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Abstract
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Character-Based Software Application Prototype By Nurses In An Pre-
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In anticipation of fully automated patient medical records systems,
implementation of information technology continues in health care
organizations. New types clinical software applications are impacting how
nurses retrieve patient information. Investigating how nurses use a clinical
information systems application, while providing patient care, has the potential
for providing significant insight into the information needs and system uses of
nurses. The purpose of this descriptive study was to investigate how frequently
nurses use a prototype application, CareChart, to retrieve data from the patient
information database and what information they retrieve, while generating a list
of their reasons for not using the application. The study sample was a
convenience sample of ten ambulatory care nurses from the pre-anesthesia
testing clinic of a tertiary-level hospital associated with a health sciences
university. Across a three month period, two system generated reports collected
the quantitative data for the variables CareChart Use, Nurse, and Type of Data
Retrieved. The qualitative data for the fourth variable, Reasons for Not Using the

CareChart Application, was collected using semi-structured interview schedule



designed specifically for this study. This study found that the nurses rarely used
the CareChart application to retrieve patient data. When the nurses did use
CareChart, Lab data was accessed most frequently. The nurses gave 217 reasons
for not using the CareChart application, with Time and Training Concerns
mentioned most frequently. Study limitations include those inherent to the
study design and methodology, as well as problems associated with using
computer generated system reports. This study indicates that nurses will not use
a new computer application which does not save them time and for which they
have not been trained. The time constraints nurses' experience in their work
environment are determined by the patient care demands specific to that clinical
specialty area. Nurses continue to be the knowledge experts regarding what
constitutes nursing practice in their clinical areas, reinforcing the importance of
having nurses involved in the design and implementation of the clinical systems
intended as nursing practice tools. In addition, as computer literacy becomes an
expectation of nursing practice, adequate training will be essential for the
acceptance and use of a clinical system; whether it is introducing new users to

the system, or teaching current users new applications.
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Chapter I
Introduction

Patient specific data and related health information are necessary
components of any health care delivery system. The growth in information
technology has affected how this information is collected, organized, stored,
retrieved and used (Gellman, 1986; Hammond, Johnson, Varas, & Ward, 1991).
The benefits associated with informational systems are numerous for the health
care delivery institutions, the patients, as well as for health care professionals
(Chan & Schonfeld, 1993; Ritchie, Taylor, Milne, & Duncan, 1991; Murphy,
Maynard, & Morgan, 1994; Ngin, Simms, & Erbin-Roesemann, 1993; Skolniek,
1996).

The introduction of informational systems technology into the health care
industry has only occurred within the last 10 -15 years, even though these
applications have been used successfully for many years in the fields of defense,
communication, finance and electronics. Implementation of these systems was
relatively uneventful, necessitating few adaptations due to usability problems, as
the health care institutions used these systems primarily to automated their
management and financial functions (Simpson, 1995). However, the creation of
the automated patient medical record generates completely new uses for these
informational systems. These automated patient medical records systems require
new types of software applications, aimed at the clinical practice arenas of health
care. As the clinical practice aspects of health care delivery differ greatly from
those of business, these new applications will not be based on these existing
software applications. Because the usability of any software application
corresponds with the designers' abilities to match the applications features with
the users' needs, producing automated patient medical record systems creates

new design challenges. Designers must accurately create representations of all
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the user's tasks, as they are manifested in all the possible health care delivery
settings; inpatient, outpatient, as well as home health care. (Henderson, 1991;
McCormick, 1991; Moran, 1994; Spitzer, 1993).

Creating informational systems software applications involves an iterative
process, where the design evolves over several cycles or iterative stages. Initially,
the designer creates a conceptual representation of the intended users' work
environment and task requirements. Then prototype applications are tested by
both designers and users, allowing for interactive communication between these
two groups. Changes or adjustments to the prototype based on the users
validation or critical feedback, are then incorporated into the prototypes' design.
This process can continue through the iterative cycle of testing and adjusting
until the users accept and support the application.

Most health care institutions purchase the necessary software systems for
developing and maintaining health care data base systems. Some heath care
institutions are forming collaborative relationships with computer software
companies to increase the usability and fit of these computer software systems
with their institutions' unique requirements (Dahms, personal communication,
1990; Hoffman, personal communication, 1990) and to accelerate their
institution's acquisition of the "competitive edge" associated with automation
(Carroll, Kellogg, & Rosson, 1991; Wakerly, 1993). Computer software
companies are equally interested in forming these alliances, seeking input from
the primary system users during the research and development of the new
applications (Council of Scientific Affairs, 1993; Coyne, 1995; Faaoso, 1992; Gould
& Lewis, 1987; Graves & Corcoran, 1988b; Harrell, 1994; Nielsen, 1993; Norman,
1988; Simpson, 1995; Zielstorff, Hudgings, Grobe, & NCNIP, 1993).

Historically, nurses have played a significant role in the maintenance and

management of patient's clinical information and medical records; a role they
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continue to occupy using both manual and automated systems. Nurses occupy
several roles within health care delivery systems; functioning as patient case
managers, primary care providers in multiple settings with a variety of clinical
responsibilities, as well as researchers and administrators. While the specific
information needs of each nursing position may vary, nurses continue as the
primary collector of patient information in health care (Brooks, Semenuk &
Vaughan, 1988; Brown, 1988; Chan & Schonfeld, 1993; Chute, Cesnik & van
Bemmel, 1994; Council of Scientific Affairs, 1993; Faaoso, 1992; McCormick, 1991;
Melia, 1989; Schmaus, 1991; Simpson & Kenrick, 1997), generating over fifty
percent of patient information (Chu, S., 1993). Therefore, when software
designers create automated medical record systems to accommodate the specific
idiosyncrasies of the health care delivery settings, they need to include nursing's
perspective in their end-users' conceptual model.

Investigating how nurses use a clinical information systems application
while they are providing patient care has the potential for providing significant
insight into the information needs and system uses of nurses. This knowledge
will allow: (a) software applications to contain features necessary and useful for
the nurses' job tasks and environment; (b) the identification of the information
needs and uses of nurses in ambulatory care settings; and (c) health care
organizations to plan and expand their informational systems to keep pace with
ambulatory care settings. Therefore, identifying how frequently nurses use the
system, if this system use varies by nurse, the data they retrieve, and the
problems they associate with using the application, will provide meaningful
information to nursing at the clinical, as well as the professional, practice level.

This study address two questions: the amount nurses use the system and
their reasons for not using it. Specifically, one asks: How frequently do nurses

use the CareChart application to obtain patient data from the Lifetime Clinical
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Record (LCR), and do these data retrievals vary by nurse or by type of data
retrieved? The second research question asks: what are the reasons nurses give
for not using the CareChart application, and to what extent do these reasons fall
into the conceptual categories of Technical, Resource or Data Management

issues?
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Chapter I

Growth of Information Systems Use in Health Care

The significant growth and changes associated with the application of
informational system technology to the health care industry have not gone
unnoticed. According to Faaoso (1992), 57.5% of community hospitals with more
than 100 beds use some type of computerized patient information system. The
American Medical Association, the American Nurses Association, the Agency for
Health Policy Research (Council of Academic Affairs, 1993; Zielstorff, et al.,
1993), and the Institute of Medicine are but a few of the professional groups and
agencies to become involved in the discussions relative to informational systems.
Their involvement has produced an array of standards and professional
mandates addressing the multiple issues surrounding these new systems (Chan
& Schonfeld, 1993; Public Health Service, 1991; Waller & Fulton, 1993). Experts
from the health care and computer industries anticipate that the current
implementation of new informational systems will culminate in on-line or fully
automated patient medical records systems. As a result of integrating all the
various components of health care, these systems are being touted as the answer
to many of health care delivery's problems (Council of Scientific Affairs, 1993;
McCormick, 1991; Pangalos, 1993; Smith & Jones, 1991; Zielstorff, et al., 1993).

The benefits ascribed to automated medical records systems are
numerous. These systems are expected to: provide cost savings, enhance
quality of patient care (Faaoso, 1992; Harrell, 1994; NCNR Priority Panel on
Nursing Informatics, 1993; Kincaid-Smith, 1991), plan and operate managed care
systems (Bergman, 1993; Bialorucki & Blaine, 1992; Bishop, 1991; Chan &
Schonfeld, 1993; Lumsdon, 1993; Milholland, 1994), and improve patient

outcomes by decreasing the time necessary to diagnosis and treat (Bergman,
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1993; Harrell, 1994). Eventually, interconnecting all the various data bases
necessary to support these automated patient medical records systems will allow
data to be shared between institutional and personal systems (Butzen & Furler,
1986; Gellman, 1986; Hard, 1990; Kincaid-Smith, 1991; Schmaus, 1991), further
changing the US health care system and aligning it with the changes associated
with the telecommunications revolution (Bergman, 1993; Skolniek, 1996;
Wakerly, 1993; Willis, 1992).

However, the installation and use of these informational systems is not
without associated risks: high cost (Anderson, 1992; Harrell, 1994; Lumsdon,
1993); and concerns for the protection of data (Amidon, 1992; Barber, 1992) are
described, as are the need for heightened security precautions against
unauthorized use (Bialorucki & Blaine, 1992); theft, sabotage (Anderson, 1992),
and computer virus contamination (Bailey & Reichley, 1992). In addition, the
debates over data ownership (Chute, et al., 1994; Gilhooly & McGhee, 1991;
Harrell, 1994) and the issue of patients storing their own records have been
rekindled (Gilhooly & McGhee, 1991; Pangalos, 1993). While concerns regarding
threats to patient record confidentiality continue to raise serious discussion
(Bakker, 1993; Barber, 1992; Bialorucki & Blaine, 1992; Brooks, et al., 1988; Butzen
& Furler, 1986; Council of Academic Affairs, 1993; Emson, 1988; Fletcher, 1991;
Grady, Jacob, & Romano, 1991; Halperin, 1988; Hard, 1990; Hard, 1992; Horan,
1993; McClowy, 1991; Milholland, 1994; Piesse, 1987; Rittman & Gorman, 1992;
Romano, 1987; Safran, Rind, Citroen, Bakker, Slack, & Bleich, 1995;
Schiedermayer, 1991; Siegler, 1982; Waller & Fulton, 1993; Wolfe, 1990).

Within the health care industry, the transition to automated financial and
management systems has been relatively uncomplicated. However, automated
patient medical records systems will be composed of new types of software

applications, designed specifically for the health care delivery industry (Harrell,
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1994). These applications are not built on the tried and proven platforms of other
industries' software applications. While greater than one-half of all medium
sized, community hospitals have some form of automated systems in place,
Simpson (1995), describes how the implementation of clinical systems lags far
behind the older, more accepted systems borrowed from other industries.

A market study by HBO & company shows that of 400 hospitals with

more that 100 beds, 99 % had financial management systems in place

(general ledger, payroll, and accounts payable) while only 24% had nurse

documentation systems; 14 % had point-of-care documentation systems,

and 9% had a clinical data repository (pg. 88).

Design of Clinical Information Systems

As these clinical systems are not molded from existing software
applications and platforms, they constitute a new group of software applications.
Consequently, as such, these new programs need to be designed for new groups
of users, with different job tasks, as well as multiple work environments and
settings (Graves & Corcoran, 1988a; Graves & Corcoran, 1988b).

As a field of design dedicated to making everyday devices usable,
usability engineering has been involved in computer and software design for
many years (Coyne, 1995; Karat & Bennet, 1991; Moran, 1994; Nielsen, 1993;
Norman, 1988). This field incorporates specific design principles with the
iterative process in creating end-user centered design frameworks by: (a)
bringing end-user centered views into a design, (b) constructing a shared
understanding of an evolving design, and (c) supporting group process in design
(Karat & Bennet, 1991). More specifically, Norman (1988) says a design should:

(a)  make it easy to determine what actions are possible at that moment

(constraints);

(b)  make things visible, including the conceptual model of the system,
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the alternative actions and the results of action;

(©) make it easy to evaluate the current state of the system;

(d) follow natural mappings between intentions and require actions;
between actions and resulting effects; between the information

that is visible and the interpretation of the system (pg. 188).

Basically, the user should be able to figure out what to do and tell what is
going on. In addition, usability design incorporates the concept of variability of
system users based on expertise, into the framework for the software application
design. Neilson (1993), emphasizes the importance of including the software
application users in the usability engineering process by describing a schematic
of the three main dimensions on which user's experience differs. These three
dimensions are "knowledge about computers in general, expertise in using the
specific system, and understanding the task domain" (Figure 2a). Knowing the
variability inherent in the user groups, and including this into the end-user
conceptual model, will increase the likelihood of the application's features

fulfilling the user's needs.
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Figure. 2a. Continuum of the three main dimensions of user's experience.

The health care industry has a strong rationale for accepting and following
these design principles: cost. While experts agree that the cost to create and
implement an automated patient record system is a significant factor in the
decision to automate, actual cost estimates for a typical medium sized hospital
varied substantially. Experts estimate this cost can range from a low of $2 to $6
million (Anderson, 1992; Harrell, 1994; Lumsdon, 1993), to a high of $15 and $30
million (Harrell, 1994).

Few, if any, health care delivery institutions are able to find, purchase and
install systems that meet their informational needs and adapt well to the
idiosyncrasies of their institutional environments. Additional software
programming or engineering, and ongoing system support is almost always
required, accruing additional and sometimes on-going, expense for the

institution. Software products frequently overrun cost estimates, primarily due
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to: (a) frequent requests for changes by users, (b) overlooked tasks, (c) the users
lack of understanding of their own requirements, and (d) insufficient or
inadequate user analyst communication and understanding. Even one iteration
of a prototype application can produce significant design improvement (Nielsen,
1993).

By collaborating with computer system software development companies,
health care delivery institutions are significantly influencing the design of the
applications they will use. The ultimate success of automated medical records
depends on user acceptance (Dillon, McDowell, Norcio & DeHaemer, 1994;
Harrell, 1994); therefore it is imperative for nurses to interact with the system
designers to shape their "user interface" (Bishop, 1991; Chute, et al., 1994).
Encouraging the nurses' involvement has organizational implications as well,
potentially positioning the agency more favorably to weather the social changes
engineered by this technological change (Connor, 1993; Beckhard & Pritchard,
1992; Chang, 1984; Rogers, 1983; Romano, 1990; Bridges, 1991; Del Bueno, 1986;
Hebert & Benbasat, 1994; Pettigrew, Ferlie, & McKee, 1992; Chin & Benne, 1985;
Pettigrew, et al., 1992; Zaltman & Duncan, 1977; Lawrence, 1991; McClellan,
Henson, & Schmele, 1994). With the high price tags accompanying the design
and implementations of these systems, any avenue to increase usability and fit
while diminishing the likelihood of repeated adjustments should be pursued, as
this will eventually benefit all of the stakeholders involved (Lumsdon, 1993;
McCormick, 1991; Melia, 1989; Spitzer, 1993).

Registered Nur nd Informational m

Romano (1990), describes health care as information intensive, with up to
thirty-five percent of nurses' time believed to be spent in information related
activities, while others, describes patient care as an information dependent

business (FitzHenry & Snyder, 1996). Yet, nurses appear to be disinterested



Prototype Application Use By Nurses 11

computer users. Nurses are unlikely to own home computers and few express
sufficient interest to explore systems on their own to discover the benefits
available to them (Norman, 1988). Jones (1991) describes clinical nurses as
having limited hands-on experience with computers, even with a prevalence of
computers in many clinical areas. Clinical informational system managers and
software company representatives have reported that nurses are not familiar
with computer technology or what it can do for them (Dahms, personal
communication, 1990; Myers, personal communication, Feb. 22, 1996). Ina
qualitative study Harris (1990), found that when using computer-mediated
nursing care plans, nurses reported experience feelings of loss: of autonomy, of
individualization of care, and of nursing expertise.

However, Pacey (1983), suggests that this slow acceptance of technology
may be gender related as women traditionally engage in non-technological tasks.
Popular literature agrees that women have been slow to accept computers as
tools, though they associate this with the gender issues associated with our
cultural socialization of women (Grobe, 1984; Kantrowitz, 1994; Tannen, 1994).
Consequently, female-dominated professions such as nursing, are disposed to
value need-oriented work, work which systematically gives precedence to
maintenance and nutrition versus construction and engineering. If true, this
explains why nurses are more interested in what people need than what
professionals (even technological professionals) can supply (Pacey, 1983). In
their study on work excitement and nurses, Ngin, et.al., (1993) reiterates Pacey's
point, describing nurses' personal enthusiasm and interest in work (work
excitement), as being less a function of working in a high tech environment than
it is how their work is arranged and their work conditions. Thus, the literature

appears to support the perception that while nurses have assumed the important
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role as primary user of this technology which is rapidly becoming essential for
their practice, they have little or no knowledge of the systems they are using.

Nielson (1993), describes three dimensions upon which a nurse-user could
vary with regard to her usage of informational systems (Figure 2a). Yet, surely
not all nurses possess the same amount of knowledge with regard to the each
dimension. In addition, in the interest of accuracy, the third dimension,
"understanding the task domain”, require including all of nursing's sub-
specialties, as well as their corresponding knowledge base and skill levels.
Therefore, on the basis of task domain alone, nurses could vary from other
nurses on what type of information they seek from an automated patient medical
record system.

Nurses' use of automated informational systems might vary in yet
another manner. All of Neilson's dimensions cross through one intersection, and
each dimension functions as an experience or knowledge continuum along
which users may vary. These continuums each range from the rudimentary level
of knowledge and proficiency, novice, to the consummate level of knowledge
and proficiency, expert (Nielsen, 1993). Therefore, in the context of automated
information systems use, nurses-as-users could be described as novices in the
dimensions of "knowledge about computers in general” and "expertise in using
the specific system". However, nurses-as-users are experts in the dimension of
"understanding the task domain". Exactly where each individual nurse belongs
along these three dimensional continuums, will vary by nurse. Therefore, it is
essential for nurses to be actively involved in the development of the software
applications they will be using, providing insight into the range of possible
variations between and across nurses during the applications' development.

The literature describes three areas where the impact of computers on

health care organizations may not be beneficial to nurses. These areas include
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deskilling, or replacement of nursing skills with technical systems, threats to the
nursing role as nurses give up primary caregiving for the role of biomedical
technician, and heightened occurrences of burnout related to balancing the
responsibilities of caregiving and systems use (Ngin, et.al., 1993).

Research studies involving nursing and computer information systems
may be divided into two groups; clinical nursing informatics studies and general
nursing studies. Currently, clinical nursing informatics research is investigating
three areas; (1) nursing's language; (2) clinical judgment and computer-based
systems; and (3) how well-designed systems can transform nursing practice
(Ozbolt & Graves, 1993). While in the general nursing research literature, early
studies investigated the influence of demographic characteristics (age, education,
specialty, experience) and prior computer use on nurses attitudes towards
computers in general (Axford & Carter, 1996). More recently, studies are
adopting a wider and more varied focus, investigating: whether nurses accept
and use computers (Chang, 1984) computer virus occurrences (Bailey & Reichley,
1992), how much data is lost during processing (Chan & Schonfeld, 1993),
discussion of users and uses of patient records (Council of Scientific Affairs,
1993), and patient held records (Gilhooly & McGhee, 1991). While others are
examining the knowledge, attitude, and practices of health care providers
regarding confidentiality of patient information (Curran & Curran, 1991; Grady,
et al,, 1991; Safran, et al., 1995; Weiss, 1982).

So, while research activity in the area of nursing and informational
systems is ongoing, no studies are found which examine the reasons nurses do or
do not use automated informational systems. Many studies approach the issues
of nurses as computer users from the perspective of nurse's perceptions and
attitudes regarding computers (Hebret & Benbasat, 1994; Murphy, et al., 1994;
Simpson & Kenrick, 1997; McBride & Nagel, 1996; Stockton & Verhey, 1995).
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Hebret and Benbasat (1994), measure the relationship between nurses' attitudes
and expectations and information technology adoption. They found that 77% of
the variance of intent to use computer technology was explained by three
attitude variables. In another perception based study, Murphy, et al. (1994),
examine nurses' attitude change related to transition into a computerized clinical
information system in a hospital setting. They report that despite a decrease in
the pre- and post-computerization attitude scores among their sample, that using
the automated clinical information is associated with some good feelings about
the technology in their setting. The do go on to suggest, however, that the
narrative comments received by respondents suggests that a deeper exploration
of the impact of automated clinical information systems on nursing practice is
necessary.

None of these perception and attitude based studies include ambulatory
care nurses in their samples, nor are they conducted in ambulatory care settings;
the market described as one of the fastest growing in health care delivery
(Nichols, personal communication, June 12, 1996). In addition, it remains unclear
what relationship nurses’ perceptions and attitudes have to the reasons they
describe for not use a computerized medical record system. Furthermore, while
both Hebret and Benbasat (1994), and Murphy, et al., refer to the concepts of
usability design as they pertain to nursing informational systems, no studies
were found that incorporate the usability design methodology of investigating
users system utilization by monitoring by system generated reports, and user
interviews (Nielsen, 1993).

Numerous studies investigating nursing care quality and the impact of
informational systems on nurses productively have identified time savings in
indirect nursing tasks, yet these studies have not documented increases in patient

contact time or whether the quality of care improves (Axford & Carter, 1996).
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One study using a quality assurance framework compares computerized flow
sheets to hand-written flowsheets to demonstrate the values of computerized
clinical systems (Hammond, et al., 1991). The authors concluded that the
significant improvement in both the volume and accuracy of patient care
documentation had the potential for decreasing nurses clerical functions. In
another study, Willson (1994) evaluates if nurses value and use the information
in the computerized medical record. The research hospital system justified
further bedside computer installation based on this study, as her results indicate
that the day shift nurses value bedside computers, and believe the hospital
system should install them in other facilities. The nurses estimate using the
computers 75% of the time, however documentation activities occur for only two
types of patient data; vital sign measurement and intake and output
documentation (Willson, 1994). None of these studies investigate the types of
patient data nurses need from a computerized medical record, and no attempt
was made to ascertain if the information the nurses' deem useful is available to
them through the automated medical record systems.

However, research studies have investigated clinical information systems
from the perspective of nurses' information needs (Graves & Corcoran, 1988a;
Graves & Corcoran, 1888b). In particular, the investigation of the supplemental-
information-seeking behavior of cardiovascular nurses by Corcoran-Perry and
Graves (1990), a systems design classic, provides insight with significant
ramifications for the design of nursing information systems. The authors found
that nurses need a surprisingly large portion of information to complete their job
related tasks, that nurses seek patient-specific data most frequently, and this data

could be made available by computer.
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Conceptual Framework

Overlapping the stages of the iterative design process, which supports
computer software design principles, and Continuous Quality Improvement
(CQYI), the principles which support the quality management paradigm of the
research setting, creates the conceptual framework for this study (Figure 2b).
Creating an agency atmosphere of proactive or preventive quality, where the
continuous improvement process is carried out by individual "production”
workers, instead of specialized "quality assurance” personnel is the CQI quality
goal of an agency. Within this study's setting agency, the CareChart application
pilot program carries two CQI enhancement goals: (1) ease of use; and (2) users'
acceptance. As described by Hunt (1992), the continuous improvement process
incorporates the works of Deming, Crosby, Juran and Costello, and may be
described using the planning, control and improvements' tenets of a quality
trilogy. The process begins at "Plan," and circles through the stages of "Do,"
"Check," and "Act," before returning to the stage one, all part of a continuous
process (Hunt, 1992). This study's conceptual framework, uses the iterative
design process to refine Deming's circle; the CareChart prototype to circles
through the stages of Testing, Validation, Adjustment & Improvement as necessary,
until no problems are detected (Figure 2b).

The iterative design process as used in the design of software applications
and by usability engineers, believes use is the end of the design, and the user the
final designer (Nielsen, 1993; Norman, 1988). Within the Plan stage, the iterative
computer application designer develops an understanding of the user's context
by deploying prototypes during design stages or iterations. A clear
understanding of the user's context and tasks can open up new approaches and
ways of thinking for the designers (Gould & Lewis, 1987; Jacobsen & Fennell,
1989; Moran, 1994; Nielsen, 1993).
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Figure 2b. Conceptual framework.
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The second stage, "Do," involves the iterative process of Testing, which
allows the users to actually use the prototype application in their normal
environment to detect strengths and weakness of the design (McCormick, 1991;
Melia, 1989). Following this stage, the framework requires a choice. If no
problems are detected within the prototype application, the process moves
directly to the User Support and Acceptance position. However, if problems are
detected, the application progresses to the Validation stage (Moran, 1994).

In the next stage, "Check", Validation allows users an opportunity to
provide positive and negative feedback relating to specifics of the prototype
application’s design (McCormick, 1991; Melia, 1989; Perreault & Wiederhold,
1990; Spitzer, 1993). The user's concerns are grouped into three conceptual
categories of Technological, Resource and Data Management Issues.
Technological issues encompass the hardware, or the actual computer
workstation equipment, and software, defined as the set of programs or
commands which operate and direct the use of the system hardware (Wallace-
Scroggs, Pool, & Lee, 1989). Resource issues pertain to users' concerns in
relationship to competing demands specific to their job tasks and work
environment, as well as training matters associated with informational systems.
The data management issues are divided into the categories of user's data needs
and data availability (Faaoso, 1992; Graves & Corcoran, 1988a; McCormick, 1991;
Melia, 1989; Schmaus, 1991; Smith & Jones, 1991).

Next, the prototype is returned to the designers, for Adjustment And
Improvement. Here, the designers incorporate the feedback from the processes of
Testing and Validation, in the "Act" stage. Alterations, adjustments and design
changes based on the feedback from the "Do" and "Check" stages are
incorporated into the prototype application (Carroll, et al., 1991; Gould & Lewis,
1987; Graves & Corcoran, 1988a; Henderson, 1991; Jacobsen & Fennell, 1989;
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Melia, 1989; Moran, 1994; Nielsen, 1993; Norman, 1988; Perreault & Wiederhold,
1990; Schmaus, 1991; Smith & Jones, 1991; Spitzer, 1993).

Again, the framework pathway requires a choice; a result of no problem
allows the prototype application to progress directly to the User Support and
Acceptance position. However, the "If problems persist" pathway requires the
CareChart prototype to continue circling through the stages of Testing,
Validation, Adjustment and Improvement as necessary, until no problems are
detected (Figure 2b), (Carroll, et al., 1991; Gould & Lewis, 1987; Graves &
Corcoran, 1988a; Henderson, 1991; Jacobsen & Fennell, 1989; Moran, 1994;
Nielsen, 1993; Norman, 1988; Perreault & Wiederhold, 1990; Spitzer, 1993).

The two goals of ease of use and user acceptance are inherent in the
iterative design process, and are appropriate for the framework of CQI as well.
To achieve these two goals, the CareChart prototype application circles through
the four stages of the iterative process until adjustment of the design problems is
successfully enough for the CareChart application users to accept and support
CareChart. As these goals are part of the ongoing CQI process, the CareChart
application may circle through the "Plan", "Do", "Check" and "Act" stages several
times, resulting in iterative adjustments of large or small proportions.
Information System Background

The information system setting for this study, like most others, consists of
independent databases run on a mainframe computer, interconnected to
individual PC workstations by several local-area networks (LAN). The
components of interest to this study are two databases and their interconnecting
software application pathways. The first database, the Lifetime Clinical Record
(LCR) stores clinical and patient-related service information (procedures, tests'
results, medications, etc.). The second database, the Proprietary database,

contains financial information. These two databases are connected to allow
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clinical system users to deliver patient care, while concurrently providing the
necessary billing information for those patient services. For example, the clinical
user activity of ordering a laboratory test for a patient requires activity in both
databases: the test is ordered using the Proprietary database, while the results of
these laboratory tests are stored in and retrieved from the LCR database. To
simplify this process for the clinical user, the clinician enters a software access
pathway through the existing workstation interface, and selects the activity they
want to accomplish (ordering of test, or procedure), from the appropriate
ancillary department (Laboratory, ECG, X-ray). The information system selects

the software access pathway, and chooses the appropriate database (Figure 2c).

g e—=
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o —— Database
Manual
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The Existing Access Electronic Data Proprietary
Software Application exchange Database
-

Figure 2c. Agency information system and the existing access pathway.

The acceptance of the character based format, Windows, as the industry
standard for user interfaces requires the development of a new software access
pathway, or application, for accessing the LCR (Myers, personal communication
Feb. 22, 1996). This application, CareChart, is currently being pilot tested in this
study's agency. As a result, selected ambulatory care clinic nurses are actively

participating in the user pilot-testing of CareChart.
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As a prototype, the CareChart application is "added on" to the current
software access pathway configuration (Figure 2d). Pilot clinic users select either
the CareChart application or the existing Patient Services icon from their agency
workstation menu, whenever they want to enter the automated patient medical
record to retrieve patient information. CareChart takes the user directly into the
LCR-patient information database, (pathway A), and displays the patient
information in the Windows format. The current user access pathway remains in
place (pathway B), displaying information on an workstation monitor in a
modified, semi-windows format created using an emulator program called a
Graphic User Interface (GUI).

Once in the CareChart application, the user may select a third pathway to
access the LCR-patient information database. An icon labeled OAS-GUI on the
CareChart desktop takes the user out of the prototype application, back to the
existing software access pathway and into the automated patient medical record
(pathway C). This third pathway (C), allows the user to leave the CareChart
application, enter the existing pathway application where the user interfaces with

the familiar semi-Windows display format (Spackman, 1996).
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Figure 2d. The agency information system with the CareChart prototype
application.

Once in the CareChart application, if the user wishes to use the existing
software application pathway they must choose one of two options: select the
interim access pathway (C), or sign-off the CareChart application and sign-on to
the existing access application, designated as B. This Graphic User Interface
(pathway C), facilitates the user leaving the CareChart application, and entering
the existing access application pathway by requiring no effort on the part of the
user. The computer system actually signs the user onto the existing access
pathway using the sign-on identification code from the CareChart application,
and presents the user with a computer work screen similar to the format used on
the workstation. If the user chooses to exit CareChart and sign-on to existing
access pathway (pathway B), the computer presents them with the familiar work
screen currently displayed on the workstation used to enter the existing access
application pathway (Spackman, 1996). However, while this optional pathway

into the patient information database does exist, as the PAT clinic nurses report
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not using pathway C, its presence will not be considered for the purposes of this

study.
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Chapter III

Methods

Study Design

The research design is descriptive.
Research Questions

Research question number one is: How frequently do nurses use the
CareChart application to obtain patient data from the patient information
database, and do these data retrievals vary by nurse or by type of data retrieved?
Research question number two is: What are the reasons' nurses give for not
using the CareChart application, and to what extent do these reasons fall into the
conceptual categories of Technical, Resource or Data Management Issues?

ettin

The setting for this study was the Pre-Admission Testing Clinic (PAT), an
ambulatory care clinic associated with a large, tertiary-level trauma center and a
health sciences university. This institution was deliberately selected as it is a beta
test site for the SMS software company, vendor for the CareChart application.
Sample

The target population represents all nurses who use the prototype
application CareChart to access a patient information database within the
automated medical record. As the CareChart application is being piloted in the
PAT clinic, the accessible population and the sample population consist of all ten
nurses working in the PAT clinic during June 1996 to August 1996. The sampling
strategy was purposive, as this group possesses unique knowledge relative to the
CareChart application. Because of the unique position of the PAT clinic as a pilot
software testing site, this sample population provides insights regarding how

frequently the application is used, what data is obtained using it, as well as the
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reasons for not using the application, all from the unique standpoint of the
practicing clinical nurse.

Due to organizational restructuring and consequent staffing changes, the
participants vary slightly between the two research questions. The sample for
research question number one, is all the regularly scheduled PAT clinic nurses
for the study time period. This produces a sample population of eight nurses,
subject's #1-#8. The sample for research question number two includes all of the
nurses working in the PAT clinic who were available to be interviewed during
the data collection time period. Thus regularly scheduled nurses, rotating PAR
department nurses, as well as on-call and temporary nurses are included in this
sample. This adds two nurses, increasing the number of nurses in the sample for
research question number two, to nine nurses, subject's #1-#5, and #7-#10.
Interviewing all available PAT clinic nurses using the prototype CareChart
application increases the range of possible responses, thus producing the most
complete assortment of interview responses possible.

Within this sample are three distinct clusters of nurses. These groups
consist of; clinic nurses (N = four; three RN's & one LPN), RN case managers (N
= three RN's), and Adult Nurse Practitioners (N = two ANP's). While members
of all three groups are regularly scheduled PAT clinic nurses, the roles and job
descriptions of the three groups are distinctly different. The clinic nurse interacts
with each patient by initiating a medical history and nursing assessment,
providing individualized patient teaching, and coordinating the completion of
necessary pre-operative screening exams. The ANP interviews patients,
completing the history and physical exam pertaining to anesthesia needs, and
writes pre-operative anesthesia instructions. The role of the RN case manager
(RNCM), is to interview patients regarding their living situation, support

systems and home care needs, from the perspective of discharge coordinator.
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Protection Of Human Subjects

Permission to access the record generated by the patient information
database's system record tracking mechanisms was granted by the Director of
Health Information Services. Access to the PAT clinic nurses was coordinated
through the efforts of the ITG Clinical System Manager, the PAT Department
Director and the PAT Clinical Staff Liaison. In keeping with Health Information
Services departmental policy, confidentiality for the PAT clinic Nurses with
regard to the system generated reports was provided by replacing their
identifying names and user id's (fields: user id, first, last name) with a number.
These numerical indicators were used during the interview data collection
process as well. In the interest of protecting patient data anonymity, during data
analysis all references to patient names were replaced with numerical identifiers
as well. In addition, as required by this institution's research review board,
individual consent forms for each nurse were completed prior to the onset of
interviews (Appendix A). This study data is not available for viewing or use by
anyone other than the research committee, whose viewing and use is limited to
data analysis activities.

Data Collection Methods

Two different data collection methods are used to answer the two research
questions of this study. For the system usage data, an automated tracking
mechanism which produces two standard reports, The CareChart Daily Use
Repoft and the Quarterly Use System Tracking Report for the PAT clinic are
used. These two measures collect the quantitative data for the three study
variables (CareChart Use, Nurse and Type of Data Retrieved), necessary to
answer research question number one. For the qualitative data needed to answer

research question number two, a semi-structured interview uses a third
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measure, an interview schedule, (Appendix B) designed to collect the data for the
fourth study variable, Reasons for Not Using The CareChart Application.

The presence of the automatic tracking mechanism programmed into the
sign-on identification pathway for this automated medical record provides the
opportunity to quantify the frequency of system use. Also, these system
generated reports allow investigation of whether the use of the CareChart
application differs between individual nurses, and across three naturally
occurring groups found within the sample of PAT clinic nurses. Finally, these
reports provide a list of what data nurses obtain when they enter the patient
information database. Based on the premise that the PAT clinic nurses are not in
fact using the new prototype application, the second research question seeks to
compile all the possible reasons the nurses might have for not using CareChart.
Research Variables

CareChart Use. The variable CareChart Use is defined as the total
numbers of times clinic nurses access the patient information database to obtain
patient related data using the CareChart application pathway (Pathway A,
Figure 2d). CareChart Use is operationally defined as all of the times the PAT
clinic nurses use this pathway to enter the patient information database to
retrieve any type of patient data. CareChart Use is calculated by summing all the
PAT clinic nurses' sign-on identification codes attributed to CareChart for the
three month study time period.

Nurse. The variable Nurse is defined as all of the regularly scheduled
nurses working in the PAT clinic during the three month study time period. For
operationalization, the PAT clinic nurses are identified as those who use their
unique sign-on identification code to access the patient information database
employing either the CareChart pathway or the existing access pathway
(Pathway B, Figure 2d).
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The Nurse variable is determined by the presence of any PAT clinic
nurse's unique sign-on identification code on measure one, The CareChart Daily
Use Report and/or measure two, The Quarterly System Use Tracking Report.
Summing the number of times each nurse's unique sign-on identification code
appears during the study time period, produces this variable's data.

Type of Data Retrieved. The variable Type of Data Retrieved, is defined
as all types of patient data nurses obtain from the patient information database
during the three month study time period. These include patient testing results
from the ancillary departments of Lab, Radiology, Radiation Oncology, and
Adult Pulmonary Function, as well as patient care reports and information
summaries such as Dictated Reports, Diagnosis and Procedural Summaries,
Allergy, Clinical Summaries and Demographic and Insurance. First, an overall
listing of all of the different types of data obtained by all PAT clinic nurses
during the three month period is created. All data is grouped by type, and the
Type Of Data Retrieved variable is calculated by summing the number of entries
in each group.

Reasons For Not Using The CareChart Application. The variable, Reasons
For Not Using The CareChart Application, is defined as any comment or
response given by a nurse to questions which pertained to why that subject did
not use the CareChart a