d o e s  no t sp e ca lize  in in su ra n ce  a p p lica tio n s .
G e n e ra l Im p re ss io n  D on 't know . M y c o m p a n y  o n ly  o ffe rs  one  type  o f c o v e ra g e  and I am  no t ce rta in  a b o u t th is .
A d v a n ta g e s  No 
D is a d v a n ta g e s  No
P ro v id e r?  E m p lo ye r

S o ftw a re  7 8  10 8 9 6 5 5 8  10
D e v e lo p e r
P rim a ry  S e rv ic e s  D e v e lo p e r o f a p p lic a tio n s  so ftw a re  fo r in su ra n ce  a g e n c ie s .
G e n e ra l Im p re ss io n  Y es , w e  have  ju s t re n e w e d  o u r in su ra n ce  and had to  d e v o te  s ig n if ic a n t e ffo rt to  a s s is tin g  o u r e m p lo y e e s . R a tes  go 
up e v e ry  ye a r and  o fte n  p e o p le  w ith  g ood  h e a lth  and  little  de m a n d  fo r hea lth  ca re  se rv ice s  fee l as if th e y  a re  

p a y in g  to  s u p p o rt o th e r p e o p le  w ith  m o re  need fo r  hea lth  ca re  serv ices .
A d v a n ta g e s  P o ss ib le . C ou ld  p o s s ib ly  be  a ne w  p ro d u c t o r se rv ice  to o ffe r to o u r cu s to m e rs . H o w e ve r m o s t th e  w o rk  th a t ou r 
c o m p a n y  d o e s  w o rk  is based  on  lines  o f c o v e ra g e  o th e r than  hea lth .

D is a d v a n ta g e s  N one
P ro v id e r?  T h ird  pa rty
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11.38 Appendix XXXVIII - Stakeholder Survey Form

Stakeholder Survey Response Form

Please be certain to dick on the "Submit Form" button at either the top or 
the bottom of the form when you have completed the survey.

Tell me more about the Study and Stakeholders

Submit Form Reset Form

T h e  fo llo w in g  q u e s tio n s  a re  fo r  b a s ic  d e m o g ra p h ic  a n d  s u rv e y  c o n tro l  
in fo rm a tio n .

1. S u rv e y  Control Number. For survey control only. No data will be published 
so as to be individually identifiable.

2. Gender. 'F' - female, M  male, or blank

r
3. Age.

T h e  fo llo w in g  q u e s tio n s  a s k  fo r  y o u r  o p in io n  a b o u t s ta k e h o ld e r  
c a te g o r ie s .

For the following questions please indicate whether you feel the profession 
or occupational area indicated should be considered as a Primary 
Stakeholder (Respond with P) or a Secondary Stakeholder (Respond with S).

Primary Stakeholders (P) - a financial or direct impact within 12 months or 
less from use of such an information system.

Secondary Stakeholders (S) - a financial or direct impact more than 12 
months from use of such an information system

4. Hospital Administrator • Hospital System.

P - P rim ary  S takeho lde r S - S econda ry  S ta ke h o ld e r X  - N ot a s ta ke h o ld e r
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5. Consumer Advocate. Such as a state consumer advocate agency.

P - P rim a ry  S take h o ld e r S - S econda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

6. Insurance Carrier or Underwriter.

P - P rim a ry  S take h o ld e r S - S e conda ry  S ta ke h o ld e r X - N ot a s takeho lde r

7. Human Resource or Personnel Office Representative.

P - P rim a ry  S take h o ld e r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

8. Health System Planner. Such as a public health agency or government 
insurance program (such as TennCare) planner.

r P - P rim ary  S takeho lde r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

9. Primary Care Physician.

P - P rim a ry  S takeho lde r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

10. Special Interest Group. Such as the American Red Cross or the American 
Diabetes Association.

r P - P rim a ry  S take h o ld e r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

11. Software Developer. A software developer specializing in health care 
software.

r P - P rim ary  S ta ke h o ld e r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

12. Employee Representative. Examples would include trade union 
representatives or members of a special employee contract negotiation 
committee representing an employee group.

P - P rim ary  S takeho lde r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

13. Hospital Administrator - Local hospital.

P - P rim a ry  S take h o ld e r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

14. Medical Practice Administrator. An administrator of a medical practice 
such as an administrator of a multi-physician practice.

P - P rim a ry  S ta ke h o ld e r S - S e conda ry  S ta ke h o ld e r X  - N ot a s takeho lde r

15. Insurance Agent.
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P - P rim ary  S take h o ld e r S - S econda ry  S ta ke h o ld e r X  - N ot a s ta ke h o ld e r

16. Referral or Specialty Physician. Examples might be an Orthopedic 
Surgeon or a Cardiologist. Consider specialties to whom you may be 
referred by a Primary Care Physician.

P - P rim ary  S take h o ld e r S - S econda ry  S ta ke h o ld e r X  - N ot a s ta ke h o ld e r

17. Comments.

Submit Form Reset Form

Thank you for your response and assistance.

For further information please contact: m u rch iso n @ co iu m b ias ta te .ed u  

Revised: 04/30/03
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- Further Information Page

Stakeholder Group Identification Survey 
Further Information

Return to Stakeholder Survey Form
This page includes brief discussions of the following topics:

The Study in General 
Concept of a Stakeholder 
Primary or Secondary Stakeholders 
Sample Response 
Privacy of Respondents

The Study in General.

The purpose of this study is to investigate requirements for a Personal Decision 
Support System that might be used by individuals to choose among various health 
care financing alternatives. For many employed persons in the United States, this 
type of choice is represented by an annual choice among health insurance 
programs offered by the employer. Automated or computer supported systems for 
such purposes do not appear to be in common use at this time. However, with the 
increased use of personal computers and the Internet, use of this type of system 
may become more common in the future.

As part of this study an effort is being made to identify professions or occupational 
specialties that may have a "stake" in the choices made or the use of such a 
system. You are being asked to help identify such "stake-holder" groups.

Concept of a Stakeholder.

The term "stakeholder" is used at times to describe a person who will be impacted 
by or have an interest in a decision or action. The term "stakeholder" often is not a 
"stockholder" in a corporation. For example, assume that an airline company is 
considering cancellation of several routes that they currently serve. The pilots that 
work for the company may have a "stake" in this decision even though they may 
not own stock in the company or be the one who is making the decision to cancel 
service on these routes.

Primary or Secondary Stakeholders.

This survey will be used to help identify professional or occupational specialties 
that may be considered to be a "stake-holder" group. Two different categories 
have been identified, Primary and Secondary. You are being asked to categorize 
certain occupational specialties into one of these categories. For the purposes of 
this study, the categories are being defined as:

11.39 Appendix XXXIX - Stakeholder Group Identification Survey
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Category Description

P rim ary O ccupa tiona l spec ia ltie s  tha t w ill like ly  be fin a n c ia lly  im pacted  by

the  adop tion  and use o f such  an in fo rm a tion  sys tem  w ith in  12 m onths or

less a fte r adop tion  o f the  system .

S eco n d ary O ccupa tiona l spec ia ltie s  tha t w ill N O T like ly  be financ ia lly

im pacted  by the  adop tion  and use o f such  an in fo rm a tion  system  o r the

im pact w ill be m ore  than  12 m onths a fte r adop tion  o f such  a system .

Sample Response.

When you are asked to identify the type of stakeholder, please respond with a "P" 
for Primary or "S" for Secondary Stakeholder. If you feel this occupational 
specialty is not a stakeholder, enter an "X". A sample response indicating a 
Primary Stakeholder is shown below:

Hospital Administrator - Hospital System.

Privacy of Respondents.

All data collected in response to this survey will be treated as anonymous and will 
not be released in such a manner as to be associated with an individual 
respondent.

P - P rim ary  S takeho lde r S - S econda ry  S ta ke h o ld e r X  - N ot a s ta ke h o ld e r

Return to Stakeholder Survey Form
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11.40 Appendix XL - Stakeholder Survey

S u m m a r y  C o u n ts  -  P ro p o r t io n s

H o s p ita l
A d m in .

L o c a l

H o s p ita l
A d m in .

-  S y s te m

M o st s e le c te d  c a te g o ry  * P rim a ry P rim a ry

C o u n t s

M o s t S e le c te d 35 42

O th e r C a te g o ry 10 5

X  - N o t a s ta k e h o ld e r 7 5

N - T o ta l N u m b e r o f R e sp o nse s 52 52

N ot - M o s t S e le c te d 17 10

* H ig h e s t n u m b e r o f re sp o n se s

P r o p o r t io n s

M o st S e le c te d 0.6731 0 .8077

N o t - M o s t S e le c te d 0 .3269 0 .1923

S um  o f P ro p o rtio n s 1 .0000 1.0000

S u m m a r y  o f
S t a t is t ic a l  T e s t

P ro p o rtio n  (p) o f Ho 0.5 0.5

S ta n d a rd  D e v ia tio n  o f p 0 .0693 0 .0693

T e s t S ta tis tic  (z  va lu e ) 2 .4 9 6 2 4 .4 3 7 6

Analysis

In s u ra n c e
A g e n t

P rim a ry

20

14

7

41

21

0 .4878

0 .5122

1.0000

0.5

0.0781

-0 .1562
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Preliminary Identification of Categories as Primary

In s u r a n c e
C a r r ie r

M e d ic a l
P ra c t ic e
A d m in .

P r im a ry
C a r e

P h y s ic ia n
R e fe r r a l

P h y s ic ia n
S o f tw a r e

D e v e lo p e r

P rim a ry P rim a ry P rim a ry P rim a ry S e c o n d a ry

37 27 40 31 24

9 19 7 16 19

6 6 5 5 9

52 52 52 52 52

15 25 12 21 28

0 .7115 0 .5192 0 .7692 0 .5 9 6 2 0 .4 6 1 5

0 .2885 0 .4808 0 .2 3 0 8 0 .4 0 3 8 0 .5 3 8 5

1.0000 1 .0000 1 .0000 1 .0000 1 .0000

0.5 0.5 0.5 0.5 0.5

0 .0693 0 .0693 0 .0 6 9 3 0 .0 6 9 3 0 .0 6 9 3

3 .0509 0 .2774 3 .8829 1 .3868 -0 .5 5 4 7
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S u m m a ry  C o u n ts  - P ro p o rtio n s

A lp h a  = .05 z va lu e

A lp h a  = .10 z  va lu e

C o n c lu s io n s

R e je c t H o fo r  A lp h a  = .05

R e je c t H o fo r  A lp h a  = .10

P -V a lu e  fo r  N orm a l D is tribu tion

H osp ita l
A dm in .
Loca l

H osp ita l
A dm in .

- S ys tem
In su rance

A g e n t

1 .6449 1.6449 1.6449

1.2816 1.2816 1.2816

Y es Y es No

Y es Y es No

0 .0 0 6 2 7 7 0 .000005 0 .562052
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In su rance
C a rrie r

M ed ica l
P rac tice
A d m in .

P rim a ry
C are

P hys ic ian
R e fe rra l

P h ys ic ia n
S o ftw a re

D e v e lo p e r

1 .6449 1 .6449 1 .6449 1 .6449 1 .6449

1.2816 1 .2816 1.2816 1 .2816 1 .2816

Y es No Y es No No

Y es No Y es Y es No

0.001141 0 .3 9 0 7 5 6 0 .0 00052 0 .0 8 2 7 5 9 0 .7 1 0 4 5 0
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11.41 Appendix XLI - Stakeholder Survey Analysis - Preliminary Identification of Categories as Secondary

S u m m a ry  C o u n ts  - P ro p o rtio n s
H ea lth  S ys tem  
P la n n e r

H u m an
R e s o u rc e

C o n s u m e r
A d v o c a te

S p ec ia l
In te re s t
G ro u p

E m p lo y e e
R e p re s e n ta tiv e

M o st se le c te d  c a te g o ry  * P rim a ry P rim a ry S e co n d a ry S e co n d a ry P rim a ry

C o u n ts

M o st S e le c te d 27 27 28 29 23

O th e r C a te g o ry 20 23 14 6 19

X - N ot a s ta k e h o ld e r 5 2 10 17 10

N - T o ta l N u m b e r o f R e sp o n se s 52 52 52 52 52

N ot - M o s t S e lec ted 25 25 24 23 29

* H ig h e s t n u m b e r o f re sp o n se s

P ro p o rtio n s

M o s t S e le c te d 0 .5192 0 .5192 0 .5 3 8 5 0 .5577 0 .4 4 2 3

N o t - M o s t S e lec ted 0 .4808 0 .4808 0 .4 6 1 5 0 .4423 0 .5 5 7 7

S um  o f P ro p o rtio n s 1.0000 1.0000 1 .0000 1 .0000 1 .0000

S u m m a ry  o f
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H ealth  S ys tem
S u m m a ry  C o u n ts  - P ro p o rtio n s  P la n n e r  

S ta tis tic a l T e s t

P ropo rtion  (p) o f Ho 0.5

S tanda rd  D e v ia tio n  o f p 0 .0693

T e s t S ta tis tic  (z  va lue ) 0 .2774

A lpha  = .05 z  va lue 1 .6449

A lpha  = .10 z  va lu e 1 .2816

C o n c lu s io n s

R e jec t H o fo r A lp h a  = .05 No

R e jec t H o fo r  A lp h a  = .10 No

P -V a lue  fo r N orm a l

D is tr ib u tio n  0 .3 9 0 7 5 6
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H u m an
R e s o u rc e

C o n s u m e r
A d v o c a te

S p e c ia l
In te re s t
G ro u p

E m p lo y e e
R e p re s e n ta tiv e

0.5 0.5 0.5 0.5

0 .0693 0 .0 6 9 3 0 .0693 0 .0 6 9 3

0 .2774 0 .5547 0.8321 -0 .8321

1 .6449 1 .6449 1 .6449 1 .6449

1 .2816 1 .2816 1.2816 1 .2816

No No No No

No No No No

0 .3 9 0 7 5 6 0 .2 8 9 5 5 0 0 .2 0 2 6 9 0 0 .7 9 7 3 1 0
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