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Abstract

Traditional software designers now realize the value of qualitative research in the
development and evaluation of information systems. This paper presents the development
of a prototype Nursing Information System (NIS) using contextual software design
methodology. This design process makes use of qualitative interviewing strategies to
extract knowledge from expert nurses in home health nursing. The experts’ knowledge 1s
used to formulate the prototype’s user requirement specifications. The iterative
prototyping method incorporates expert knowledge into the user requirement
specifications; resulting in a more usable prototype.

This prototype system will link the Nursing Interventions Classification (NIC)
with the Nursing Outcomes Classification (NOC) using pain management as the
exemplar. These two taxonomies show promise in furthering evidence-based nursing by
providing a standardized means for nurses to report interventions and nursing sensitive
outcomes.

After the development of the prototype the nurse experts evaluated the prototype
NIS using an open-ended questionnaire. The evaluation addresses issues such as:

+ Did the system meet the user requirement specifications?

+ Is the system operable?

. What are the system’s strengths and weakness?

The incorporation of expert knowledge into the prototype system facilitated the design of

a usable nursing information system.



Introduction

Nursing Interventions Linked to Nursing Qutcomes

It is imperative for nurses to develop standardized means to communicate the
treatments performed on patients as well as the outcomes of these treatments. By
standardizing the language used to describe nursing care, nurses can begin to use clinical
information systems to identify the benefits of particular nursing interventions within
various patient populations. Furthermore, by linking a standardized intervention
nomenclature to standardized outcomes, data between different care settings and patient
populations can be more readily exchanged. The Nursing Interventions Classification
(NIC) developed at the University of Jowa and the Nursing Outcomes Classification
(NOC) also developed at the University of lowa are two proprietary nomenclatures using
standardized language to describe nursing interventions and nursing outcomes.

Designing information systems for the healthcare domain is a complicated and
difficult task. There are several software design methodologies available to the developer.
Traditional software design makes little use of domain experts in the early phases of
product development. Often times, the experts are called upon to evaluate the completed
product shortly before its release to the user domain. This process can lead to poor user
interface (UI) design as well as a product poorly matching the work process of the end
user.

Contextual software design methodologies utilize the knowledge of domain
experts to create a product closely matching the end user’s work process. Furthermore,
the expert knowledge helps the developer create a Ul found usable by users. The
reluctance to utilize contextual software design methodologies in the software industry is

driven by the need to produce and release product in the quickest manner. Designers view






the iterative process used in contextual design as slow and unnecessary. However, this
hurried pace often times produces products deemed unusable by the end user.

Linking the Nursing Interventions Classification (NIC) and the qusing Outcomes
Classification (NOC) will allow nurses to readily exchange standardized patient care data
across information systems and between patient populations and settings. A prototype-
computerized system linking the NIC to the NOC could be designed using contextual
design methodologies. By incorporating expert knowledge into the prototype’s design, a
usable product could be developed.

Developing and releasing software products in a timely manner is important both
to the producers and the end-user. The targeted user domain often finds many products
released today as inferior. This is often due to poor Ul design or the system lacking the
incorporation of the end users’ work process into its design. The use of design
methodologies enabling the developer to utilize the specialized knowledge of the end-
user will improve the quality and usability of the product produced.

This research exercise will examine contextual design methods and prototyping in

the development of software supporting nursing practice.



Review of Literature

The American Nurses Association (ANA) recognizes many standardized nursing
nomenclatures. Among these are: the North American Nursing Diagnosis Association’s
(NANDA) nursing diagnoses, the Nursing Interventions Classification (NIC), the
Nursing Outcomes Classification (NOC), the Omaha System, and the Georgetown
University Home Health Care Classification (HHCC). Most of these nomenclatures are
specific to one particular patient population or care setting.

NANDA, NIC, and NOC are nomenclatures for nurses caring for patients
throughout the care continuum. All three can be used in most care settings with varying
patient populations, (Gail Keenan PhD & Mary Lober Aquilino PhD, 1998). Using
common standardized languages to document patient care allows the smooth transition of
patient throughout differing patient care settings. All three nomenclatures were designed
for use in both paper-based charting and computerized charting systems. Each diagnosis,
intervention, and outcome is identified by a numerical code, (Gail Keenan PhD & Mary
Lober Aquilino PhD, 1998). A comprehensive picture of care provided to the patient by
nurses is the goal of any charting system. The development of a charting system found
usable by the nurses, yet comprehensive enough to provide the overall “care picture” is a
formidable task. By selecting comprehensive nursing nomenclatures and using contextual
software design techniques the production of a usable prototype computerized system
linking the NIC to the NOC is possible.

Nursing Interventions Classification

A nursing intervention is “any treatment, based upon clinical judgment and
knowledge, that a nurse performs to enhance patient / client outcomes”(McCloskey &

Bulechek, 1996). These interventions can include both direct and indirect patient care.



McCloskey & Bulechek (1996) define direct patient care as those interventions
performed on or with the patient. These interventions can include those performed by
nurses to improve physiologic and psychosocial patient outcomes. With direct patient
care the nurse is with the patient and actively participates and interacts with the patient
during the care process.

Indirect patient care includes the interventions the nurse performs away from the
patient to improve the patient’s outcome. These interventions can include consultations or
changes in a care plan to improve the nursing management of the patient’s condition
(McCloskey & Bulechek, 1996). With indirect treatments the nurse takes on the role as
patient advocate or case manager, performing administrative duties to influence a
patient’s outcome.

Either the nurse or the physician may initiate treatment. A nurse-initiated
treatment is an intervention in response to a nurse diagnosis. The nurse-initiated
treatment is an autonomous action backed by scientific rationale and carried out on behalf
of the patient to improve the patient’s outcome. A physician-initiated treatment is based
on medical diagnoses and carried out by a physician or a nurse through a physician’s
order (McCloskey & Bulechek, 1996).

“The Nursing Interventions Classification (NIC) is the first comprehensive
standardized classification of treatments that nurses perform”, (McCloskey & Bulechek,
1996). The nursing interventions contained in the NIC include both direct and indirect
care interventions as well as physician ordered and nurse-initiated treatments. The NIC’s
comprehensive design allows it to be used by nurses of all specialties. The taxonomy is
coded to allow easy computerization to capture the nursing care provided to patients in all

setting. An example of the NIC is provided in Appendix A.



Nursing Qutcomes Classification

The Nursing Outcomes Classification (NOC) was developed at the University of
Towa. Its primary purpose is to standardize the language and criteria used to report a
patient’s outcome relative to nursing interventions. NOC is the first comprehensive
language for the measurement of nursing-sensitive patient outcomes, (Johnson & Maas,
1997). Its use by nurses allows the ready exchange of data, between health care settings,
regarding a patient’s outcome to nursing interventions. Like NIC, NOC is coded to allow
patient outcomes to be easily computerized. Its inclusion within a computerized nursing
documentation system meets the Nursing Information and Data Set Evaluation Center
(NIDSEC) requirements for use of standardized languages, (lowa, 1997).

The American Nurses Association (ANA) has recognized the Nursing Outcomes
Classification as being useful for clinical nursing practice. By recognizing the importance
of NOC the ANA has opened up the likelihood for its inclusion in the hospital nursing
documentation systems. Furthermore, its usefulness is increased by the inclusion of
linkages between the North American Nursing Diagnosis Association (NANDA)
diagnosis and NOC, (Iowa, 1997).

Most recently NOC was submitted and accepted by the national Library of
Medicine for inclusion in the Unified Medical Language System (UMLS) Metathesaurus,
(Iowa, 1997). An example of the NOC is provided in Appendix B.

Nursing Interventions Classification linked to Nursing Qutcomes Classification

The development of NIC and NOC has happened in parallel. Until recently, no
official attempt has been made by researchers to link the two languages together in a
meaningful and useful way. A system linking the two languages together would facilitate

nursing research, and for the first time allow nurses practicing in various settings a means



to communicate the effectiveness of nursing interventions upon specific patient
outcomes.

A monograph published by the University of Iowa provides linkages between the
NIC and NOC nomenclatures. These linkages identify NIC interventions as treatment
options to achieve a specific NOC outcome. For example: Pain Level is an example of a
NOC. Analgesic Administration is an example of a NIC. If Analgesic Administration
increases the likelihood of achieving an improved Pain Level than a link, or linkage,
between Analgesic Administration and Pain Level exists. The development of the
monograph’s linkages required experts to review an initial draft of the linkages between
NIC and NOC. The reviewers’ comments were then submitted to the Principal
Investigators of NIC for final decisions regarding the placement of linkages. These
linkages will provide a starting point for research of relationships between interventions
and outcomes, thus facilitating the development of evidence-based nursing care, (lowa,
1998).

The potential for improving nursing care provided to patients through an
evidence-based approach has great appeal from both administrative and healthcare
perspectives. Costs associated with nursing care could be tracked and interventions found
to be least beneficial both economically and in effectiveness could be eliminated. Patient
care could be greatly improved by the use of research-proven effective ﬁursing
treatments.

General Pain Management Strategy

A general nursing pain management strategy can be used to illustrate nursing
interventions and nurse-sensitive patient outcomes. “Pain is a stressor; unrelieved, it can
cause both physical and psychological strain”, (Loeb, 1999). The nurse’s view or beliefs

of pain management can directly influence the strategies utilized in the management of a



patient’s chronic pain, (Ellen E. Bral, 1998). Nurses must understand and be aware of
their own bias and understand how these can influence care decisions. Pain management
should be approached in a systematic and organized fashion.

A complete pain assessment should be performed to identify the patient’s pain, location,
duration and intensity. Physician orders should be reviewed by the nurse and primary
care provider notification should be made for an adverse changes in the patient’s
condition.

A treatment plan for pain should be developed. This plan could include the use of
narcotic and non-narcotic analgesics, (Ellen E. Bral, 1998). The patient’s pain should be
assessed prior to the administration of analgesics and monitored following the analgesics
administration.

The nurse may try non-pharmaceutical pain management strategies. These
strategies can include: simple relaxation, guided imagery, and music therapy.
Introduction of non-pharmaceutical techniques should follow personal instruction by the
nurse and, when appropriate, involve family members and significant others.

Competent care requires knowledge at its core, (Mary L. Heye PhD & Leslie
Goddard PhD, 1999). Nurses should further their education regarding pain management
strategies and collaborate with other professionals and patient families while making pain
management decisions.

Contextual Software Design

Determining a project’s success

Usability should not, as commonly held, be considered a one-dimensional entity
limited to the computer interface. Nielsen (1993) notes five attributes associated with

usability: 1) Learnability: deals with the ease a user has in learning a program, 2)



Efficiency: can be measured in terms of the productivity of users who have learned the
system, 3) Memorability: allows a user to return to a system after a prolonged period and
quickly relearn its use, 4) Errors: should be infrequent and allow the user easy recovery,
and 5) Satisfaction: of the user can be measured by the user’s subjective descriptions.

The Standish Group (1995) discovered three major reasons most software projects
succeed. These are: user involvement [with design], executive management support, and
a clear statement of the requirements. Other contributing factors for the success of
software projects are (in order of significance): proper planning, realistic expectations,
small project milestones, competent staff, ownership, clear vision and objectives, and a
hard working / focused staff.

The Standish Group (1996) developed a tool to predict the likelihood of a
software project’s success. This tool assigned weighted scores to questions categorized
using the success criteria cited earlier in this paper. This point system, for determining the
_success / failure potential of any given software project, is key in allowing developers to
determine a project’s feasibility, see Appendix K.

To automate an integrated nursing intervention and outcome system so that it is
usable in nursing practice requires careful attention to design. Holtzblatt & Holtzblatt,
(1995) note traditional software design is carried out through the use of a design team. In
traditional software design the design team is made up of a group of experts in product
design not experts in implementation and usage design (Holtzblatt & Holtzblatt, 1995).
Many software products fail due to the design team’s lack of understanding for the end
users’ work patterns. Traditional software design processes start with an understanding of
the workers” “problem” (Greenbaum & Kyng, 1991). This problem-oriented approach to
software design is ineffective if the problem is not put into the context of the workplace,

as the context offers both constraints and affordances for a usable design. Contextual
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design methodologies make use of the workers’ knowledge to bring the context of the
problem into focus for the developer.

Software Design

Contextual design, also referred to in the literature as client centered design, uses
ethnographic interviewing as a general method for developing a framework for
performing systematic observations of work (Holtzblatt & Beyer, 1993; Wixon &
Holtzblatt, 1990). With contextual design methods the software designer uses expert
knowledge in the design of a product. Experts give the software designers insight into
how they work and the designers incorporate this work model into the product design.

Nurse Information Systems (NIS) focus on “clinical data and information as
strategic resources for nursing practice” (Grobe, Epping, & Goossen, 1997). A usable
NIS should support nurses by providing 1) decision support, 2) contributing to the
advancement of nursing knowledge, and 3) providing access to databases of information
needed for the delivery of evidence-based care. Contextual design methodology can be
used to attain the expert nursing knowledge necessary to design a usable NIS.

Figure 1. gives an overview of the contextual design method proposed for the
development of a simple Nurse Information System (NIS). It is important to note the
involvement of nurse experts throughout the design process. The designer, employing a
framework to model the prototype software’s design, uses the gathered expert

knowledge.
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Figure 1. Outline of the Contextual Design Methodology

Talk to nurse Reliable knowledge about what nurses
experts about do and what they care about

care process

Interpret the data
about care in a team

Create a shared perspective on the data

Nurses/Developer

Consolidate data
from many nurses

Create a single statement of work
practices of this group of nurses

Invent solutions
grounded in nurse
work practices

Imagine and develop better ways to
work. Linking NIC to NOC

Represent the system for planning,
UI design, and specification

Structure the system
to support this new
work practice

Early verification of design before any
ideas committed to code.

Define implementation architecture ensuring
support of work structure

Adapted from Holtzblatt and Beyer (1998).

Iteration with
nurses through
paper mockups

Design the
implementation
object model or
code structure

Contextual Design. hitp. www.incent.com

Note: Each box indicates a process used by the designer. The arrows indicate the outcome of the process

indicated by the box.
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Phases of Qualitative Interviewing Research

Weiss (1994) notes qualitative interviewing research consists of three phases: 1)
deciding on the sample to interview, 2) collection of data, and 3) analysis of the data. In
quantitative research these phases are discrete entities. In qualitative interviewing, often
times these phases are intermeshed and overlap. The researcher benefits from early
analysis of data to further focus his or her questioning in future interviews. The new data,
obtained from refined interviews, provides information for further analysis creating an
iterative and increasingly focused process. The process eventually reaches a point where
the discovery of new data is greatly diminished or non-existent. This point of limited
discovery is known as saturation.

Zeisel (1981) notes the methodology of semi-structured interviewing requires the
researcher to analyze the situation to be studied. This analysis is carried out through the

_use of theory and observational research methods. This situational analysis will guide the
researcher throughout his or her interview. During the interview “the interviewer
negotiates with the respondent to find correspondence between the analytic framework
and the respondent’s mental image of the situation” (Zeisel, 1981). By structuring the
information themselves, semi-structured interviewees become participants in the research
(Zeisel, 1981).

Based on the situational analysis conducted by the research an interview guide is
formed. This guide is used to outline the topics, elements, pattemé, and relationships the
interviewer plans to cover (Zeisel, 1981). The process of an interview is illustrated in

Figure 2.
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Figure 2. The framework of an interview.

I 4
Researcher/Interviewer Respondent
Encodes the Question Decodes the Question
v 11
Researcher/Interviewer Respondent
Encodes the answer.
Decodes the answer The type of question
determines the type of
answer
Foddy (1993)
Interviewing

Scientists in the social sciences (psychologists, anthropologists, sociologists, and
historians) routinely use qualitative techniques to gather data for use in research
evaluation. Recently, qualitative data analysis has been recognized as an important means
for the evaluation of computer systems within health care settings. Questions commonly
asked are: “What do users like or dislike about the new system?”” and “How does the new
system impact the way healthcare providers interact and perform their jobs?” These are
difficult questions to answer and are nearly, if not entirely, impossible to answer through
quantitative means.

“Interviewing gives us access to the observations of others” (Weiss, 1994).

Through the use of interviews the researcher is able to go to places he or she has never
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been. Interviews provide the researcher with valuable insight to the nature of cultures and
their values. Weiss also notes the researcher can learn about interior experiences,
people’s perceptions, and how things affect personal thoughts and feelings through the
use of a well-conducted interview. Furthermore, interviews give researchers a window to
the past. The interviewer can relive past events and experiences through the informants’
views and perceptions.

The semi-structured interview is structured in terms of the research problem. This
form of interview is not fixed, however, by pre-determined questions and allows the
respondent freedom to introduce materials not anticipated by the interviewer (Whyte,
1984). The interviewer uses probes, or follow-up questions, to help the respondent further
develop his or her answer. The interviewer is careful not to pass judgment or give advice
and listens more than talks.

Qualitative Sample

When determining sample size in qualitative research it is important to distinguish
the respondents’ knowledge from the respondents. The interview data collected from
every respondent makes up the entire data sample and determines the sample size.
Knowledgeable respondents, or experts, within a domain reduce the amount of individual
respondents necessary to gather a large sample size. This is due to the wealth of rich
information a knowledgeable respondent can provide during the interview process. Less
knowledgeable respondents are unable to provide the breadth of data given by an expert.
Thus, it is possible for the qualitative researcher to provide an adequate sampling of data
by focusing his or her research efforts in the identification of highly knowledgeable,

expert, respondents and limiting the data collection to those experts.

Indexing
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Coding, or indexing, is the segmenting of data into discrete units, (Kaplan &
Maxwell, 1994). The researcher usually starts his or her coding scheme guided by
previous research and theory along with the information obtained in the situational
analysis. As the study progresses, the indexing method becomes grounded in the data.
“...It 1s developed in interaction with, and is tailored to the understanding of, the
particular data being analyzed” (Kaplan & Maxwell, 1994).

Evaluation of Interview Data

Whyte (1984) notes interviews are used to 1) determine what has been going on in
the experience of the respondent and 2) how the respondent feels about these “events,
about other people and organizations important in these events, and him or herself”. Tt is
important for the researcher to relate 1 with 2, events with attitudes, else we are left with
sentiments and attitudes disconnected from the individuals’ personal experiences. This is
how the researcher determines as closely as possible “what actually happened”.

Contextual Design’s Shortcomings

Contextual design’s strengths are in its ability to design domain specific software
closely matching the users’ work processes. This strength is not without trade offs.
Developers must learn to value the benefits of user input early in their designs and leam
new “social science” skills to be successful in the incorporation of this qualitative data
into their project.

The developer must be very cautious in determining the domain experts used
throughout the development process. Perspectives of the expert within the domain must
be considered when selection of experts takes place. One potential problem in expert
selection is the problem of spectators and participants within a work domain. Spectators
are those individuals coordinating activities and talking “about” the work. Participants are

those doing activities and talking “in” the work (Hlmqvist & Andersen, 1991). Although
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both may be domain experts, it is important to distinguish the perspective each views the
domain. If the developer excludes one group over the other during the design phase, the
potentially biased information could produce a product found unusable by the targeted
user.

Incorporation of user input into the development of requirement specifications
requires iteration in the project’s specification design (Bannon, 1991). Increasing the
number of iterations during the design of these specifications increases the time spent on
development. If the time spent with users during the specification design is poorly
managed, projects will not be completed on time and may be found not usable, despite
the extra time spent with domain experts.

A computerized system linking the NIC to the NOC potentially may further
evidence-based nursing practice. Contextual software design allows the designer to
obtain qualitative data necessary in developing usable computer systems. To successfully
exploit the advantages of contextual design, the designer must be an expert at eliciting
information from experts within the intended system’s domain. Through the use of semi-
structured interviews the designer is able to obtain rich data to allow the formulation of a
system’s user requirements specifications. Using the NIC to NOC links published by the
University of lowa and interview data from nurse experts a prototype-computerized
system linking the NIC with the NOC can be developed.

Research Questions

1) Using expert judgments, can a prototype-computerized system be developed
which links the Nursing Interventions Classification with the Nursing Outcomes
Classification?

2) Is a computerized system developed using contextual design methods and linking
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the Nursing Interventions Classification to the Nursing Outcomes Classification

found usable by the nurse experts involved with its design?
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Methods

Deliverables for Research Question One

A database framework for the prototype system will be developed and implemented.
A manual review of the database will determine the degree of data integrity following

data manipulation (i.e. Insertion, Deletion).

Functional Specifications

The prototype will remain stable during the entry and reporting of data from four
patient test cases. The test data will consist of data collected from four test cases
described by the nurse experts during the first semi-structured interview.

The database will be reviewed for data integrity after the insertion and deletion of the
test case data. This review will consist of a manual audit of the data contained within
the prototype’s database, matching the data to the user’s input.

Deliverables for Research Question Two .

A prototype system will be built based on the tested database design and the expert
nurses’ specifications.
An evaluation of the prototype system’s usability by the nurse experts will be carried

out and presented.

User Satisfaction Specifications

Information will be entered and retrieved in a manner found usable to the nurses.
Semi-structured interviews will be conducted with the nurse experts to discover
descriptors of satisfaction.

Nurses will find the time spent using the prototype system worth the benefits in the

potential nursing knowledge gained from the entered data. The nurse experts will be
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asked to describe potential benefits of the prototype and potential knowledge that may
be gained from the data entered into the system. Descriptors of the system’s potential
benefit to nursing care will be sought.

The goal of this project is to develop a limited operational system utilizing the
links between NIC and NOC as published by the University of lowa. The prototype will
be developed using the expert knowledge provided by two home health nurse experts.
Using contextual design methodology the nurse experts will be involved in the system’s
development. The nurse experts will then evaluate the prototype system based on the user
requirements specifications set during its design. The evaluation will be carried out in a
research environment using pain management as the exemplar.

Design System

The process used to design a prototype linking the NIC to the NOC is based on
the ideal contextual design model outlined in Figure 1. Figure 3 presents the modified
model as used in the design of the prototype presented in this paper. Condensing of the
steps required in the ideal design model is necessary due to limitations of meeting times
with the nurse experts. Furthermore, a single iteration of the design process is carried out.

Multiple iterations of the contextual design model are often required.
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Figure 3. Modified Contextual Design Model.
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Respondent Selection and Data Collection

Nurses in home health nursing identified nurse experts within their community. Nurse
experts each have a minimum of five years home health experience and a Masters
degree in Nursing. Each have knowledge of the NIC and the NOC and have signed a
consent form to participate in this study, as approved by the Institutional Review
Board, Appendix C. Each nurse expert will be interviewed during the prototype’s

design phase to assess their degree of expertise in using computers.

Meeting One

« Semi-structured interviews will be conducted with each nurse expert,
Appendix D. Audio recording and field notes will be used to capture data
from the interviews. Each interview will last approximately one hour. The
interviews will allow this developer to gain reliable knowledge regarding what
the experts’ wants and needs are in a NIS linking nursing specific outcomes to

- nursing interventions. Interviews will be coded for descriptions, workflow,
information needs, and system usability requirements. Each nurse expert will
also be asked to describe a situation where a patient’s pain was easily
managed and one in which a patient’s pain was difficult to manage. These
cases will be coded for themes and descriptors such as: a) what made the case
difficult? b) What made the case easy? ¢) What interventions were performed
to reduce pain? d) What were the outcomes of the interventions performed?
Thus, allowing the developer to develop a set of test cases to evaluate the

system.
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Meeting Two

Conduct a group meeting between the nurse experts and the developer. The
meeting will present the codified data as potential requirements for the
prototype system. The group of nurse experts and the developer will form a
shared perspective to further validate a model based on the codified data.
Based on the shared perspective formed from the codified data, a consensus
statement depicting the NIC linked to NOC information system will be
developed. This statement, or requirement specifications, will be the
foundation of the developed NIS. Paper mock-ups will be presented to the
nurse experts based on the preliminary requirement specifications formulated
by the developer prior to the meeting. The mock-ups will allow the nurse
experts to explore “new ways” to work with the prototype system. These “new
ways” will form the template of the NIS. The template will address issues
such as the incorporation of the prototype into workflow, prototype usability,
and the NIS computer platform.

Formal specifications will be written based on the nurse experts validated
requirements and the NIS template produced using the paper mock-ups.

The prototype will be designed based on the validated requirement

specifications. The prototype will be built based on the design.

Meeting Three

A working prototype will be presented to the nurse experts. Descriptors
validating the user interface and the prototype’s ability to function in the
experts’ work domain will be sought. The nurse experts, through the use of

paper mock-ups and templates, will validate report specifications.
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System Evaluation

- Each nurse expert will evaluate the system by using it to develop pain
management plans and outcome evaluations. The cases the nurse-experts use
will be drawn from those obtained during the system design phase.

« Each nurse expert will be given a copy of the formal requirement
specifications developed during the early phases of the prototype’s design. An
open-ended questionnaire will be used addressing whether or not the system
met the design specifications developed during the design phase of this project

Instruments

The development environment used for this prototype 1s Visual FoxPro 6.0 with
the Visual Promatrix 6.0 development framework. Visual FoxPro 6.0 is a complete
database development tool allowing this developer to develop the database and user
interface components of the prototype. Visual Promatrix 6.0 is used due to it’s built in
audit tracking and security features. Furthermore, the enhanced data dictionary used by
the Visual Promatrix 6.0 framework is superior to the standard Visual Foxpro 6.0 data
dictionary.

The two research questions presented early in the chapter will be answered
through completion of their respective deliverables. Qualitative techniques will be used to
collect the data necessary to produce a prototype NIS found usable by the nurse experts.
These qualitative methods will allow the development of test cases used during the
evaluation of the NIC linked to NOC system. In the following chapter a discussion and
report of the development process will ensue.

Limitations
Qualitative research methods require several iterations of the data collection

process. Contextual design utilizes qualitative methods to collect the data necessary for
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project development. This prototype’s design method, outlined in the preceding sections,
only undergoes a single iteration. A single iteration limits the ability to fully investigate
every concept or idea introduced by the nurse experts during the design process.
Furthermore, this limitation prevents the introduction of new users to further test and
evaluate the final prototype’s design. Generalization of the findings is limited to the nurse
experts involved with this project, expert practitioners within the home-health nursing

field, and pain management of the home-health patient.
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Findings

The Nurse Experts

Using faculty input from the Department of Community Health at the Oregon
Health Sciences University School of Nursing, experts were identified in home health
nursing. Each expert identified was contacted by this researcher and asked if she would
be interested in participating in this research project. Each identified expert was asked to
refer any likely participants to this project. After five months of active recruitment two
home health nurse experts were recruited for this project. Each nurse was identified as an
expert in home health nursing by the criteria set forth in the research design. The limited
number of nurse experts involved with the design of this prototype was offset by
expertise in home health nursing. Each expert has extensive clinical and supervisory
experience within the home healthcare community. Educational background reflected the
expertise of each individual; one expert is a doctorally prepared nursing professor and the
other a nursing doctoral candidate.

Step One: Interviews

Each expert was interviewed individually using the semi-structured interview
guide in Appendix D. The data yielded from the interviews was coded for common
themes and descriptors. These themes were used in the formulation of the initial
requirement specifications. Listed below are the common themes identified by both
experts for each section of the interview:

Descriptive data — the patient care process

. Could you describe for me how you would initially assess a patient’s pain during a

home health visit?
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An assessment starts with a baseline general survey of systems. Pain is viewed as
a feature of the survey. Information regarding the patient’s pain management is
obtained from family members and the primary care provider. If the patient reports
pain during the initial visit, its onset, location, and duration are noted. Attempts are
made to determine its cause and potential methods for reducing it.

Could you describe the process used for creating a care plan to manage a patient’s
pain?

Nursing Diagnosis is used for the development of the care plan. The care plan
takes into account the pain’s onset, location, duration, characteristic, aggravators,
relievers, and tried treatments. The care plan utilizes both physician ordered
pharmacological and non-pharmacological (guided imagery, etc) methods for
reducing pain. The care plan must encompass other things that may be contributing
to the patient’s discomfort (i.e. constipation and immobility).

How do you choose which interventions are appropriate to manage a patient’s pain?

Many agencies have placed great emphasis on clinical pathways to manage
patient needs. Most of these clinical pathways are difficult to tailor to the
individual. They work as guides. The best sources of consultation for choosing
interventions to manage a patient’s pain are hospice nurses (experts) rather than
using a clinical pathway.

How do you evaluate whether your interventions are working?

If the patient can speak, having the patient rate the pain from 1 to 10 helps

evaluate the patient’s current state of pain. Observation of body movement is

another way to determine if the patient is experiencing pain. Family members are
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often times relied on to help determine if the patient’s overall state of pain is
improving.

Evaluative data — patient care process

. How well do you feel the process to evaluate and manage a patient’s pain is
working?
It’s based on the skill of the care providers. Furthermore, cultural factors can
limit pain management as well as the care provider and family beliefs.
. Have you ever used computers in your nursing practice?
Not in home health nursing, but in hospital nursing. Home health agencies are
just beginning to use computers in their practice.
. How do you feel about using computers in your practice?
There is a great need for computers in nursing care. Having the latest patient data
available could potentially improve a patient’s care.
« How would you feel about using a computerized system linking pain management
outcomes to pain management interventions?
It would be beneficial to novices with little experience in managing a patient’s
pain.
. Ifthis NIC/NOC system were available only to collect data to be used later by
researchers, how would you feel about collecting data during your home health visits?
It would be beneficial to have data collected surrounding a specific patient
management issue. The available data could be reviewed when trying to resolve a
problem. Some nurses would find the collection of data valuable, but others would

not. Many nurses view paper work negatively. Nurses would have to see a need for it.
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Non-Specific — patient care process

. What apprehensions would you have about using a system such as this?
It would have to be something that would not add a lot of time to the nurses’
routine.

Descriptive — computer

. Can you describe to me the critical elements of a computer system that make it
either usable or non-usable in your care setting?

It would have to be portable (laptop, palm pilot) the smaller the better. It would
need to be inconspicuous and fit into the visit bag. It should have the ability to
communicate with other people (check and see email). There should be enough
capacity to store information about multiple patients and patient visits. The forms
should be well designed, minimizing typing.

. What about input?
A comfortable size keyboard with a mouse would be desirable. The use of other
pointing devices (i.e. glide point and trackball) is not desired.
- What about output?
Data output should be available in one location for case of éccessibility.
. What about the display’s size and type (monochrome vs. color).

Omitted - due to the limited hardware availability a laptop with color monitor
will be used.

. What about computer devices’ size (palmtop vs. laptop)?

Answered above
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Non-Specific — general

. Are there any issues regarding a computerized system linking NIC/NOC that we
have not covered that you would like to cover at this time?

Due to an oversight of this researcher, this question was omitted during one
expert’s interview; however, data was collected during the interview with the
second nurse expert.

The system should allow for guidelines or prompts to reduce the likelihood of
forgetting to enter specific data. This would allow other care providers the ability to

know which data needs to be collected on a specific patient.

Descriptive — Test Cases

. Could you describe to me two pain management cases:
In the first case the patient’s pain was easy for you to manage through nursing
interventions? What was the outcome?

Easy Case One

This patient is a patient with pancreatic cancer and minimal pain. The patient’s pain
was not notable until the end of her disease process. The patient’s pain was managed
effectively using narcotic analgesics.

Easy Case Two

This patient is a post-open neck, surgical patient denying pain. Despite the denial of
pain the patient was unable to sleep. The nurse noticed the dressing was poorly placed

and oversized for the wound. The nurse redressed the wound and administered



30

analgesics as prescribed by her physician. The patient was then able to get comfortable

enough to sleep.

. In the second case you had a difficult time managing the patient’s pain through
nursing interventions? What was the outcome?

Difficult Case One

An obese woman in her forties with a husband as her sole support was diabetic with
peripheral neuropathy, had gouty arthritis, and end stage renal disease. She had several
open wounds due to the gout. She was allergic to most narcotic analgesics.
Psychologically she was very optimistic and upbeat and willing to try most anything to
manage her pain. The patient was having some success with guided imagery and
relaxation (tapes, etc.). The pharmacological interventions had not been very successful.
The care providers tried most pain medications, using anti-emetics and antihistamines, to
help reduce her sensitivities to the analgesics. Her physician tried steroids to help reduce
her pain. Ultimately, dilaudid seemed to be helping her with her pain. Prior to becoming a
hospice patient she had an analgesic pump surgically implanted. The management of the
patient’s pain was not as successful as desired. The difficulty was due to her multiple
allergies to the narcotic analgesics.

Difficult Case Two

A patient who was in the process of dying and experiencing high levels of pain was
under the care of a hospice nurse. The patient’s doctor had previously ordered a mild
analgesic. The doctor was contacted by the hospice nurse regarding the patient’s
increased level of pain and was given an order to increase the frequency of the analgesic.

Despite the increased frequency of the prescribed analgesic, it did not control the
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patient’s pain. As the patient’s pain increased the family became more frustrated and
concerned. After several unsuccessful attempts by the hospice nurse to have the pain
management strategy changed, the family decided to have the patient admitted to a local
hospital. Later, the patient expired. The nurse, physician and family were all very
frustrated by the situation.

. Follow up question: Looking back on this situation how would you change things?

If we get to the point in our practice where information is available to support
alternative therapies and improve communication between care providers, patient care
would be gfeatly improved. Better information would, perhaps, decrease the back and
forth discussion (between nurse and doctor) as to what is best for managing the
patient’s pain,

Non-Specific general

. Do you have any questions about my project?
“Will we get to see the results?”
Yes.

Summary of Data

The descriptors above are the results of comparative analysis of the data collected
from the interviews. Data elicited during the interviews and correlating between the
experts was used to generate the theme of each question’s answer. These themes were
used as descriptors in the initial draft of the users requirement specifications. The
researcher used the descriptors elicited during the care process portion of the interview to

develop an understanding of the work process used by the home health nurse. This work
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process determined the data flow through the prototype system. Figure 4 summarizes the

work process during a home health visit,
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<

Figure 4. Summary of the work process during a home health visit.
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+ Nursing Diagnosis
- Interventions to achieve desired outcomes
« Communication with other providers regarding patient’s
condition

Descriptors elicited during the computer portion of the inte.rview indicate a
computerized system should be contained on a small portable device. Both experts cited
the use of a laptop or palm held device for such a system. Both indicated the preference
of keyboard and mouse entry and a design minimizing the typing required by the home
health nurse. Based on the care process data and the descriptors surrounding the computer
needs of the nurses a tentative requirements document was developed, Appendix E.

First Group Mceting

Prior to this meeting the prototypes basic data framework was designed. The
framework was designed using Microsoft Visual FoxPro 6.0 and Visual Promatrix 6.0
The database framework consisted of the look-up tables used to populate the forms with

the Qutcomes, Indicators, Interventions, and Activities. The database was normalized to
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third normal form to decrease redundancy and decrease anomalies. Furthermore, the
basic patient, nurse, and physician information tables were added to the framework. Basic
operations of data insertion, deletion, and retrieval were performed and tested. The basic
framework was determined robust after manual review of the table data after each basic
operation.

The meeting was organized in the following manner: 1) the nurse experts were
presented with the initial requirement specifications document, 2) the purpose of the
prototype was emphasized, 3) the goals of the prototype were stated, 4) paper mock-ups
of the prototype’s forms were used to match the home health nurse’s work process, and
5) the hardware and software were presented. See Appendix E.

Initial Requirement Specifications Document

Both nurse experts validated the work process (Figure 4) used by home health nurses
during a typical home health visit. The prototype’s data flow, based on the home health
nurses’ work process, was presented to the experts. Figure 5 outlines the prototype’s
proposed data flow. Both nurse experts agreed that the data flow worked well with the

work process identified and validated in the requirement specifications.



Figure 5. Data flow outlined in the initial requirement specifications.

Note: Care is not a linear process, thus the prototype’s data flow is iterative.
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The purpose of the prototype was re-emphasized prior to review of the paper
mock-ups as were the goals of the prototype, see Appendix E - Section III and IV. This

was to help focus the experts and the discussion during the paper mock-up presentation.

Paper Mock-ups

Menu

The following screen shots were presented to the experts for clarification of the
prototype’s dataflow and to elicit data regarding the forms used in the new system. Figure
6, shows the system’s main menu.

Figure 6. Mock-ups of the prototype’s main menu
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Figure 6 (cont.)
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Overall the nurse experts were unsatisfied with the initial menu system as
presented above. In the experts’ judgment the menu choices were not user friendly due to
their vague descriptions regarding each selection’s functionality. Furthermore, both
experts felt the menu was too complicated. Both agreed the menu should be simplified to
minimize the amount of learning required by the user.

Patient Entry Form

Figure 7 is a screen mock-up of the patient entry form. Both nurse experts agreed
more information on this form was necessary. Suggested additions to the form were: 1)
primary doctor with contact information, 2) specialists with contact information, and 3)

primary nurse with contact information. Both experts felt the patient’s demographical
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information should be pre-entered to further reduce the amount of time spent with the

system by the nurse.

Figure 7. Mock-up of the prototype’s Patient Entry Form
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Patient Search

The experts agreed that search capabilities should be available to the home health
nurse. Both experts were concerned about the limitation of the patient search form
presented in Figure 8. The home health nurse needs to be able to search for a patient
using various indexes. Example indexes suggested by the experts were: last name and
medical record number.

Figure 8. Mock-up of the prototype’s Patient Search form.
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Determine Patient Outcomes

The experts found the mover dialog used on the form in Figure 9 intuitive. Both
had experience using computers and were familiar with the use of mover dialogs. The use
of the “Mode” selector at the top of the form was found unnecessary. Suggestions made
by the experts were to include more biographical information about the patient at the top
of the form and allow the nurse to use macros to tailor the system to their specific nursing
practice. The building of macros into this prototype will be saved for another researcher

or serve as a basis for funding this researcher’s grant application to develop a richer

prototype.
Figure 9. Mock-up of the Determine Patient Outcomes form
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Edit Indicators

The edit indicator form, Figure 10, was presented a list of indicators with check
boxes in the “Active?” column. If checked the indicator was determined active and would

be scored by the nurse. It was determined that the indicators default to “not active”, or
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unchecked. The experts validated this format and requested a scoring key to be included
at the top of the form. The ability to add patient specific indicators was also requested by
the experts. This request would allow researchers to determine if additional indicators
may need to be formally added to an outcome. Overall, the form was found to be intuitive
and designed to fit well with the work process of the home health nurse.

Figure 10. Mock-up of the Edit Indicators form
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The experts requested many of the same changes to this mover form (Figure 11)
as were requested for the “Determine Patient Outcomes” form. Both experts found the
“Select Outcome” drop down box not intuitive, even confusing. The mode dialog was
found unnecessary and the request for macros was made by one of the experts. The
experts were satisfied, once again, with the use of a mover form due to its intuitive

nature.
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Figure 11. Mock-up of the Determine Patient Interventions form.

¢ Determine Patient Interventions BEE
Wode ] 'l
Patient Name [ -]
Mursing Dx [ ;‘
Selected Outcome | ~]
Available Inferventions Selected Inferventions
= =
]
=< |
>> {
<<
- .
CANCEL ' SAVE ‘ EDIT ACTIMTIES l
Edit Activities

The nurse experts found this form (Figure 12) intuitive in design. Similar to the
“Edit Indicators” form, it consists of a list with check boxes to indicate whether or not the
nurse is performing a given activity with the patient. The experts felt it important to allow
the home health nurse to chart variances in the activities as either narratives or from a
selection list. The ability to add activities specific to the individual patient was stressed
by both of the experts.

Figure 12. Mock-up of the Edit Activities form
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Score Qutcomes

The nurse experts found this form (Figure 13) very usable and well designed.
Both requested the ability to add variances documenting narratives of any conditions

affecting an indicator’s score.

Figure 13. Mock-up of the Score Outcomes form
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Prior to the closure of the meeting the nurse experts validated the hardware and

software to be used for this prototype.

Summary of Data Collected in the Second Meeting

The nurse experts were presented with documentation stating the prototype’s
initial requirement specifications and this researcher’s interpretation of the home health
nurses’ work process. Validation was obtained after asking the nurse experts to suggest

potential changes to improve either document. Neither expert suggested any additions or
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deletions to the document, thus validating the requirement specifications and the work
process.

Upon presentation of the prototype’s mock-ups, many changes were deemed
necessary. The most notable changes were: 1) simplification of the menu structure, 2) the
need for more information about the patient and his/her care providers, 3) expanded
search capabilities, 4) the ability to add indicators and activities, and 4) the ability to
chart variances when necessary. Overall, the experts were satisfied with the flow of data
through the mock-up prototype, with the requested changes noted. The prototype will be

designed and presented to the nurse experts in the next meeting.

Third Meeting with the Experts

Due to difficulty in scheduling, the nurse expeﬁs met with this researcher
individually for the third meeting. This variation from the original research design was
deemed necessary to continue moving the prototype’s development forward. Prior to the
meeting, a working prototype was developed incorporating the expert’s requested
changes into its design. Several fundamental changes were necessary to the underlying
table structure in the database. The most notable was developing a means for tracking
nurse added indicators and activities. Other table level changes included the addition of
variance fields to store narratives entered by the nurses and fields used to audit nurse
activities. These audit fields would be ultimately used to report data nurse to patient
interaction. The login procedure incorporated in the Visual Promatrix 6.0 framework
provided a stable means for logging the nurse into the system and tracking patient
interaction.

Forms were developed to administer the prototype system. Although these forms
were not used or evaluated by the experts they are presented in Appendix F. The

administrative forms presented in the appendix were used to enter and maintain the data
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contained in the look-up tables, patient information tables, and doctor information tables.
Other forms were used to clear test data entered into the system during the prototype’s
design.

Templates were developed for the reports to be produced by the prototype. These
templates were presented to the experts for validation following the expert’s preliminary
evaluation of the working prototype.

The meetings were organized in the following manner: 1) the prototype was
demonstrated to the nurse expert. Descriptors regarding the performance and usability of
the prototype were clicited during the demonstration, 2) the nurse expert was given free
use of the prototype and more descriptors of usability were sought, and 3) the report
templates were presented to the experts for validation. The descriptors were coded for
themes and the results were documented in the following sections. Screen shots of the
prototype system can be found in Appendix G.

_ Descriptors of usability and performance

Login and Patient Selection

To demonstrate the prototype this researcher logged into the system as a home
health nurse with non-administrative privileges. The use of a standard login dialog was
familiar to both of the nurse experts. Both experts were satisfied with the simplified menu
structure. The use of a centralized form allowing most actions to be launched was
appealing to the experts. The experts found the expanded patient search capabilities
useful. The tabbed form containing the patient’s biographical information, diagnosis, and
provider information was found satisfactory. One expert requested the use of a bold font
to enhance the tabs highlighting each section of patient information. The tabs were

changed to bold font immediately following the meeting.
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Outcome Selection and Intervention Selection Forms

The use of the mover form was carried over into the working prototype from the
original mock-ups. The experts highly satisfied with the ability to view all the patient
information at the top of these forms; facilitating review of patient data, as necessary,
when selecting the outcomes or interventions. The detail button on the mover dialog was
demonstrated to the experts. Both experts were satisfied with the ability to view each
outcome or intervention’s details prior to selection. The experts found these forms flowed
well with the care process.

Indicator and Activity Selection Forms

These forms were found very usable to the experts. The additional scoring key
added to the top of the indicator form made the form easy to understand and use. The
experts were satisfied with the ability to add variances to the activity selection form. The
highlighted color displayed after adding a variance was found to be beneficial. Both
experts found the forms to be self explanatory and well matched to the work process. The
ability to add indicators and activities was found beneficial. The display of nurse added
indicators and activities in a contrasting color was found to be useful by both experts.

Indicator Score Form

Both experts were satisfied with the usability of this form. Both described the
layout as allowing data entry to be quick and efficient. The display of contrasting colors
facilitating the quick review of those indicators requiring scoring was found satisfactory

to both experts. The ability to chart variances was noted to be satisfactory by the experts.
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Free Use of the system by the experts

The system was found easy to use and required little explanation after the initial
demonstration by this researcher. Descriptors of the system included its easy of use,
clearly marked forms, and smooth flow throughout the data entry process. Both experts
commented on the potential commercial applications for this prototype. One expert
compared the system to a commercial product currently in use; stating this prototype was
far superior.

Validation of the Report Templates

Each nurse expert validated the report templates. Both were satisfied with the
output and format of the report. See Appendix H for the templates validated by the nurse
experts.

Summary of Third Meeting with the Experts

Only one change was recommended to the prototype during these mectings with
the experts. This researcher following the meeting made the change to the typeface on the
tabs deliminating the patient information. Both experts validated the output report
templates to be used by the prototype. The final meeting will allow the experts to
evaluate the system as an entire entity.

Final Evaluation

Four test cases were developed based on descriptors obtained during the first
interview with the nurse experts. Two of the cases were based on descriptors describing
difficult pain management and two were based on those describing easy pain

management, Appendix I.
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Prior to the evaluation each expert was given a copy of the validated requirement
specifications, Appendix K, to refer to during the evaluation process. Both experts used
the test cases to assess the usability of the prototype. A questionnaire, Appendix J, was
used to elicit descriptors of satisfaction or dissatisfaction regarding the usability of the
prototype. Due to scheduling conflicts, Nurse B evaluated the prototype remotely
(without this researcher present) while Nurse A performed the evaluation in the presence
of this researcher. Following is a presentation of the data obtained from the questionnaire.
« As a home health nurse clinician what potential uses do you see for the information

entered and retrieved by this prototype?

Nurse A

Speaking as a supervisor as well as a clinician: “The layouts are easy to use and
scan. It is easy to see what I have done and what I haven’t.... It would be nice to have a
hard copy to see what the previous charting contains”. I could see it being used for
tracking patient progress and quality assurance. I see it possibly being used to improve
quality of care and allowing review of whether the standard of care is being met. To be
used for further research in pain management evaluation.

Nurse B

This prototype could be used by some agencies for their computerized record
keeping. Currently, home health care providers are required to document the OASIS
outcome data mandated by Medicare. Clinicians see this added documentation as a
burden. If OASIS was built into the prototype its acceptance would be higher, otherwise,
it may be viewed as an added burden. The prototype could be an important tool for the
collection of outcome specific data; data specific to home health care nursing. OASIS is

not specific to any single discipline and is unable to help the clinician pinpoint which
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interventions may be effective in improving outcomes. Another potential way to improve

acceptance of the prototype would be to adapt its functionality to a palm device. Kaiser

telephone advice nurses currently track interventions and resulting outcomes using palm

devices.

. Is the data collected by this prototype of potential use to home health nurse
researchers? If so, give examples of potential uses for this data.

Nurse A

To help determine which interventions are most effective in pain management. The
system could also be used to help determine if there are “regional differences in how pain
is managed.” Pain management among different cultures could also possibly be evaluated
using this prototype.

Nurse B

“I really like the system for this purpose.” A research collection tool is not as
problematic to implement. Typically, researchers build in extra staff time to document
using new research tools. Currently I am “working on a project that I would have
preferred to use [the prototype] system over the DOCPlus system used by Kaiser.” The
download from the web and installation worked great and was easy to use. “Could you
possibly also put it on CDROMS so that it is readily available for other researchers to try
out?”

One difficulty we have with the DOCPlus system is tracking the effectiveness of
interventions. All data for interventions is narrative and codifying the data is difficult. “It
would have been nice to have a system like yours as an option when we were trying to

design the clinical information database.”
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. Describe the degree of difficulty in learning to use this prototype in comparison to
other Nursing Information Systems that you have used in the past.
Nurse A
“This has good intuitive sense in terms of the layout”. I could figure out how to
use the system on my own. It draws on common conventions used in other database (i.e.
menu bars, scroll bars, and mover dialog). The sequential navigation ensures all data is
entered and the user does not leave out any steps. This would be good for novice users.

Nurse B

“Versus the DOCPlus system, [the prototype] is a dream to use.” The DOCPlus
system requires a full time support person due to its difficulty to use. The prototype is far
more intuitive for the user. An intuitive user interface is a tremendous advantage. “I
really like the user interface in particular.”

. How might expert nurse clinicians use this system differently from novice nurse
clinicians?

Nurse A

“I think in a couple of different ways, one is individualization.” Experts would want
to tailor it a little more. The system would be helpful in “reminding the novice to do a
specific task”, whereas, the “system would be helpful in reminding the expert to chart a
specific task™. “Tt would do a better job in helping the expert remember to capture some
of the performance behaviors”. Experts may become impatient with the system due to its
methodological format. The ability to add one’s own indicators and activities would be

used more frequently by the expert than the novice.
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Nurse B

This program has a much-reduced learning curve for all clinicians because of the
user interface. “More experienced nurses would be able to use this system to illustrate
how their practice differs from novice nurses.” The experienced nurse would use the
system to “highlight how their practice identifies more opportunities for intervention, and
how they are more efficient in selecting the best strategies to solve clinical problems.”

Summary of Evaluation Data

Both nurse experts gave positive descriptors of usability for the prototype. Strong
points of the prototype were: the methodological flow of data through out the system, the
value of the system to both novices and experts, and the usability of the system as a tool
for collecting data valuable to researchers. Specific comparisons to the DOCPlus system
by one nurse expert gave valuable insight to this researcher regarding the usability of the
prototype compared to another nursing information system. The following chapter will

discuss the conclusions drawn by this researcher from the data collected.
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Discussion

The research within this paper set out to answer two research questions: 1) Using
expert judgments, can a prototype-computerized system be developed which links the
Nursing Interventions Classification with the Nursing Outcomes Classification? 2) Is a
computerized system developed using contextual design methods and linking the Nursing
Interventions Classification to the Nursing Outcomes Classification found usable by the
nurse experts involved with its design? Clearly the data shows the use of contextual
design methodology can produce a highly usable system linking these two standardized

nursing nomenclatures.

The Prototype’s Usability

The nurse experts found the final design of the prototype usable. Usability as
defined earlier in this paper is a multidimensional entity comprised of five components:
1) Learnability, 2) Efficiency, 3) Memorability, 4) Errors, and 5) Satisfaction.
Learnability

Descriptors by the experts indicating learnability of the prototype included
“intuitive” and “reduced learning curve”. These descriptors indicate to this researcher the
high usability of the prototype with regards to its learnability.

Efficiency
Both experts describe the prototype as efficient. Descriptors such as “a dream to use” and
“it is easy to see what I have done and what I haven’t” give this research insight into the

perceived efficiency of the prototype during data entry for the test cases.

Memorability
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Due to time limitations the memorability of the prototype was not directly tested.
However, an indication of this usability component may be evident in the reduced
instruction necessary during the evaluation of the prototype.

In the third meeting both experts were exposed to the system. This meeting
resulted in few changes to the final prototype, leaving the final prototype very similar to
the system presented during this meeting. The need for very little instruction despite the
lapse of several weeks between the third meeting and the final evaluation supports
memorability of the system.

Errors

No errors were reported during the evaluation of the test cases.
Satisfaction

Both experts reported high satisfaction with the prototype. Descriptors of
satisfaction included: “It would have been nice to have a system like yours as an option
when we were trying to design the clinical information database” and “this has good
intuitive sense in terms of the layout...I could figure out how to use the system on my
own”.

As seen above the system was found highly usable in four of the five usability
components. The fifth usability component, memorability, is implied through the reduced
instruction required during the prototype’s evaluation.

Prototype Usability Among Different Practitioners

The distinction made by the experts between potential uses of the prototype by a
clinician verses its use by a researcher is clear. The clinician is more likely to use the
prototype as a tool for determining and improving the quality of care for the individual
patient. The nurse researcher is looking at the data collected by the tool to determine

differences in quality of care throughout patient populations.
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Despite the difference in uses the experts determined both novices and experts
would find the prototype usable due to the close match between the data input and the
nurses’ work process. Novices and experts would use the system differently due to
patient care experience. The novice would view the system as a resource for patient care.
The prototype would take on the role as a reminder system, suggesting care strategies.
The novice 1s more likely to use the interventions and outcomes as presented by the
system.

The expert would view the system as a resource for charting. The prototype would
take on the role as a charting tool. Experienced providers would make more use of the
ability to tailor the prototype’s interventions and outcomes to the individual through the
editing abilities built into the prototype.

The prototype’s usability could be attributed to the incorporation of experts
throughout the desigﬁ prototype. The literature identifies the largest indicator of a
software project’s success is user involvement. If the user is not involved in the
development of an application the likelihood of its success is greatly diminished. Another
factor highly attributed to an application’s success or failure is a clear statement of the
project’s requirements. By incorporating expert input in the development of the initial
requirements specification and validating those specifications, the likelihood of user
satisfaction was greatly increased.

Contextual Design’s Usefulness

The use of nurse experts early in the design process of this project gave this
developer insight into the work process of the home health nurse. The work process was
incorporated into the prototype’s design from the very beginning. Despite the

incorporation of the work process into the mock-up system, the experts found the mock-
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up unusable. This was evident throughout the discussion of the mock-up’s screen shots.
The experts suggested many changes to increase the prototype’s usability.

The value of the paper mock-ups in this case was two fold. First, the experts
validated the flow of data through the system. The order of the mock-ups was correct;
this indicated a match in the nurses’ work process. Second, the experts expressed
concerns regarding the layout and design of the mock-ups; this indicated the user
interface was unusable. If the mock-ups were not presented to the experts, valuable data
would have been missed. Creating a product found unusable by the user.

Concerns identified by the experts in the interface design were in two areas: 1) the
terminology used with the menu choices and 2) the complexity of the system.

Both experts found the terminology used within the menu system of the mock-ups
unusable. During the semi-structured interviews little data was collected regarding the
terminology of users in home health care. The deficiency of this domain specific
language could only be discovered with the presentation of screen shots, or a completed
program. Here the mock-up identified this language barrier. The comments of the experts
allowed this developer to further refine the menu system and place menu terms in the
users’ language.

The experts found the complexity of the mock-up system unusable. According to
the experts, a usable system should be methodological in its format. The initial mock-up
allowed many choices and directions for the user to take in data entry during the care of
the patient. The importance of collecting data in a complete manner was stressed. Both
experts found a system matching the methodological work process would facilitate data
collection and the system would be more usable. A system closely matching the work

process could even serve as a reminder system during patient care.
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The usefulness of contextual design methodology can be found throughout the
prototypes development. The necessity of interviewing and interacting with the domain
expert ultimately could save time in the development of domain specific applications.
This is especially evident in the design of this system. If this developer had not presented
and validated the user requirement specifications and the menu / screen layout to the
experts prior to development, valuable time would have been lost and a less usable
system developed. At the very least many modifications would have been required to the
prototype after its initial design.

The use of two highly qualified and educated nurse experts from home-health
nursing gave depth and reliability to the knowledge incorporated into the design of this
prototype. The amount of rich data collected from the respondents’ serves well as a
sample basis of the expert knowledge incorporated by nurses in home-health care.
Increasing the number nurses on the design team with varying expertise in home-health
_nursing would allow a broader sample of nursing knowledge to be collected. This broader
sample would likely be more representative of the total knowledge used in home-health
nursing. By incorporating a larger knowledge sample into the contextual design
methodology the usefulness of the methodology would be increased, resulting in a more
usable product.

The Database

The database framework was found to be very effective. Data was inserted,
deleted, and changed while maintaining its integrity. The Visual FoxPro 6.0 and Visual
Promatrix 6.0 development tools proved to be effective in the development of this
project. The prototype installed and ran on the hardware specified in the requirement

specifications without any technical problems. Manual audits of the data tables showed
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no signs of insert / deletion anomalies. The nurse experts found the report structure
satisfactory.

The shortcomings in the Visual FoxPro 6.0 database lie in its incomplete
implementation of a data dictionary. The use of Visual Promatrix 6.0 solved many of
these shortcomings. As a demonstration of concept the prototype was successful with this
design tool. However, for a scalable application a more robust database backend (i.e.
Oracle, SQL Server) should be utilized. Furthermore, the single tier design of this
prototype should be substituted with n-tier architecture. N-tier architecture would
facilitate the centralization of the data repository. N-tier architecture could even lend
itself to development of a web-based application allowing users to collect and access data
over the World Wide Web.

The results found in this paper are supported by the literature. The tool
developed by The Standish Group and presented in Appendix K, indicates the number
one criterion influencing the potential success of the any software project is “User
Involvement”. During the development of the prototype, the experts served as a proxy for
the user. Their involvement from the earliest stages of design greatly improved the
likelihood of a successful project. The Standish Group identifies a “clear statement of
requirements” as another highly influential determinate of a project’s success. Once again
the experts were utilized to hone in on the requirements necessary in a systcm linking the
NIC with the NOC, producing a clear statement of the requirements. By involving the
users opinions from the earliest stages of design and using these opinions to form a clear
requirements document for the prototype the findings presented within this paper are
predictable.

Limitations
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This prototype serves well as a demonstration of contextual design methodology
and its use in the development of a nursing information system. However, this system is
limited to pain management of the home-health patient.

Qualitative research is a time consuming iterative process. The design of this
system only involved a single iteration of data collection. This single iteration of data
collection did not allow additional nurses from outside the design team to evaluate the
prototype. The experts were left speculating how users of differing expertise would
benefit and use the system. Furthermore, it is impossible to determine the usability of the
system outside this group of experts. This, too, is due to the domain experts being the
sole evaluators of the prototype.

Implications of the Prototype

Contextual design methodology has allowed the development of a prototype data
collection tool using two standardized nursing nomenclatures. However, the use of
proprietary nursing nomenclatures relies on their developers to continue their expansion
and refinement. Data collection tools such as this prototype could play an integral role in
the advancement of the NIC and NOC. Data collected during the nursing care of patients
could be incorporated into the nomenclatures to further their enhancement.

It is difficult to implement any new health information system. Resistance to
change in current care practices and charting methods often creates formidable obstacles
in health information system implementation. Nurses will have to recognize and value the
systematic collection of care data to further nursing practice and accept change in the way
they currently practice. These common implementation barriers may be over come, in
part, through the use of contextual design methods. Methods allowing input from nursing

domain experts to create systems closely matching the nursing work and care processes.
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Future Research

This prototype serves well as a basis for demonstrating the ability to create a
usable system incorporating the links published by University of Jowa between the NIC
and NOC. Expansion of the prototype to include home-health nursing care outside of pain
management would be the next logical step. Allowing novice and expert clinicians from
outside the design team to evaluate the system would test the opinions of the experts.
This increased knowledge could further refine the system and discover changes necessary
to increase the overall usability of the system within the home-health field.

Expert nurses from different practice domains should also evaluate the prototype.
This would allow researchers to gain insight into the usability of the prototype outside
home-health nursing. The NIC and NOC would also be under scrutiny, as their usability
throughout differing nursing domains would be tested.

Further expansion of the prototype to provide aggregate data would need to be
' explored. This new functionality would require the system to graphically display data
collected over time. Domain experts could be utilized to determine the “best” graphical
representation of aggregate data. Both individual patient and population based aggregate
data could be reported. The data could be utilized in developing, reviewing, and refining
individual care plans and moving closer to evidence based nursing practice.

Future Nursing Practice

Nurses could develop “a new way to work™ using population based data. Using
graphical analysis of centralized aggregate data nurses would be able to quickly identify
interventions likely to be beneficial for his or her patient. As the nurse records the
individual patient’s interventions and outcomes the data could be uploaded to the central

repository continually updating the data available to other practitioners. By making
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informed decisions regarding patient care and providing up to date evidence based
nursing practice patient outcomes could be improved.

Graphical data reporting would allow nurses to quickly review data collected over
time for each of their patients and quickly determine where each patient lies on the
outcome continuum. This improved representation of data allows nurses to review with
family members and other care-providers areas of patient improvement and areas in need
of improvement. This provides nurses with another “new way” to educate patients and
their families regarding patient progress and to communicate patient progress to others in
the healthcare community.

Summary

This research has shown that the incorporation of contextual design
methodology into the design of domain specific software produces usable programs.
Using this methodology, a highly usable prototype was produced. The domain experts
involved with the development of the prototype evaluated the system as highly usable.
The experts determined differences in how users with varying degrees of experience
would utilize the system. Experts would use the system to differentiate their practice from
novices and the system would serve as a reminder tool for charting. Novices would use
the system for charting and as a reminder tool for interventions. Both domain experts
determined the system would be useful in the collection of research data to further
evidence based nursing care.

The contextual design methodology was found to be time consuming and required
the development of interview skills by this researcher. Replication of this research should
take into account the additional time required to collect data from domain experts.
Additionally, the use of domain experts with varying backgrounds of expertise should be

incorporated into any future research design. This larger development group would allow
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the researcher to increase the variety of knowledge collected during the design process.
This additional variety in knowledge would develop a product found usable to a wider
group of users. Users outside of the design team should be used during the evaluation of
any future prototypes. This would test the expert knowledge incorporated into the
product’s design.

The instruments used to develop this prototype were appropriate for the
development of a limited demonstration prototype. For future development a more robust
database development tool is recommended allowing for the scalability and increased
database robustness in the prototype.

This prototype is a first step in creating a usable system for collection of patient
care data. This data could be aggregated to help form a basis for evidence based nursing
care. In the future, the expansion of this system should include interventions and
outcomes outside pain management and home-health care nursing. This expanded system
would allow nurses to utilize standardized nursing terminology to describe nursing
interventions and nursing specific patient outcomes across the nursing care continuum.
This new way to document and practice will allow nurses to view aggregate data
regarding beneficial interventions for specific outcomes at the point of care. Through the
informed selection of beneficial interventions patient health outcomes can be maximized

and nursing health costs minimized.
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Appendix A

From, (McCloskey & Bulechek, 1996).

Example of the Nursing Interventions Classification

Analgesic Administration
Definition
Use of pharmacologic agents to reduce or eliminate pain

Activities

« Determine pain location, characteristics, quality, and severity before medicating
patient

o Check medical order for drug, dose, and frequency of analgesic prescribed

« Check history for drug allergies

« Evaluate the patient’s ability to participate in selection of analgesic, route, and dose,
and involve the patient, as appropriate

« Choose the appropriate or combination of analgesics when mofe than one 1s
prescribed

. Determine analgesic selections (narcotic, non-narcotic, or NSAID), based on type and
severity of pain

» Determine the preferred analgesic, route of administration, and dosage to achieve
optimal analgesia

. Choose the IV route, rather than M, for frequent pain medication injections, when
possible.

« Sign out narcotics and other restricted drugs, according to agency protocol

« Monitor vital signs before and after administering narcotic analgesics with first-time

dose or if unusual signs are noted
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Appendix A (cont.)
Attend to comfort needs and other activities that assist relaxation or facilitate
response to analgesia
Administer analgesics around the clock to prevent peaks and troughs of analgesia,
especially with severe pain
Set positive expectations regarding the effectiveness of analgesics to optimize patient
response
Administer adjuvant analgesics and/or medications when needed to potentiate
analgesia
Consider use of continuous infusion, either alone or in conjunction with bolus
opioids, to maintain serum levels
Institute safety precautions for those receiving narcotic analgesics, as appropriate
Instruct to request PRN pain medications before the pain is severe
Inform the individual that with narcotic administration, drowsiness sometimes occurs
during the first 2 to 3 days and then subsides
Correct misconceptions/myths patient or family members may hold regarding
analgesics, particularly opioids (e.g., addiction and risks of overdose)
Evaluate the effectiveness of analgesic at regular frequent intervals after each
administration, but especially after the initial dose also observing for any signs and
symptoms of untoward effects (e.g., respiratory depression, nausea and vomiting, dry
mouth, and constipation)
Document response to analgesic and any untoward effects

Evaluate and document level of sedation for patients receiving opioids
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Implement actions to decrease untoward effects of analgesics (e.g., constipation and
gastric irritation

Collaborate with the physician if drug, dose, route of administration, or interval
changes are indicated, making specific recommendations based on equianalgesic
principles

Teach about the use of analgesics, strategies to decrease side effects, and expectations

for involvement in decisions about pain relief
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From, (Johnson & Maas, 1997).

Example of the Nursing Qutcomes Classification

Pain Level

Definition

Amount of reported or demonstrated pain
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PAIN LEVEL

Severe
1

Substantial
2

Moderate
3

Slight

None

INDICATORS:

Reported pain

Percent of body affected

Frequency of pain

Length of pain episodes

Oral expressions of pain

Facial expression of pain

Protective body positions

Restlessness

Muscle Tension

Change in respiratory rate

Change in heart rate

Change in blood pressure

Change 1in pupil size

Perspiration

Appetite loss

Other:
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Appendix C
IRB# 5378

Approved:_April 13, 1999

OREGON HEATLH SCIENCES UNIVERSITY

Consent Form

TITLE: Development of a System Linking the Nursing Interventions Classification to
the Nursing Outcomes Classification.

PRINCIPAL INVESTIGATORS:

Scan Ressler, BSN, RN (503)657-3223
Katherine Caton, PhD, RN (503) 494-3809
PURPOSE:

You have been invited to participate in this research study because of your
expertise as a Registered nurse caring for patients in the home healthcare setting. The
purpose of this study is to develop a prototype computerized system linking the Nursing
Interventions Classification (NIC) to the Nursing Outcomes Classification (NOC).

PROCEDURES:

The usability of a computerized nursing information system can only be defined
by nurses familiar with the setting for which the system is designed. Likewise, a
computerized nursing information system should incorporate the use of nurse experts
during its design.

During this study, the principal investigator will conduct one interview with each
individual participant. These one-hour, face-to-face, interviews will be used to elicit your

expert knowledge to be used in designing a prototype-computerized system linking the
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Nursing Interventions Classification (NIC) to the Nursing Outcomes Classification
(NOC). These interviews will be audio recorded. Information from the individual
interviews will be used to formulate an overall needs assessment for this prototype
system. All interviews will be conducted in the Oregon Health Sciences University —
School of Nursing, Community Health Department’s conference room.

Two weeks following the interviews you will be required to attend the first of
three one-hour focus group sessions. All focus group sessions will be held in the Oregon
health Sciences University — School of Nursing, Community Health Department’s
conference room and held at two-week intervals. These sessions will be audio recoded for
information used in the design of the prototype system.

The first group meeting will be used to define the prototype’s design
specifications based on information obtained by the principal investigator during the
individual interviews. A prototype system will be developed by the investigator and
presented during the second focus group meeting. The principal investigator will use
information obtained during the second focus group meeting to further refine the
prototype’s design. The third meeting will allow you to evaluate the system based on the
design specifications outlined at the beginning of the prototype’s design.

RISKS AND DISCOMFORTS:

Due to the use of a focus group for information gathering, there is a potential risk
of embarrassment and confidentiality cannot be guaranteed.
BENEFITS:

You may or may not personally benefit from participating in this study. However,
by serving as a subject, you may contribute new information, which may benefit nurse
clinicians in the future.

ALTERNATIVES:
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You may choose not to participate in this study.

CONFIDENTIALITY:

Information concerning you in this study will be kept strictly confidential. Neither
your name nor your identity will be used for publication or publicity purposes. All audio-
tapes will be kept in a locked secure file cabinet, and you will not be identified on the
tapes. At the end of the study all audio-tapes will be destroyed.

COSTS:

You will not be compensated for participation in this study. You will be
responsible for the costs associated with your participation (i.e. parking and
transportation).

LIABILITY:

The Oregon Health Sciences University, as a public corporation, is subject to the
Oregon Tort Claims Act, and is self insured for liability claims. If you suffer any injury
from this research project, compensation would be offered to you only if you establish
that the injury occurred through the fault of the University, its officers or employees.
However, you have not waived your legal rights by signing this form. If you have further

questions, please call the Medical Services Director at (503) 494-6020.

PARTICIPATION:

Sean T. Ressler, RN, (503) 657-3223, has offered to answer any other questions
you may have about this study. If you have any questions regarding your rights as a
research subject, you may contact the Oregon Health Sciences University Institutional
Review Board at (503) 494-7887. You may refuse to participate, or you may withdraw
from this study at any time without affecting your relationship with or treatment at the

Oregon Health Sciences University.
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You will receive a copy of this consent form for your records. Your signature

below indicates that your have read the foregoing and agree to participate in this study.

..................................................................................

Principal Investigator Date



69

Appendix D

Semi-structured Interview Guide

Introduction
. Introduction of myself and a brief description of my plans for this project.
» Answer any preliminary questions from the nurse expert.

Descriptive data

. Could you describe for me how you would initially assess a patient’s pain during a
home health visit?

. Could you describe the process used for creating a care plan to manage a patient’s
pain?

.« How do you choose which interventions are appropriate to manage a patient’s pain?

. How do you evaluate whether your interventions are working?

Evaluative data

. How well do you feel the process to evaluate and manage a patient’s pain is

working?

. Have you ever used computers in your nursing practice?

. How do you feel about using computers in you practice?

. How would you feel about using a computerized system linking pain management
outcomes to pain management interventions?

. If this NIC/NOC system were available only to collect data to be used later by
researchers, how would you feel about collecting data during your home health

visits?
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Non-Specific

What apprehensions would you have about using a system such as this?

Descriptive

Can you describe to me the critical elements of a computer system that make it

either usable or non-usable in your care setting?

O

o

What about input?
What about output?
What about the display’s size and type (monochrome vs. color).

What about computer devices’ size (palmtop vs. laptop)?

Non-Specific

Are there any issues regarding a computerized system linking NIC/NOC that we

have not covered that you would like to cover at this time?

Descriptive

Could you describe to me two pain management cases:

The first case is one where the patient’s pain was easy for you to manage through

nursing interventions? What was the outcome?

The second is one where you had a difficult time managing the patient’s pain

through nursing interventions? What was the outcome?

Non-Specific

Do you have any questions about my project?

70
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Appendix E

Initial Requirement Specifications

L What comprises a typical home health visit?
a. Chart review
b. Interviews (Patient, Family, other care providers)
c. Comprehensive assessment of patient and review of patient’s
needs.
d. Care plan developed.
1. Outcomes to achieve are determined
2. Interventions to meet Qutcomes are decided
3. Patient assessed pre Interventions
e. Other care providers are kept informed regarding patient’s
health status and any changes in patient status.
II. Data flow into the prototype system.
a. After Assessment and review patient is entered into the system.
b. Outcomes are determined based on the patient’s nursing

diagnosis. Here we are using pain as the exemplar.

N

Patient specific outcomes are determined (selected) by the
nurse.

d. Each outcomes indicators are selected (specific to the patient)
¢. Interventions are determined based on each selected outcome
f.  Activities within each intervention are selected by the nurse an

are specific to the patient.
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g. Patient’s status (specific to each outcome) is assessed. This is
the patient baseline measurement.

h. Each follow-up visit with the patient requires a review of
current Interventions / Outcomes. Interventions and outcomes
are modified based on patient’s status and outcomes are
assessed per visit.

III.  The purpose of this prototype system.

a. To be used as a tool by the home health nurse to follow a ptient’s
status based on a standard set of outcomes and interventions.

b. To allow the nurse researcher to min the data collected on groups
of patients and determine which interventions are most beneficial
to achieving specific outcomes (evidenced based care).

IV.  Goals of this prototype are to minimize the amount of work required
by the home health nurse to collect a rich set of patient intervention /
outcomes data. This may be the most difficult goal of any data
collection system.

V. Hardware to be utilized.

a. Windows 95/98 operating system

b. Laptop computer with mouse.

VI.  Development Software

a. Visual Foxpro 6.0 with the Visual Promatrix Developers
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Appendix F

Administration forms used by the prototype system.

BINIC Domain AEE

Domain ID E

Domain Name {Physiological : Complex

Domain Def. Care that supports homeostatic regulation ' =]

j
Qg [ledg] |- ][] DRl f| XX R[] 8

NIC Domain Entry Form.

EINIC Class S E3

Class ID E

Class Name Etivity and Exercise Management

Class Def. Interventions to organize ot assist with physical activity and energy =]
conservation and expenditure.

8| | |» | ] Dl xSl

e

Qg |-

NIC Class Entry Form
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Appendix F (cont.)

ENIC Entry =1 Ix]
Intervention

Domain

iPhysiuloqical: Complex _!_l
Class

{pruy Management EJ
RICID

2210
Intervention Name

iﬁ.nal gesic Administration

Intervention Def.

Use of phamacologic agents to reduce of eliminate pain. ;|

_,_!
ol el 3 L) s e s = = e ',
e T el ] i . |
Acthaity .
Activity 1D Activity Def. (= r
Dicterrmine pain Iocalion, charatierdsees, qually, and severity bafore medicsting pabent. -] 0 l 1

; 5

Chock medical orger fur drug, dose, and fraguency oF anatgesic prasconbed

NIC Entry Form

NBC Domain

Domain ID !

Domain Name [Functional Health

Domain Def, Outcomes that desctibe capacily for and performance of basic tasks of __i
life.
X | E8E | B

a.z

Qe | da] <] <> [] Dl |x

NOC Domain Form
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Appendix F (cont.)

QINOC Class Entry P ES
Classib [

Class Name ]Energy Haintenance

Class Def. [Outcomes that describe an individual's enférgy rejuvenation, _Lj
conservation, and expenditure.

QU |le-e|@] ] < |»|n] DiEa| =] x[X|EHR[ | B

NOC Class Form

[ONOC Data Entiy MEE

Nursing Dx.

lAlteratinn in Comfort: Pain il

Dormain

Functional Health i’

Class

{E—rfe:gy Haintenance E_J

Outcome ID  Qutcome Nathe Scale
FEndura.nce . 1; i}

Outcome Def
Extent that energy enables a person's activity. :]

QU [wledas <] <o [v] D] |x[¥sSlElo] B

Indicators

Indicator ID Indicator Def. -
1 Perormance of usual routine

Activity
Rested appearance

Concentration

% [

Interest in surroundings

o s W | ™D

Muscle endurance

NOC Entry Form



Appendix F (cont.)

K Scale Entiy Form =10

Scale D JI

Column 1 [Extremely compxgoﬁised

Column 2 }Subsrténtlally comﬁromised

Column 3 fI-IoderatelY compromised

Column 4 I}Iildly compromised

Column s ]Not compromised

lQ|dl] [ Tlad@] =] [ [ o] DB XX R B o] B

NOC Scale Form

m Score Yalue Entiy I
Scale Value 1 T
Scale Value 2 [2
Scale Value 3 [3
Scale Value 4 E

Scale Value 5 ]?

Qg == o] - |- [~] DRl ]X

X =] | B

NOC Score Value Form
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Appendix F (cont.)

3 Patient to Nursing Diagnosts mE R
-~ - - — —_ o A s 2 et s R e A 3551 ++ L AL 2 1 e ;i

T ptientintormation
Med.Rec.x [ age[

LName | sex[

Fhame

MName r—_

Qe[| <] <] » | ] Dl x|%siE] | B
e e Nursing Diag&nsngi L
Nurse Diagnosis i

Nursing Diagnosis |D

1 Alteration in Comfort: Pain

ENI=]

i

Nursing Diagnosis Entry Form

Med. Rec. # i Age f—
sex|

LName |

FName |

MName |

==l g ] < | » [ w] DI x| xasiR o] B

Medical Diaghoses

B Foim_Toolbar_OneloMany M E3|
T T S e |
i

Medical Diaghosis

medical Dx. Id.

(]

ke

Medical Diagnosis Entry



Appendix F (cont.)

Kl Doctor Entry =

TimeStamp iOlflS/ZGUO 08:02:58 PH

FMame E@

LName IPicard —

MName [Luc

Specialty [General Medicine

Street! I3lBl S Saw Jackson Park Road

Street2 |

Cihf{%rtland
State [orR
Zip [37201
Phnnem
Qe | |ada] o] -]v|n] Djf] x]X|E] ¥

Doctor Entry Form

mhgenc_v Entry HE
TimeStamp jOl;’l?}'ZDGD 08:59:01 &M

WEle-M ABC Agenc

Street! {1111 SE Anywhere Street

Street2 |

City iPortland

State [oR
Zip [e7201
Phone ]—m
(U= <] <> ] Dffs] <] x x| o] B

Nurse Agency Entry Form

&) Form_Toolbar

TimeStamp [01/17/2000 09:06: 51 AN

FName m

LMName !Ressler

MName ]’I’homas

Fkagency [DEF Agency i]

Qed = |vlod &) | <[ »|n] DJR] IX[X(EIR[| B

Nurse Entry Form
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Appendix F (cont.)

K Patient Entry [_T51X]
Patient Information Care Provider Information

TimeStamp {03/23/2000 01:20:34 FH

Med. Rec. # i Primary Nurse

FName | Age | fnurse | _1}
LName [ Sex [ Lhame |

MName [7 MName ]

Streett

Street2

City [ Primary Doctor

Siate

! [ fdoc | i’
2b I LName

Phone Specialty

Phone [

sl eda] ] ] DlE %X s o] B

Patient Entry Form
mUsem M= E3
ldentification ———— - Authorization —Login
Nurriber FERSERRRRE] ¥ F3 Edit W Status
ID [Sean Status [a W Multiple
Name —— — — Password B ——r =
First |Sean Temporary ]

Middle]Thomas

LastChange]DE;ZS,foDD

Last IRessler

— Permissions —-

Control: Group]
Field: Group]
Menu: Group]

1
1
i

Period (days) {—d
Environment -
Permissions..
- = Report Manager Type
]Edit & Run '}
Permissions...

User Entry Form



Appendix G

Screen shots of the working prototype system

&
j\ Enter vaur User ID and Password.

UserlDiHurse & b QK
Password [+ % Cancel

Main Login Screen

EINIC Linked to NOC

Welcome to NLN

This prototype is designed to allow home

health nurses to use the Nursing Interventions e SRR L e
Classification (NIC) and the Nursing 7]
Outcomes Classification (NOC) to create
individualized plans for treating and evaluating

a patient's pain. EENEQFF ig

¥ Show this form at startup

Eortinus. | Exit

Introductory Splash Screen
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Appendix G (cont.)

g NLN 1.00

File Data Reports

S S S O —

9|

Data  Reports

Reindex / Pack Tables...
Exit VCtrI+Y

_@im Reparts B

Select a Patient
il 1

File Data A
g. ?1 { Report Manager. . 1

!

Main Menu

B Patient Information BEE
Med.Rec.#  FName LName MName

1111113 [Rathem [ressiex [Elizabeth

Patient Info } Diagnoses l Primary Nurse ] Primary Doctor

Med. Rec. # [[111113 Age [o Street! [8592 SE Bonny Jean Way

Phone  [503-657-3223 Sex [F City  [clackamas '

FName  |Rathryn state  [or ——

LName ]Ressle): Zip 197015 L_F_Il'IC!P_E_EEEi__ Select Interventions
MName  [Elizabeth Select Outcomes  Score Indicators

Patient Information Form — Patient Information Tab
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Appendix G (cont.)
[l Patient Information [ 15
Med.Rec.# FName LName MName
11111113 |Kathryn @ssler ]Ellza.beth
Patient Info Diagnoses ] Primary Nurse } Primary Doctor
Nurse Diagnosis Alteration in Comfort: Pain =4
Medical Diagnosis Colon Cancer -
Patient Information Form — Diagnosis Tab
[ Patient Information M
Med. Rec.# FName LName MName
fllllllS ]Kathryn lRessler lEhzaheth
Patient Info ] Diagnoses i_: un:“FEmEf;f_‘lTl_fSé_ “ ;J] Primary Doctor
FName [sean Mame [DEF Agency.
LNarne iRessler Streetl ﬁ222 5U Anywhere
MMame |Thomas City [portland
State !-DE Zip fe7201 Phone 1?03_—4-92?80—00-
Patient Information Form — Primary Nurse Tab
[l Patient Information [_1~]
Med.Rec.# FName LName MName
1111113 [Rathzyn [Ressler [E1izebetn
Patient Info 1 Diagnoses ] Primary Nurse - {“ _; anary_Docto[:_:-:
FName [Jean Streett [3181 SV Sem Jackson Park Road
LName ipicsxd Street2 ]
MName [Luc City [rortland
Specialty [General Medicine State Jor Zip fo7z01 Phone [503-294-7538 |

Patient Information From — Primary Doctor Tab
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Appendix G (cont.)
T — e E—
Med.Rec.# FName [ Name MName
|1111113 |[Kathrym [Resater [Elizebeth
Patient Info } Diagnoses ] Primary Hurse |  Primary Doctor
Med. Rec.# [1111113 Age e Streel! 8592 SE Bonny Jean Uey
Phone  [503-657-3223 Sex [f City  [Clackemss
FName - [Rathryn State Jox :
LName [fessler Zip T a— ! flndPatlent iSelectIntementions’
ame  Eliedpe | r e ——__—_———————
LNams FiName MName Fhone Med. Rec.# | =]
Fessler Katiwyn Elizabelh 503-657-3223 1111113
Resgler Roben Andrew 503-657-9325 [1111118B
Ressler Meghan Alexandra 503-657-3223 2222227
Ressler Hesther Lynn 503-657-3774 187
OK | Cancel
Patient Search Form
e e e e e e —— x|
Med.Rec.# FName LName Miame
]ﬁllll&‘ jKathryn jRessler jElizaher.h
Patient Info l Diagnoses ] Primary Nurse Primary Doctor

Med. Rec.# 11111113

Age fg

Phone [s03-657-3223 Sex [F
FName [Kathryn

LName [ressler

MName  [Elizabeth

Street! |8592 SE Bonny Jean Uay
City  |Clackenas

State }En'
Zip isvols

Find Patient

Seiect Interventions

f Select Quicomes | Score Indicators

Outcotnes Available
Abuse Recovery: Sexual
\Acceptance: Health Status
Adherence Behavior
Caregiver Lifestyle Disruption
Caregiver Physical Health
Caregiver Stressors
Caregiving Endurance Potential
Child Adaptation to Hospitalization
Comfon Levei
Compliance Behavior

Detalls i

Qutcomes Selected

n Ahuse Recovery: Emotional

| oo |

Outcome Selection Form
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Appendix G (cont.)

Dutcome Detail

Outcome Detail
Domain [Fanily Health
Class [Maltreatment Resolution
Qutcome ID 12304

Outcome Name iAhqse Recovery: Sexual

Outcome Def |Healing following éexual abuse or exploitation. ;'I

Indicators

Indicator ID Indicator Def. i

ol Verbalization of details of abuse

0z Acknowledgment of right ta disclose abusive situation

ik} Verbalization of feelings about the abuse

04 erbalization of appropriate and inapprapriate guitt

05 Expressions of right to have been protected from abuse .
"N 3

Outcome Detail Form

Outcome Indicatois

Outcome
Med. Rec. # Age Sex Nursing OQutcome ) Start Date
11111113 ]8 rl-: [Abuse Recovery: Emotional ]03;1 942000 04:49:58 PN
LName Scale
]ﬁesslcr 1 [one _‘.I
FName 2|Linited
iKathryn 3 [Hoderate
Suh i
e  [bocnsivs
[Elizabetn 4
Indicators
Active Indicator Def, =l A
r Demonstration of self-esteem -
= _ — -1 NEXT
B Appropriate affect far situation [
B Decrease in suicide attempts ) = PREVIOUS ‘
i Resolution of trauma-induced psyhoneurotic hehaviors
i Seeking of appropriate attention from others SAVE
r |Resolution oftrauma-induced conduct disorders CLOSBE
' Resolution of trauma-induced learning difficulties it i_
I;l__ i 1] Nurse

Added

Outcome Indicator Selection Form



Appendix G (cont.)
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e — e e e =
b - - — —— = — e e —
Med. Rec. # Age Sex Gutcome Start Date
11111113 ]8 {F_ iil..buse Recovery: Emoticnal ]031‘19/2000 04:49:59 PM
LName Suggested Interventions to Achieve Outcome
|Ressler Coping Enhencement -]
FName NEXT
Kath: e
fathoy PREVIOUS
Miame
[Elizabeth =]
Interventions Available Interventions Selected

Analgesic Administration: Intraspinal
Conscious Sedation
Controled Substance Checking

Discharge Planning

Distraction

Dying Care

Energy Management

Environmental Management. Comfort ~

Details 1 OK

Intervention Selection Form

2
Coping Enhancement Y8 i
Decision-Making Support

4

Cancel ]

3] Intervention Description

Intervention

Domain ]Physiological: Conplex

Class ]Drug Management

intervention Name IAnalqesic Adninistration: Intraspinal

Intervention Def. |JAdministration of pharmacologic agents into the epidural or :]
intrathecal space {o reduce or eliminate pain. j

Actiities

E¥ Anaigesic Administration

Activity ID Activity Def.

Check patency and function of catheter, port, andfor pump

Ensure that [V access is in place at ali times during therapy.

il

|Cabel the catheter and secure it appropriately.

Intervention Detail Form
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Appendix G (cont.)
[ Activity Selection [_[~Tx]
intervention l
Med.Rec.#. Age Sex intervention Start Date
1111113 & IF janalgesic Adwinistration [os719/2000 04:50:43 P10
LName Intervention Def.
[ressiex Use of phamacologic agents to reduce or eliminate pain. 1
FHame
[Rathrym
MName -
[Elizabetn =
Acthvities
Variance|  Active Activity Definition - ADD
— Infiorm e indhidual that wiin narcolic agministrafion, drowsiness S0melimds OECUrs dunng Ine Ty
VAR first 2 t0 3 days and her susEides _ NEXT
PREVIOUS
]_ Correct miscontaplionsimyths pahent or f311‘1||'|| members may hold fegarding andigesics, 3
VAR particularty oploids f2 0, S00IEN0R and Heks of overdose) ~ SAVE
- - ———— CLOSE
- Evaluate (he efettiveness of analgesic af regular frequen mlenrals afer aacn adminsiration, : —' _"
VAR but esoecially afer the mital doses, atso obenang for any sions and symptoms of unlward T—
piiects (e g, respiralony depm?slg n, EUBAa and vomiling, dry moutn, and LDI‘IEBDE‘JDIE - 3
¢ Murse
Added

Activity Selection Form

Outcome Indicators

Qutcome
Med. Rec. # Age Sex Hursing Outcome Start Date
L1118 B IF [abuse Recovery: Emotienal [03r1 912000 04:48:59 PV
LName Scale
lRessler 1 |None :1
FName 2 |Linited
lKathryn 3 Moderate
MMame 4|Substantial
[Elizabeth s |[Extensive s
Indicators
variance | Score | Indicator Definition 1Ty [
var | 1-H|Pemonstration of self-esteem ]
: = PREVIOUS
vaR | 1 E Appropriate affact for situation
wr | 1 j Decrease in suicide attempts SAVE
var | 1 3— Resalution of rauma-induced psyhoneurotic behaviors CLOSE
varR 1 E|Seeking of appropriate attention from others |
VAR 1 ==||Resolution of trauma-induced conduct disorders Variance
VAR 1 = Resolution of rauma-induced learning difficulties !NotActlve
VAR | 1= Decrease in selinjurious behavior —
T S | =V T T - .ﬂ Nurse
Ll ‘L1 Added

Indicator Score Form



Appendix H

Report Templates Presented to the Nurse Experts for Validation

Outcome Report

Date
Patient Medical Record Number
Patient Name
Address
City, State Zip

Start Nurse End

Outcome Name
Outcome Definition

Indicator (active)

Indicator (not active)

Indicator (variance)

Charted variance
* precedes all nurse added indicators

. Start Nurse End
Outcome Name
Outcome Definition
 Indicator (active)
Indicator (not active)
Indicator (variance)
Charted variance
* precedes all nurse added indicators

87

Nurse

Nurse

Page #
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Appendix H (cont.)
Intervention Report

Date
Patient Medical Record Number
Patient Name
Address
City, State Zip

Start Nurse End Nurse

Intervention Name
Intervention Definition

Activity (active)

Activity (not active)
Activity (variance

Charted variance
* precedes all nurse added activities

) Start Nurse End Nurse
Intervention Name
Intervention Definition

Activity (active)

Activity (not active)

Activity (variance)

Charted variance
* precedes all nurse added activities

Page #



Appendix H (cont.)
Outcome Score Report

Date
Patient Medical Record Number
Patient Name
Address
City, State Zip

Date Nurse

Outcome Name
Outcome Definition

Indicator (active)

Indicator (not active)

Indicator (variance)

Charted variance
* precedes all nurse added indicators

Date Nurse

Outcome Name
Outcome Definition

Indicator (active)

Indicator (not active)

Indicator (variance)

Charted variance
* precedes all nurse added indicators

89

Score

Score

Page #
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Appendix 1

Test Cases

Below are four test cases to help you evaluate the prototype developed during this

project. There are no right or wrong care plans for these cases. Remember: the exemplar

used here limits the prototype to pain management.

Patient A is a 43-year-old obese, woman with gouty arthritis, diabetes and end stage
renal disease. She has multiple open wounds on her lower extremities and is
complaining of extreme joint pain due to her arthritis. She is allergic to Codeine,
Morphine, Meperidine, and complains of nausea with most other analgesics.

Patient B is a 48-year-old male, post surgical patient, left radical neck. States “I’m not
in pain; I just can’t get to sleep” even though it is 2300 at night. He has a very large
bulky dressing on his surgical site. He has analgesics prescribed, but, has not had any
for the last 8 hours.

Patient C is a 74-year-old male with end stage liver cancer. The family has been
providing care for the last month, but tonight “he is in the most pain he has ever been
in”. The physician is reluctant to change the currently prescribed analgesics despite
the nurse’s requests. The family is getting very frustrated with their loved one’s care
and increasing pain.

Patient D is a 48-year-old woman with pancreatic cancer. Until recently she has been
remarkably comfortable. Now she is complaining of pain due to her pancreatic
cancer. She has analgesics ordered, but hasn’t taken any for the pain she is

experiencing.
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Appendix J

NIC Linked to NOC Evaluation Questionnaire

As a home health nurse clinician what potential uses do you see for the

information entered and retrieved by this prototype?

Is the data collected by this prototype of potential use to home health nurse

researchers? If so, give examples of potential uses for this data.

Describe the degree of difficulty in learning to use this prototype in comparison to

other Nursing Information Systems that you have used in the past.

How might expert nurse clinicians use this system differently from novice nurse

clinicians?
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Tool Developed by the Standish Group to Determine the Likelihood of Success for a

Software Project

Success Criteria Points Points
Available Attained
1) User Involvement 19
2) Executive Management Support 16
3) Clear Statement of Requirements 15
4) Proper Planning L
5) Realistic Expectations 10
6) Smaller Project Milestones 9
7) Competent Staff 8
8) Ownership 6
9) Clear Vision and Objectives 3
10) Hard-Working, Focused Staff 3
Total 100
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