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Overview

The TIGER Initiative, an acronym for Technology
Informatics Guiding Education Reform, was formed in
2004 to bring together nursing stakeholders to develop
a shared vision, strategies, and specific actions for
improving nursing practice, education, and the delivery
of patient care through the use of health information
technology (IT). In 2006, the TIGER Initiative convened
a summit of nursing stakeholders to develop, publish,
and commit to carrying out the action steps defined
within this plan. The Summary Report titled Evidence
and Informatics Transforming Nursing: 3-Year Action
Steps toward a 10-Year Vision is available on the
website at www.tigersummit.com.

A COLLABORATIVE APPROACH

Since 2007, hundreds of volunteers have joined the
TIGER Initiative to continue the action steps defined at
the Summit. The TIGER Initiative is focused on using
informatics tools, principles, theories and practices to
enable nurses to make healthcare safer, more effective,
efficient, patient-centered, timely and equitable. This
goal can only be achieved if such technologies are
integrated transparently into nursing practice and
education. In order to meet the demands of an
increasingly electronic and rapidly changing healthcare
environment, it is essential to address the educational
needs of the nursing workforce.

Collaborative teams were formed to accelerate the
action plan within nine key topic areas. All teams
worked on identifying best practices from both
education and practice related to their topic, so that
this knowledge can be shared with others interested in
enhancing the use of information technology
capabilities for nurses. Each collaborative team
researched their subject with the perspective of “What
does every practicing need to know about this topic?”
The teams identified resources, references, gaps, and
areas that need further development, and provide
recommendations for the industry to accelerate the
adoption of IT for nursing. The TIGER Initiative builds
upon and recognizes the work of organizations,
programs, research, and related initiatives in the
academic, practice, and government working together
towards a common goal.

THE COLLABORATIVE REPORT

This report provides the detailed findings and
recommendations from the TIGER Usability and Clinical
Application Design Collaborative Team. For a summary
of the work of all nine TIGER Collaborative Teams,
please review “Collaborating to Integrate Evidence and
Informatics into Nursing Practice and Education”
available on the website at www.tigersummit.com.

The TIGER Usability and Clinical Application Design
Collaborative Team analyzed how to further define key
concepts, patterns and trends and recommendations to
health information technology (HIT) vendors and
practitioners to assure useable clinical systems at the
point of care. This report describes the background,
methodology, findings, and recommendations for
future work in this area.
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Executive Summary

The reality for nursing is that health information
technology (IT) is not designed to support their
work or thought processes. Products with good
clinical design would support nurses every day in
their practices. The current IT systems clinicians
use were originally intended for finance,
laboratory or other ancillary functions that do
not support professional practice at the point-of-
care. More important, a lack of vision and lack of
voice is absent for what nurses need most.
Information technology should provide
evidence-based, patient-centric technology that
allows interdisciplinary collaboration at the
point-of-care. IT should be an enabler versus a
barrier. To redefine reality, nurses must first
understand the significance of usability and
clinical application design that can shape the
future of the products nurses use every day.

Usability is crucial in the design,
implementation, adoption and use of clinical
products. Good usability results in products that
are effective, efficient and satisfying to use.
Clinical Application Design addresses how we
integrate usability principles with evidence-
based practice, interdisciplinary collaboration
and knowledge discovery within a systems-
thinking design. Both are necessary for IT to
support safe, effective decision making. For the
TIGER Vision to be realized, the profession must
educate itself on usability and key clinical
application design principles. This education will
determine how well evidence and informatics is
integrated into day-to-day practice.

The TIGER Summit, “Evidence and Informatics
Transforming Nursing,” held in November of
2006, revealed an aggressive agenda that
consisted of a 10-year vision and 3-year action
plan for nurses to carry forward into the digital
age. Two critical and interdependent pillars to
be further defined and acted on were:

e Informatics Design: Evidence-based,
interoperable intelligent systems that
support education and practice to foster
quality care and safety.

e Information Technology: Smart, people-
centered affordable technologies that are
universal, usable, useful and standards-
based.

These two critical components of informatics led
to the development of a working collaborative to
further define key concepts, patterns and trends
and recommendations to health information
technology (HIT) vendors and practitioners to
assure useable clinical systems at the point of
care.

The Usability and Clinical Application
Design Collaborative, was ranked as the
highest priority and had the greatest

number of volunteers (53.5%) of all the

This speaks to the significance of the topic for
practicing nurses and faculty today. Nurses who
actively led and contributed to the collaborative
cited reasons for their involvement to be: “A
good design can make the system easier to use
and enhance clinical practice; Usability is a
“make or break” part of a clinical informatics
solution and “Many lessons from end-users as
DESIGN is translated into PRACTICE. Thereis a
definite need for standards and guidance.”

The focus on usability can lead to improvement
of clinical IT products in three key areas:
efficiency, effectiveness, and satisfaction. This
means that appropriate design of IT can lead to
more productivity, reduce errors, fit within
workflow, improve accuracy, be easy to learn,
and lead to more satisfied healthcare providers.
TIGER recommends that nurses use the
techniques described within this report in both
purchasing decisions and to actively participate
in IT product development efforts.



Usability

What is Usability?

Medical professionals have been trained to
expect that some things just do not work, and
they should devise ways to work around them,
rather than notifying managers to change the
system (Wears & Perry, 2002).

The lack of user friendliness is the key barrier to
user acceptance (Staggers & Kobus, 2000).

The origins of usability and its related concepts
include psychology, engineering and computer
science. The essence is to design tools and
computer applications that match humans to
their specific tasks (activities) for specific
environments. Usability principles are applied

widely outside health arenas, but healthcare has

been slow in adopting these important

principles, resulting in computer applications and

technology that fits poorly into nurses’ work.

Specific Definitions

Usability is one aspect of “human factors,” a
broad term about the interrelationships among
humans, their tools, tasks and environments.
Related concepts are pictured in Figure 1.

Human factors - is the study of interactions
among people, the tools people use and the
environments in which they use them.
Researchers emphasize the importance of
understanding human capabilities and
limitations and how these fit with the design of
tools for work (or play) in various environments.
Human factors includes broad topics such as the
layout of the controls in a car to match a petite
driver, how the light switches in a room map to
the lights they turn on, or designing an effective
method to assure an accurate sponge count in
an operating room.

Ergonomics is the physical design and
implementation of equipment, tools and
machines related to human safety, comfort, and
convenience. Ergonomics principles are used to
determine where equipment is placed in an ICU

patient’s room, which design of a computer
mouse fits your hand best, or how well a new,
wide ski works in powder snow.

Human-computer interaction (HCI) is the study
of how people design, implement, and use
interactive computer systems and how these
systems affect individuals, organizations, and
society (Myers et al., 1996). HCI principles
include, among other things, how to design a
computer screen (user interface) for nurses to
detect adverse physiological events, the use of
color consistently in an application for easier
comprehension or the flow of elements within a
clinical system to support nurses’
documentation.

Ergonomics Human-Computer

Interaction

Figure 1. The Relationship of Human Factors Terms

Usability is the extent to which a product can be
used by specific users in a specific context to
achieve specific goals with effectiveness,
efficiency and satisfaction (adapted from 1SO
9241-11, 2006). Usability is centered on the fit
between elements (Rubin, 1995). Usability topics
include how easy a product is to learn, to
remember, to use in everyday work or play and
the effectiveness of a product for a specific task
at hand. Usability can include how quickly nurses
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Usability

determine the fluid balance in a patient over the
last 4 hours using a new intake and output
screen, how many errors nurses make when
detecting physiological parameters in a current
application or how easy a new infusion pump is
to learn. Essentially, usability is about designing
products that are easier to use by matching
them more closely to users’ needs and
requirements in particular settings (UsabilityNet,
2006).

The Significance of Usability

Usability is crucial in the design, implementation,
adoption and use of clinical products. Good
usability results in products that are effective,
efficient and satisfying to use (see Figure 2).
More important, incorporating usability
principles assists in the design of products that
promote improved decision-making as well as
patient and practitioner safety. When product
usability is poor, the outcomes can be as drastic
as missed diagnoses, committing serious errors,
patient mortality, or extreme user frustration to
the point of not using a product or even clinical
information systems de-installation.

Usefulness
Effectiveness .4: Safety

Productivit
Efficiency -§ C::Zt uctivity
Learnability

~_______— Perceived effectiveness

Perceived efficiency

Figure 2

Usability Goals

Core usability principles include:

e An early and consistent focus on users of the
product

e |[terative design processes (multiple versions
matched to users, tasks and environments)

e Systematic product evaluations (with
product users and metrics)

Major system users are identified early and
representatives included in the design and
evaluation process throughout the product’s
lifecycle. Including nurses early and often in
system design assures that products are
designed with nurses’ goals, tasks (activities),
and decision-making in mind. Product design
includes multiple versions with systematic
evaluations to determine flaws in design.
Usability evaluations allow nurses to give
feedback to designers in a structured manner.
The product is redesigned using nurses’ feedback
and retested. Several iterations (versions) assure
that a product is effective, efficient and
satisfying to use. This process better ensures the
product’s fit to the users (nurses), tasks goals
and the environment at hand. As can be seen,
usability and the design of clinical products are
inter-related.




Clinical Application Design

Clinical Application Design builds on the sound
principles of usability described above. Clinical
Application Design addresses how we integrate
usability principles with evidence-based practice,
interdisciplinary collaboration and knowledge
discovery within a systems-thinking design
(Figure 3, adapted with permission from the
CPM Resource Center, 2008). In essence, we are
applying usability and other design factors that
are critical to making information technology the
stethoscope of the 21°* century.

Systems Thinking

Evidence-Based \
Practice \
[ Individual .~ Integrated \

| Competency Scope of Practice /' Competency]
oMedgeDbcov«y'

Figure 3. Clinical Application Design Essentials

First, evidence-based practice is an essential
element of professional nursing practice today.
Information technology and usability alone will
not support evidence-based practice being lived
at the point of care. Evidence-based practice
(EBP) is defined as “the integration of best
research evidence with clinical expertise and
patient values” (Sackett, et al., 2000). Therefore,
the IT systems nurses use must be able to
integrate EBP into their design so nurses have
the best research evidence and be able to apply
their own clinical expertise as well as address the
patient’s values and situation at hand. The
recent IOM Report “Knowing What Works in
Healthcare: A Roadmap for the Nation” (IOM,
2008) addresses how we must strengthen our
capacity for assessing evidence on what is known
and not known about “what works” in health

care and calls for assessing evidence as well as
developing and integrating evidence-based
clinical practice guidelines into daily practice.
Clinical application design supports the principles
of evidence-based practice and the integration
of evidence-based clinical practice guidelines and
other EBP tools into the workflow and thought-
flow of the nurse and interdisciplinary team as
well as speeds the translation of research into
practice. Also, the integration of evidence-based
practice with IT solutions enables clinical
decision support at the point of care.

Second, interdisciplinary collaboration must be
supported by a design using systems-thinking
principles. Interdisciplinary collaboration is
supported by IT clinical application design that
supports integrated scopes of practice.
Integrated scopes of practice delineate the
competencies and accountabilities of the
different disciplines represented on a clinical
team and can bring the highest level of
interdisciplinary collaboration. Integrating
scopes of practice means that clinicians from
different disciplines work together as an
interdisciplinary team, with each member
understanding and relying on the competencies
and accountabilities of the others (Belmont, et
al., 2003). Clarity on systems-thinking design,
scope of practice and integrated scopes of
practice are all critical to leveraging IT to enable
interdisciplinary collaborative care.

Last, clinical application design should foster
techniques for data-mining to allow nurses to
analyze and create new knowledge. This is
critical in leveraging IT for advanced practice. A
whole new world of knowledge discovery is
waiting for nurse executives, educators,
researchers, informaticists, and practitioners as
we prepare the nursing workforce to have crucial
conversations about usability and clinical
application design to influence the future of
nursing and health care IT.



Methodology

The TIGER Usability and Clinical Application
Design Collaborative was charged with the
following goals outlined in the table below:

Usability and its Goals must:
e Beinformed by and/or positively
transforms nursing workflow
e Include systems designed using known
principles and processes
e Include work with system developers to
maximize clinical system effectiveness

Clinical Application Design and/or its Goals
must:
e Support evidence-based practice
e Enable collaborative and
interdisciplinary care
e Provide seamless access to published
literature and knowledge
e Support the creation of new knowledge
(knowledge-discovery)
e Speed the translation of research into
practice

For the TIGER Vision to be realized, the
profession must educate itself on usability and
key clinical application design principles. This

education will determine how well evidence and

informatics is integrated into day-to-day
practice. To address these objectives, the TIGER
Usability Collaborative established several work
groups to address the specific issues relevant to
each stakeholder.

TIGER Usability Work Groups

e Literature Review
e C(Case Studies
e Framework

A roadmap was developed to reach the desired
outcomes of providing clear recommendations

for good usability and clinical application design
for technology:

1. Synthesize a comprehensive literature
review from nursing and other disciplines.

2. Collect case studies and examples that
illustrate usability/clinical application design
— consisting of good examples to follow and
bad examples to avoid.

3. Develop recommendations for HIT vendors
and practitioners to adopt sound principles
of usability and clinical design for health care
technology.

The Collaborative completed a comprehensive
literature search, collected case studies and
synthesized material into a framework
comprised of four areas:

e Determining Clinical Information
Requirements

e Safe and Usable Clinical Design

e Usability Evaluations

e Human Factors Foundations

Each area will be described in this report as to its
significance for nursing, key points to consider,
and recommendations for both HIT vendors and
point-of-care practitioners.

Each workgroup was led by a chairperson and
completed their research with the use of
conference calls and web meetings, electronic
survey tools, and conducted interviews. All
TIGER collaborative teams created a wiki, an
online website used as a tool to share their
findings that all members could update
(http://tigerusability.pbworks.com). Their
conclusions are published in this report and were
shared with colleagues through webinars that
were held in late 2008. In addition, numerous
presentations on this topic were given at local,
national and and international conferences.



http://tigereducation.pbworks.com/

Defining Clinical Requirements

Developing a clinical system that nurses will use
starts with a clear understanding of the nurses
role and the actions that they will need the
system to help them perform. Requirements
describe the user (in this case the nurse), their
needs, and the demands of their work to product
developers. Various analysis methods allow a
complete description of the user population and
their characteristics including: physical
characteristics and abilities, users’ goals,
attributes of the work environment, typical
activities or tasks, and current user experiences.
Requirements analysis is important at the
beginning of development activities to delineate
the particular functions to be completed by the
human-product-environment and tasks
performed by humans to achieve their goals
(Wickens et al., 2004).

Why are Requirements Important to
Nurses?

Requirements analysis provides information to
system designers about the users in particular,
allowing the product to be developed with real
users in mind. This process is known as “user-
centered design.” User-centered design
encourages participation with users who are
directly involved in the design process. Nurses
who already have an in-depth understanding of
the healthcare delivery process should consider
partnering with vendors to be co-developers,
participating in requirements analysis methods
to create tools that support professional practice
and can be used effectively, efficiently, and
safely in our healthcare system.

Key Considerations
Requirements analysis is done through a
systematic process that includes:
a) collecting data through observing the
current workflow
b) interviewing end users (nurses), and
c) describing the practice, business needs,
and desired goals to accomplish.
Requirements are established to assure that a
product will perform to certain standards. In
other words, requirements describe how you

expect the product to act, and will allow you the
validate that the technology is performing as
intended.

There are numerous factors that must be
considered in designing IT products for nurses.
First, it is important to consider how the user
(nurse) will interact with the product. Human
factors research uses knowledge about the
capabilities and limits of humans in order to
guide the design of products, systems, and
services (Nemeth, 2004). Computers should be
designed to match the way that nurses organize
their work, including thought processes or
"thought flow". Too much information can be
detrimental. Miller (1956) developed the "the
seven plus or minus two rule"; meaning that the
human brain can only process 5-9 items or
chunks of information at any given moment.
This rule is still valid more than 60 years later!

In addition to considering the capabilities and
limitations of most people, the work
environment might also contribute additional
variables such as stress levels, group dynamics,
mental workload, frequent interruptions, and
information flow. As nurses rarely work in
isolation but more commonly in an
interdisciplinary team environment, technology
products must be designed to accommodate the
these various conditions (Traub, 1996). Clinicians
need the ability to locate, manipulate and
aggregate documentation effectively and
efficiently.

The American Academy of Nursing (AAN) calls for
thoughtful development of Health IT

The AAN, in collaboration with the Robert Wood
Johnson Foundation and other nursing organizations
has been instrumental in support efforts to improve
how technology is developed and deployed in order to
achieve an increase in the amount of time nurses and
other providers spend time with patients. Check out
the resources available at their website at
www.aannet.org/files/public/facilitator manual.pdf




Defining Clinical Requirements

Another consideration is the allocation of tasks
between the user (nurse) and the system. Task
analysis is a requirements method that
guantifies complex patient care processes by
recording physical activities or tasks of patient
care including time measurements, information
processes, communication strategies, and
motion patterns. A task is an activity that
includes an immediate purpose, a machine
output or consequence of action, and the human
inputs, decisions, and outputs needed to
accomplish the purpose. Task analysis is
performed by recording the systems response to
each user action. The generated flowcharts and
task descriptions can be used to document how
certain actions of the system or user result in
error (Potter et al., 2004). Although task analysis
can be a useful tool in understanding workflows,
it may not adequately capture the complexity
and the interrelatedness of the clinical
workflows. Task analysis can be valuable in
helping to distribute the workload between the
activities that computers do best (computations,
sorting, matching) and those that nurses do
better (prioritizing, critical thinking). The Robert
Wood Johnson Foundation has funded
numerous studies related to task analysis and
nursing workflow that you can review on their
website at
http://www.rwijf.org/pr/product.jsp?id=30051.

The importance of considering the nurses'
workflow cannot be overstated. Clinical decision
support tools must be integrated into workflow
and clinical applications to avoid cognitive
and/or task overload and provide timely support
when the user (nurse) is most likely to make a
decision.

Key Recommendations for Vendors
(Defining Clinical Requirements)

O

Clinician representation on vendor development
teams is critical. Recommend clinicians as vendor
product managers to assure understanding of
clinical needs and to develop efficient and effective
requirements.

Assure that requirements are written very clearly to
avoid misinterpretation and clinical information
requirements are met, particularly by developers
(non-clinicians) who may hard-code designs.

Consider the requirements of different skill levels of
practitioners. A novice nurse may need prompts
and guidance more than an experienced nurse.
Allow nurses to choose their own level of support.

Work directly with the organization’s analysts and
end users to validate requirements before building
or customizing the product. As the product is being
developed and/or customized, vendors should
work with the organization to make sure that the
specifications of the build are meeting their clinical
and key stakeholder requirements.

Create the relationship of a strategic business
partnership with your customers. This vests both
of you in achieving a good outcome. In addition, it
allows you to enhance core competencies that
might be absent within our own organization, but
still allow you meet the needs of end-users and
management.




Defining Clinical Requirements

Key Recommendations for Health Care Practitioners
(Defining Clinical Requirements)

Selecting your team

g

Physician, nurse and allied health champions are critical in all phases of the project, beginning with
requirements development and extending through systems maintenance. Make sure that you have
comprehensive coverage and include all key stakeholders on the project team. This includes nurses,
physicians, administrators, social work, respiratory therapy, billing specialists, rehabilitation therapists
(physical, occupational, and speech language), pastoral care, and dietitians.

Interdisciplinary teams are most effective at helping to strike a balance on clinical requirements. The
dialogue between key players help all to gain a broader appreciation of the needs of each group. Use
leaders with expertise in facilitation to keep the discussion productive and on schedule.

The requirements process should be owned by clinicians, not the information technology (IT)
department or the vendor. Because you are defining the healthcare delivery process, clinicians must
be involved in requirements development and should maintain and/or change the requirements to
meet practice standards and legal requirements.

Analyze the system impact on user's workflow

g

Workflow includes identifying the five W's: Who, What, Where, When, and Why for each activity and
for all information that is being collected and shared throughout the system.

Complete a workflow analysis for each user type or department touching an electronic health record.
Include all users in clinical information requirements (e.g. billing, medical records, unit secretaries,
etc.), as these areas are often forgotten until problems occur.

Use standardized terminologies

g

Use a common data dictionary comprised of standardized terminologies such as SNOMED CT® or
LOINC. These terminologies are designed to support interoperability with other systems and
healthcare providers. Create an organizational policy to use one common language and standard
abbreviations.

Use of text fields or “free text” should be used judiciously as will inhibit later analysis and knowledge
development.

Determine how systems will support evidence based practice/research (EBP/EBR). Embed evidence-
based practice into clinical screen design to support the continuum of novice to expert clinicians.

Include requirements for all desired reports during clinical information requirements development.
Allow the end-users to review the report design prior to finalizing.

=N



Defining Clinical Requirements

Key Recommendations for Health Care Practitioners
(Defining Clinical Requirements)

O

Avoid the tendency to do a one-for-one replacement of existing paper forms. Avoid computerizing
bad processes or creating poor workflow. All paper forms need to be analyzed with workflow
analysis; this might be the perfect opportunity to improve cumbersome processes.

Judicious use of customization

g

Customizations can be very costly and time-consuming for system upgrades and maintenance.
Determine the ease of customizing the system to meet clinical information needs, who should be
responsible for those customizations, and the degree of simplicity required to make changes.

Consider the process for customization of the reports and the level of training/background required to
write them. Vendor-only report design are likely to be redesigned later.

Legal considerations

g

Documentation should include a mandatory electronic signature that does not allow others to reopen
and modify records.

A comprehensive audit trail should allow the provider to track documentation in all areas to identify
who performed what function at what time.

Tools - system setup and maintenance

0

Include technical requirements for all tools that ease the uploading and configuration required for
system setup and maintenance. One of our participants provided this example: “We recently had a
department purchase a system without involvement from IT. Unfortunately, they did not consider
system setup requirements, and the system did not have any kind of upload tool. This meant that all of
the rooms and beds, physician information, services (orders) and inventory had to be manually loaded,
one at a time. One of the reasons the clinicians selected the system was because they thought the
inventory and menu features were so cool. They still don't have it implemented all the way because of
the technical work required!



Designing for Safety and Usability

Minimizing error is one of the primary goals of
usability and human factors design. The majority
of system errors occur due to a system flaw
rather than a worker issue. Designing safer more
usable systems requires that

Key Considerations

Healthcare has been slow to adopt usability
techniques that have long been used by
corporations outside health (Staggers & Kobus,

——————2000). This is unfortunate. In

users, developers and subject
matter experts work together
throughout design processes,
leaving little room for
interpretation about how
technology should be designed
and how workers interact with
technology to complete work.
System design processes should
be based upon user
characteristics, understanding
problems encountered by users,

If human factors are taken
into account, a tight fit
between person and design
can be achieved and the
technology is more likely to
fulfill its intended purpose.

(Vicente, 2004)

2001 the Institute of Medicine
reported that IT could facilitate
the application of scientific
knowledge to practice and
provide clinicians with the tools
and support necessary to
deliver evidence-based care
consistently and safely. Itis
imperative that better systems
be developed to prevent errors
and ensure clinicians provide
the effective care they intend to

and human information
processing abilities as users interact with
products in a specific environment to complete
their work at hand.

Significance of Safe, Usable Design
The design of safer, more usable systems is
important because it facilitates error prevention
and ensures that nurses provide the effective
care (or other work) intended. Payoffs for using
human factors approaches are fewer errors
involving patients, healthcare personnel, and
other users; decreased training cost; a better fit
with the way nurses work and think; improved
decision-making; reduced time spent redesigning
systems that don’t meet expectations; and
greater user satisfaction. Human factors
approaches are very relevant to nursing today
because of the penetration of advanced
technologies in the clinical setting, greater
complexity of patient care, the amount of
information generated in settings, and the high
cost of litigation on the health care system.
Medical errors are costly and suggested to
account for nearly 100,000 deaths in the U.S.
yearly (I0M, 1999). Using IT to improve patient
safety and minimize medical errors is one of the
key drivers for healthcare reform.

[ 2 ]

provide (Leape et al., 2002).
Staggers (2003) recommends incorporating
human factors in the design of clinical
information systems. This allows for correct
data entry, display, and interpretation;
contributes to sound clinical decision making;
decreases the time it takes to complete tasks,
training time, software rewrites, burden of
support staff and user frustration. Vicente
(2004) agrees. If human factors are taken into
account, a tight fit between person and design
can be achieved and the technology is more
likely to fulfill its intended purpose. This is called
a system approach, and encourages us to think
about relationships between people and
technology. Unfortunately, technology
designers often focus on technology alone and
too little on how people perform with
technology (Vicente, 2004). This means that
clinical users must work with designers to
determine both effectiveness and efficiency of
products and make redesign suggestions to
enhance both of these usability goals (Staggers,
2003). Medical devices will be used safely and
effectively only if the interaction of the operating
environment, user capabilities, and device design
is considered in the manufacturing of the device
(Creedon et al., 1998).



Designing for Safety and Usability

Key Recommendations for Vendors
(Safety and Usability)

0 Design with the end in mind: Make it easy
to do the right thing and hard to do the
wrong thing.

0 Highly usable products provide a
consistent look and feel across all
applications. Identify or develop a style
guide for designers to design for
consistency.

0 Using a style guide consistent with
industry standards reduces development
and training time. Following an industry
standard makes a system appears easier
to use to the user.

0 Consider color blindness, ergonomics, and
other human capabilities and limitations in
the design of end-user equipment.

0 Consider the environment in which the
technology will be used. Location,
temperature, surrounding objects will all
affect the way technology will be used (or
not) and how users create workarounds.

0 Utilize evidence-based content sources
and encourage clients to share best
practices among each other.

O Clinical application development should be
clinician-driven and not engineer-driven.

Key Recommendations for Healthcare
Practitioners (Safety and Usability)

[0 Ergonomics should be evaluated for each
device (e.g., carts, hand-helds, workstations)
so that the device fits the workflow rather
than dictating it.

[0 Standardize organization-wide processes
such as documentation, medication times,
order sets, and alerts before EHR system
implementation.

0 Standardized templates allow for easier
documentation; however, practitioners can
become too accustomed to and ignore
template details over time. For example,
they get used to always selecting the default
fields, and forget to customize the
exceptions.

[0 Allowing free text medication orders or
allergies can contribute to errors. For
example, drug and allergy information
selected from a formulary can use decision
support systems that checks for conflicts.

[0 Partner with engineers to assess the
robustness of wireless networks and devices.
Adequate technical infrastructure is critical
to prevent issues such as system
unreliability, downtime, and “deadspace”
that can interrupt patient care and clinician
workflow. Develop a comprehensive back-
up plan for network downtime or when
devices cannot access the network.

LI Failure mode effects analysis is a valuable,
step-by-step process to identify potential
risks and mitigation steps.



Usability Evaluations

Once users and their requirements are
understood, prototypes of products can be
designed or systems redesigned. Evaluations are
conducted to determine if humans can interact
and perform functions safely and easily (Wickens
et al., 2004). A usability evaluation is the process
of having users’ interact with the product or
system to identify design flaws not noticed by
designers. Evaluations are conducted early in the
design cycle and throughout iterative designs of
the product. Usability evaluation helps
determine: excessive psychological or
physical loads when humans interact
with the product; ease to learn the
product; the impact on efficiency,
productivity, error-generation and
job satisfaction; and the ease to
remember how to use the system
over several interactions (Wickens et al., 2004).

~

Impact of Usability Evaluations
Usability evaluations ensure that products are
safe for nurses to use, efficiently designed for
nursing activities and safe for patients. Usability
evaluations can detect design flaws early in
product development. Usability evaluations
should occur early and often in the development
process.

Key Considerations

A user-centered design process is driven by the
needs and characteristics of users and involves
them in feedback sessions, also called usability
evaluations. The purpose of usability
evaluations is to detect flaws in the fit between
the product design, the user and the
environment. For this reason, it is important
that actual users interact with products during
usability evaluations. The evaluations can be as
informal as observation or formalized feedback
sessions. Either way, they should contain
homogeneous users because each user group
has unique needs and workflow.

User centered design is an iterative process
where prototypes are developed, users provide
feedback and products are improved. Evaluators

e |

The purpose of usability evaluations is
to detect flaws in the fit between the
product design, the user and the
environment.

should define specific goals for each usability
evaluation, create a test plan and systematically
capture and analyze data from the interaction
with representative users. User feedback from
the evaluation is used to redesign the product to
make it more effective, safe, efficient and
satisfying to use. In addition, usability experts
should also validate and test products at
frequent intervals to identify defects and areas
for improvement.

» Numerous areas are
studied during usability
evaluations. For
example, are there too
many clicks, or too many
different colors that could
confuse the user? Other
examples of evaluation objectives include the
amount of efficiency or productivity, reliability,
habitability, user appeal and flexibility, and the
amount of perceived training resource costs
(Nemeth, 2004). Usability evaluations can also
include assessing factors that make work easy or
hard (Wears & Perry, 2002).

s

Usability evaluations provide an exceptional
mechanism to test the product under duress.
This means varying the amount, type and
structure of information presented to the user
under both normal and emergency conditions to
optimize performance and maintain human
confidence in the process (Levenson, 1986).
Formal evaluation methods should be
guantifiable, noting the kind of performance that
must occur and how it will be measured.
(Nemeth, 2004). Usability evaluations also allow
developers to test for situational awareness in
decision making. This accounts for all the
interactions between a person and a system,
together with the conditions that must be
satisfied if the interactions are to be effective
(Nemeth, 2004). Together these strategies can
be used as a framework for constructive thinking
to help healthcare teams perform patient safety
analysis (Potter et al., 2004).



Usability Evaluations

Key Recommendations for Vendors
(Usability Evaluations)

Early testing costs less

O

O

Assess usability early and often in the product development lifecycle.

Change introduced late in the systems development cycle is more costly than change introduced early.

Define the usability testing team

O

O

Develop a formal team to be responsible for usability evaluations of all products.

Observe actual users interacting with your products, especially if able to observe in a realistic
environment.

Testing is not the sole responsibility of organizations implementing product(s). Usability testing
should be a part of every vendor’s process prior to product release.

Usability evaluations may be required and included in customer contracts.

Prototype testing should be built into every project plan and should occur at defined intervals as the
product is being created.

High risk products

O

Conduct safety and error testing on all products. The robustness of testing may depend upon the risk
of error. For example, the care plan on a medical-surgical floor may not demand as much robust
testing as would medication order entry for NICU.

Focus the most iterative design effort on high risk areas. High risk areas include drastically new
features such as CPOE, functions that impact patient safety, or with users who might significantly
impair product success or have high standards of acceptance. lterative design can be most cost
effective for high risk areas.

Avoid confirmation bias, when the designer seeks out views that already support their own views or
design direction. Confirmation bias is more often found in feedback sessions and focus groups, and
can be prevented by have more than one person ask questions of the group, have a team debriefing
of the information presented by the focus group, provide a transcript of the comments made in the
focus group to discourage miss-interpretation, or not have the designer drive the feedback session.

Consider the lessons learned from similar systems in other industries in order to understand their
successes and failures and how that knowledge may impact your design.

Once design alternatives have been identified, pick the best design with appropriate trade-offs.

Trade-offs includes prioritization of the feature for the market, impact to future designs, and overall
development effort.

[ s ]
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Key Recommendations for Health Care Practitioners

(Usability Evaluations)

Define the usability testing team

O End-users need to be a part of the testing team along with clinical informatics specialists. Analysts can
help to identify special situations during testing. All user types that will interact with the system

should be considered in the usability evaluation.

0 Users involved in defining clinical information requirements should test the product to verify the
requirements and assure that it meets their needs.

0 Request usability evaluation data from your vendor for commercially available products.
Project planning
O Include usability evaluation requirements in the contract with your product vendor.

O Include usability evaluations throughout your project plan at defined intervals as the product is being
built and implemented.

Comprehensive testing
0 Count the number of “clicks” and scrolling needed to complete common processes.

O Include typical scenarios to test patient safety functions. For example, include scenarios that validate
clinical decision support tools are working within the appropriate workflow.

O Include printing capabilities as part of the usability evaluation. Look for how easy it is for the user to
print, easy to read, and the workflow process to print.

0 Plan on extensive testing after the system build is “frozen” before going live to make sure one “fix”
didn’t break something else.

0 Ongoing testing can provide an ideal way to improve the system, the staff education, and report
system issues. It can be incorporated as a continuous product improvement process.



Human Factors

The study of Human Factors (HF) is derived from
multiple disciplines including engineering,
psychology, information science, and aviation.
Experts emphasize the need to understand
human capabilities and limitations as people
perform work, the design of tools such as
medical devices that fit users’ and work
processes that enable safer, more efficient ways
of performing work.

Significance

Human factors helps us understand human
behavior and complex decision making,
performance in high stress jobs, capabilities and
limitations of the human body, resource
utilization in high workload areas, and human
error in the system. If human factors are taken
into account, a tighter fit between people and
system processes can be achieved resulting in
improved decision-making capability, less stress
on the job, enhanced performance including
error-prevention, enhanced human capability
and fewer barriers to get work done, improved
use of staff and safer systems.

Key Considerations

The purpose of the human factors discipline is to
promote the discovery and exchange of
knowledge concerning the characteristics of
human beings that are applicable to the design
of systems and devices of all kinds (Bashshur &
Lathan, 1999). HF impact various aspects of how
users (nurses) interact with IT. First, HF focuses
on the interrelationships between humans, the
tools they use, and the environments in which
they live and work (Weinger et al., 1998;
Schneider, 2002; Staggers, 2003). Second, HF
applies behavioral principles to the design,
development, testing, and operation of
equipment and systems (Meister, 1989). A
subspecialty of HF, Human Factors Engineering
(HFE), studies human behavior, human
performance, human capabilities and limitations,
human utilization, and human safety and health
(Creedon et al., 1998; Foley et al., 2001;
Schneider, 2002). Other terms that are often
used interchangeably or considered closely

related are ergonomics, usability engineering,
and user-centered design (Stahlhut et al., 1997).

For the purpose of this report, we use the term
"usability" broadly to mean the HF framework to
evaluate how clinical users can influence the
development of usable, safe, and effective IT
systems. Usability addresses specific issues of
human performance during computer
interactions within a particular context. Usability
goals may be expressed in terms of overall
effectiveness, efficiency, and satisfaction
concerning users' interactions with information
systems.

Staggers (2003) describes three axioms of

usability:

a) An early emphasis on users in the design,
development, and purchase of systems;

b) Iterative design; and

¢) Empirical usability measures or observations
of users and information systems.

These axioms can be used as guidelines to

incorporate the HF framework into your clinical

setting. It is equally important to consider the

types of errors that common in human factors

research (see Figure 4).

[ v ]

Three Types of Human Erro

Technical errors in which the action taken is ho
action intended, arise from deficiencies of technica
skill or from poor human factors design in the
equipment or apparatus involved.

Judgmental errors in which action represents a bad
decision, arise from lapses in training or poorly
developed decision making skills.

Monitoring and vigilance failures in which the
ssence is a failure to recognize or act upon visible

requiring a response.

al., 1984)

Figure 4 - Three Types of Human Errors
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As an example, consider the use of color within an
application. Product designers must be careful with Key Recommendations for

Practitioners (Human Factors)

the use of color because of color blindness and object
based proximity as demonstrated with the Stroop
test. The Stroop test shows that if there are multiple
dimensions belonging to an object, and one of these
dimensions is irrelevant, there will be a disruption in
performance. It shows that reaction time is
lengthened if the wrong word for color (blue) is
printed on a red card. Another example is a playing
card (e.g., Ace of Spades) that is red instead of black.
This confuses the user as there is a mismatch
between the object and the typical color. Thisis an
example of a technical error. For this reason, it is
important that colors with symbolic meanings are
used consistently with their meaning. For example
red means stop or danger, amber is warning, and
green means go or safety.

Educate yourself and peers on human
factors and usability principles; bring
voice to addressing these principles in
appropriate venues.

Insist that your informatics team include
a clinical informaticist or other team
member with knowledge about human
factors and usability principles.

Devise methods to involve end-users in
product design and implementation such
as focus groups or observations to

Color that stands out can be processed quickly by the promote usable products and decrease

user for decision making. Text in red might indicate resistance.

to the user that the information is very important and

a decision needs to be made. The same warning in Learn about ergonomics principles

light text or poorly placed might be unnoticed by the including how to position computers on
user, and they might fail to follow through on an wheels/walls or PC monitors to promote
important action. This is an example of a monitoring good posture.

and vigilance failure.
Consider the workspace requirements

The closer the clinicians are to the development for humans to complete their work.
process, the more likely that that the software will

meet user’s needs. Development time is lost if non- Advocate for “single sign on” to limit the
clinicians must spend time getting answers to clinical number of password/usernames one
guestions. Keep in mind that computer designers and needs to remember per user/system.
clinicians speak different languages, are socialized in

different roles, work in different environments, and Evaluate device attributes such as

have different motivators. A diverse team of clinicians battery life, use on all shifts (dimmer
and technicians can leverage the expertise of all to displays at night), display size, and
improve the product design. This rich set of sources purchase a variety of devices for best fit
help to provide the diversity of domain knowledge to tasks.

needed for usable products.
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Key Recommendations for Vendors (Human Factors)

Adopt established usability standards

O

O

Use International Standards Organization guidelines for usability (1ISO 9241-11).

Consider disabled and older users. Design to Section 503 of the Rehabilitation Act of 1973. Always
have an option to enlarge text size for easier viewing by individuals.

Consider physical and sensory capacities such as vision, hearing, and manual dexterity of the user
population. Consider how design factors can impact human performance such as the differences in
the sounds of different alarms, requirements for reaching controls and legibility of the displays.

If appropriate, provide some flexibility with user design of screen configurations. For example, a user
definable home page that would allow the user to determine what order to enter assessment or other
data so that user preferred workflow could be facilitated.

Create a “documentation preview” mode that allows the clinician to see a narrative version of their
point and-click documentation. Consider the limitations of human capability that needs to be taken
into consideration when designing interfaces.

Environmental concerns

O

Each different device should to be tested to ensure that the application looks and functions properly
(see Usability Testing section of this report). The devices should be tested in a clinical setting and
additional adjustments may need to be made.

Visit the facility site to observe workflow. Focus the design on the user's desired workflow.

Usability of specific software is only one factor that affects the overall usability of a solution used by
clinicians in a particular healthcare agency. Other factors include hardware, training, system set-up,
interoperability, clinical decision-support tools, and usability of other software products in the
solution.

Team diversity

O

The product development team, from conceptualization to delivering the product, should be a cross
functional team with varied backgrounds and expertise. They should include software engineers,
usability experts, analysts, documentation experts, education experts, quality experts, domain
experts, and others clinicians are domain experts for clinical software applications.

Computer designers and clinicians speak different languages, are socialized in different roles, work in
different environments, and have different motivators. Team members may be employees,
consultants, product reviewers, members of focus groups, members of test teams, or clinicians
working at clinical trial sites. This rich set of sources help to provide the diversity of domain
knowledge needed for usable products.



Case Studies

Numerous case studies were collected from the
TIGER Usability and Clinical Application Design
Collaborative Team. The team asked for
examples of both effective usability and clinical
application design and implementation, as well
as examples where lessons were learned and
improvements could be made to the process.
This section will highlight some of the attributes
of successful clinical applications as well as
factors to consider that can challenge the
success and use of clinical applications.

Successful clinical applications shared these
factors:

e User and key stakeholder involvement began
early in the project with system
requirements development and system
selection.

e Clinicians worked with developers to create
definitions, wording and graphics that
represented work flow process.

e Vendors took the time to understand the
workflow and processes of the end users,
including how they see or “view” the
information.

Unfortunately, the first case study

(see box on right) did not follow these
guidelines. Many of the recommendations
provided in the "Recommendations for
Healthcare Providers" throughout this report can
help organizations avoid some of these common
pitfalls. In contrast, the second case study
demonstrates a different outcome when many
of these recommendations were followed.

Case Study 1: A Challenging Design

A hospice facility wanted to improve efficiencies
and enhance reporting.

Selection process:

e The system selection was made by high level
management, not clinical users.

Usability Challenges:

e The clinical information system was designed
for a different user population. In this case, the
system was designed for the home health
population versus hospice. System and screen
content did not meet clinical needs.

e Interdisciplinary reports were up to 52 pages
per patient, too unwieldy to read.

e Clinicians could not pull up information from
previous visits, and had to re-enter data.

o Deceased patients could not be removed from
lists (and remember...this was a hospice
setting!)

e The organization had to purchase additional
software to customize documentation to meet
basic needs.

Outcomes:

e The organization ended up having to
purchase/change clinical applications.

e The administration plans to select the new
application (not yet a lesson learned!)




Case Studies

Case Study 2: Best Practice Exemplar

Three separate acute care hospitals in a
healthcare system in the southern United
States wanted a new clinical system after
having used various systems in the past.

Selection Process:

e A Clear Vision: The new system had to
support all disciplines, CPOE,
evidence-based practice and clinical
decision support at the point of care.

e Aninterdisciplinary team and
leadership evaluated each system.

e Selected a “pre-configured” system
that supported evidence-based and
interdisciplinary practice

e Linked to large healthcare consortium
for practice and content needs

Usability Wins:

e Multiple users analyzed the system:
Bedside clinicians, ancillary
departments; quality risk, legal and
management.

e Users identified additional content
needs. These were developed and
tested before implementation.

e The system was tested/validated for
usability, design and content needs.

e Developed a system to respond
rapidly to end-users .

Outcomes:

e Standardized practice in 3 different
acute care hospitals in 15 months.

e Showed significant improvement in
core measures and nurse-sensitive
outcomes.

A key factor for end-user acceptance is
integration with existing systems. This affects:
a) User acceptance and system adoption;

b) Accuracy (fewer transcription errors, avoids
duplicate documentation);

c) Patient safety due to synchronized, accurate
information; and

d) Timeliness of information collection,
reporting and use.

CONCLUSIONS

Nurses and their interdisciplinary colleagues
need innovative technology to simplify their
work and provide them clinical guidance for the
safety of their patients. This kind of innovative
technology includes usability and clinical
application design principles.

Usability is the fit between system users, their
work and environments. Imperatives include
engaging the users early and often in the clinical
systems lifecycle; understanding users, their
tasks and their environments, conducting
usability testing and redesigning before
implementation. These steps better assure
smooth implementations and user adoption of
complex clinical systems. Clinical application
design meets systems-thinking requirements
that are critical to the complex health care
environments. Contemporary designs include
evidence-based practice, interdisciplinary
collaboration and knowledge-discovery.

Good usability and clinical application design is
no longer a choice but a mandate to support
safe, effective decision-making. ALL nurses
including practitioners, researchers, educators,
and leaders should become aware of these
principles and give voice to them at every venue
where it impacts end-users and patient care.
Nursing informatics specialist can help educate
nurses about usability. Together nurses and
nursing informatics specialists can assure
excellent clinical application design to meet
point-of-care practice needs for the 21* century.

L 21



References

Bashshur, R. L. & Lathan, C. E. (1999). Human
factors and telemedicine. Telemedicine Journal,
5, 127-128.

Belmont, C., Wesorick B., Jesse, H., Troseth, M.,
and Brown, D. (2003). Clinical documentation.
Health Care Technology (Volume 1);
Montgomery Research, Inc.

Cooper, J. B., Newbower, R. S., & Kitz, R. J.
(1984). An analysis of major errors and
equipment failures in anesthesia management:
considerations for prevention and detection 258.
Anesthesiology., 60, 34-42.

Creedon, M. A., Malone, T. B., Dutra, L. A, &
Perse, R. M. (1998). Human factors engineering
approach to gerontechnology: Development of
an electronic medication compliance device. InJ
Graafmans, V Taipale, & N Charness (Eds.),
Gerontechnology, A Sustainable Investment in
the Future ( Amsterdam: 10S Press.

Foley, M. E., Keepnews, D., & Worthington, K.
(2001). Identifying and using tools for reducing
risks to patients and health care workers: a
nursing perspective. Joint Commission Journal on
Quality Improvement., 27, 494-499.

Institute of Medicine (2001). Crossing the
Quality Chasm: A New Health System for the 21°*
Century. National Academy Press, Washington,
D.C.

Institute of Medicine (2008). Knowing What
Works in Healthcare: A Roadmap for the Nation.
National Academy Press, Washington, D.C.

ISO (2006). International Standards Organization,
standard # 9241-11. Available online at
UsabilityNet
http://www.usabilitynet.org/about.htm.
Accessed October 9, 2008.

Leape L.L., Berwick, D. M., & Bates, D. W. (2002).
What practices will most improve patient safety?
Evidenced based medicine meets patient safety.

Journal of the American Medical Association,
288, 501-507.

Leveson, N. G. (1986). Software safety: Why,
What, and How. Computing Surveys, 18, 125-
163.

Meister, D. (1989). Conceptual Aspects of Human
Factors. Baltimore: The Johns Hopkins University
Press.

Miller, G. (1956). The magical number seven,
plus or minus two: Some limits on our apacity
for processing information. The Psychological
Review (63), 31-97.

Myers, B., Hollan, J., & Cruz, I. (1996). Strategic
directions in human-computer interaction. ACM
Computing Surveys, 28, 794-809.

Nemeth, C. P. (2004). Human Factors Methods
for Design: Making Systems Human Centered.
Boca Raton: CRC Press.

Potter, P., Boxerman, S., Wolf, L., Marshall, J.,
Grayson, D., Sledge, J. et al. (2004). Mapping the
nursing process: a new approach for
understanding the work of nursing. Journal of
Nursing Administration., 34, 101-109.

Rubin J. Handbook of usability testing: How to
plan, design, and conduct effective tests. NY:
John Wiley & Sons, Inc; 1994.

Sackett, D., Strauss, D., Richardson, W.,
Rosenberg, W., and Haynes, R. (2000).
Evidence-based medicine: How to practice and
teach EBM. Churchill Livingstone, London.

Schneider, P. J. (2002). Applying human factors
in improving medication-use safety

113. American Journal of Health-System
Pharmacy., 59, 1155-1159.

Staggers, N. (2003). Human factors: imperative
concepts for information systems in critical care.
[Review] [24 refs]. AACN Clinical Issues., 14, 310-
319.

[ = ]


http://www.usabilitynet.org/about.htm

References

Staggers, N. & Kobus, D. (2000). Comparing
response time, errors, and satisfaction between
text-based and graphical user interfaces during
nursing order tasks 135. Journal of the American
Medical Informatics Association., 7, 164-176.

Stahlhut, R. W., Gosbee, J. W., & Gardner-
Bonneau, D. J. (1997). A human centered
approach to medical informatics for medical
students, residents, and practicing clinicians.
Academic Medicine, 72, 881-887.

Traub, P. (1996). Optimising human factors
integration in system design. Engineering
Management Journal, April, 93-98.

UsabilityNet, 2006. What is usability?
http://www.usabilitynet.org/home.htm.
Accessed September 9, 2008.

Vicente, K. (2004). The Human Factor. New York:
Routledge.

Wears, R. L. & Perry, S. J. (2002). Human factors
and ergonomics in the emergency department.
Annals of Emergency Medicine, 40, 206-212.

Weinger, M., Pantiskas, C., Wiklund, M. E., &
Carstensen, P. (1998). Incorporating human
factors into the design of medical devices.
Journal of the American Medical Association.,
280, 1484.

Wickens, C. D., Lee, J. D., Liu, Y., & Gordon-
Becker, S. E. (2004). An Introduction to Human
Factors Engineering. (2nd ed.) Upper Saddle
River, NJ: Pearson: Prentice Hall.


http://www.usabilitynet.org/home.htm

Acknowledgements

The TIGER Initiative would like to acknowledge
and extend its thanks to the hundreds of
volunteers and nursing professional
organizations who lent their leadership,
expertise, and support to the development of
the TIGER Initiative Collaborative Reports.

The TIGER Usability and Clinical Application
Development Collaborative was led by two co-
chairs:

CO-CHAIRS

Nancy Staggers, PhD, RN, FAAN
Professor, Informatics

College of Nursing

University of Utah

Michelle Troseth, MSN, RN, DPNAP
Executive VP & Chief Professional Practice
Officer

CPM Resource Center
Elsevier/Mosby/MC Strategies

Their efforts were supported by the TIGER
Executive Program Director.

PROGRAM DIRECTOR

Donna Dulong, BSN
TIGER Initiative

Special thanks are also in order to the work
group leaders, who provided significant
leadership and contributions to the various sub-
components of this report:

WORKGROUP CHAIRS

Gregory L. Alexander, PhD, RN
Sinclair School of Nursing
University of Missouri

Cheryl Parker, MSN, PhD, RN
Senior Clinical Informatics Specialist
Motion Computing

Patti Rogers, MBA, RN, BC
Director, Patient Care Services
Texas Children’s Hospital

Kathleen Smith, MScEd, RN-BC, FHMIMS
Informatics Consulting and Continuing
Education, LLC

Denise Tyler, RN-BC, MSN, MBA
Clinical Specialist, Information Systems
Kaweah Delta Health Care District

CONTRIBUTING MEMBERS

Many nurses participated in this effort. We
celebrate and are grateful for each nurse’s
contribution. The individuals below provided
significant contributions:

Nicole Barker; Ryan Bramhall; Jane Brokel;

Page Cedarholm; Pamela Charney; Carol Chau;
Marta DePaul; Shari Falan; Christine Gamlen;
Maria Henrickson; Constance Johnson; Brenda
Kulhanek; Angela Lewis; Lory Maddox; Stacey
Maloney; Sandra McPherson; Gretchen Moyer;
Tim O’Conner; Carol Petersen; Luziminda
Ronquillo; Stephanie Rogers; Troy
Seagondollar; Lee Stabler; Marisa Wilson; Debra
Wolf; and Shirley Woodhead.

In addition, many other individuals participated
in this effort, attending conference calls and
providing input and direction.



Acknowledgements

COLLABORATIVE PARTICIPANTS

We would also like to thank and acknowledge all
of the participants of the TIGER Usability
Collaborative team. The richness of their
expertise and contributions not only facilitated
the development of this report but their
willingness to share their experiences with
others will add to further development related
to usability and clinical application development.

Marie Adeniyi, Vocera; Mirela Albertsen,
Cardinal Health; Gregory Alexander, University of
Missouri Columbia; Christel Anderson, HIMSS;
Donna Bailey, UNC; Nicole Barker, HCA; Janey
Barnes, User View; Susan Boedefeld, Good
Samaritan Hospital; Ken Bowman, Lancaster
General; Victoria Bradley, Eclipsys; Ryan
Bramhall, Stormont Vail HealthCare; Jane Brokel,
University of lowa; Barb Bungard, Akron
Childrens Hospital; Kim Burrow; Providence
Washington Regional Services; Barry Cannon,
CHCC; Page Cedarholm, Vocollect; Pam Charney,
University of Washington; Carol Chau, Finger
Lakes Health; Susan Conaty-Buck, James
Madison University; Maggie Cox; Deborah
Cremin, Littleton Regional Hospital; Rosa Cunha,
Hospice; Marta DePaul, Vocollect Healthcare
Systems; Penny Dodson, Arkansas Childrens
Hospital; Jacqueline Drexler, St. Vincent-Indiana
Neuroscience Institute; Melanie Duffy, Pinnacle
Health; Donna Dulong, TIGER; Peggy Esch,
Citizens Memorial; Sharie Falan, Western
Michigan University; Nancy Fahey, Cerner;
Valerie Fong, Kaiser Permanente; Margaret
Gadaire, Altru Hospital; Christine Gamlen,
Vocera; Connie Ganz, Bryan LGH; Kandis Gillis, St.
Louis Children's Hospital; Donna Gloe, Cheryl
Hager, Advocate Christ Medical Center; Maria
Hendrickson, Philips; Sylvia Suszka Hildebrandt,
Group Health Cooperative; Patricia Hinton

Walker, USUHS; Melita Howell, Texas Children's
Hospital; Kathleen Hunter, K&D Hunter
Associates; Constance Johnson, Duke University;
Kristena Jones, St. David's Medical Center; Dina
Krenzischek, ASPAN; Brenda Kulhanek, Phoenix
Children's Hospital; Angela Lewis, Condell
Medical Center; Lory Maddox, Intermountain
Healthcare; Stacey Maloney, Aurora Medical
Center Oshkosh; Pamela Manselle, Carle
Foundation Hospital; Sherri Martin; Iredell
Memorial Hospital; Teresa McCasky, McKesson;
Marianne McConnell, UPMC; Lois McMahon,
Sanford Health; Jane McNeive, Stormont Vail
HealthCare; Sandy McPherson, Lawrence
Memorial Hospital; Bonna Miller, New Hanover
Regional Medical Center; Vicki Morgan-Cramer,
CHS Buffalo; Liz Morris, Kettering Medical
Center; Gretchen Moyer, Main Line Health;
Susan Newbold, Vanderbilt; Tim O'Connor;
Tonya Pagel, Texas Children's Hospital; Cheryl D.
Parker, Motion Computing; Carol Petersen,
AORN; Louis Pilla, Elsevier; Ann Poker, IHS;
Patricia Purfield, GE Centricity Neonatal; Wanda
Rodriguez, ASPAN; Patti Rogers, Texas Children's
Hospital; Stephanie Rogers; Cerner; Luzviminda
Ronquillo, Raritan Bay Medical Center; Kathleen
Smith; Lee Stabler, Health First; Nancy Staggers,
University of Utah; Brian Stever, PHI; Cynthia
Struk, INFO; Beth Tomasek, Perot Systems;
Michelle Troseth, CPM Resource Center/Elsevier;
Denise Tyler, Kaweah Delta/ANIA; Judy
Underwood, HCA; Susan Vaughn, Bloomington
Hospital; Deb Waddell, UPMC; Janis Watts,
Clarian North Medical Center; Vickie Wickham,
Mercy Medical Center; Marisa Wilson, University
of Maryland School of Nursing; Debra Wolf,
Vocollect; Shirley Woodhead, Hamilton Medical
Center; Mary Zeringue, Cardinal Health; and
Kevin Zimmerman, Kaiser Permanente.

L 25 |



For additional information, please contact:

Nancy Staggers, PhD, RN, FAAN
Professor, Informatics

College of Nursing

University of Utah
nancy.staggers@hsc.utah.edu

Michelle Troseth, MSN, RN, DPNAP

Executive VP & Chief Professional Practice Officer
CPM Resource Center

Elsevier/Mosby/MC Strategies
michelletroseth@cpmrc.com
m.troseth@elsevier.com

Donna Dulong, BSN, RN
TIGER Initiative
donna@tigersummit.com

For more TIGER Collaborative reports, or to sign up to
participate in the TIGER Initiative, please visit the TIGER

website at www.tigersummit.com



mailto:m.troseth@elsevier.com
mailto:donna@tigersummit.com
http://www.tigersummit.com/

