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FOREWORD

For decades, leaders in health care administration have looked to the published
literature to inform health care processes and operations, and ultimately impact
patient safety outcomes. Donabedian’s model of Structure-Process-Outcome, as
an initial lens through which safety issues have been explored, notes that struc-
ture drives process; however, much of health management empirical research
has focused on the process and outcomes and then attempted to reverse engineer
the structure that may reasonably support process and outcome success. Other
models, such as the System Engineering Initiative for Patient Safety model
(SEIPS), sought to offer a framework for understanding the structures, pro-
cesses, and outcomes in health care and their relationships. This volume uses the
lens of Donabedian and the SEIPS model to explore the link between the struc-
ture of the health care environment and patient safety outcomes. Particularly,
the following chapters present techniques to leverage design thinking to improve
patient and provider well-being, the impact of environments on vulnerable
populations, and ultimately the overall impact we can have on patient experi-
ence when looked at from the systems’ perspective.

I have always believed that the environments within which we provide care
influence the outcomes. In my role as a health care administrator, I continue to
engage in quality improvement projects to adjust the structure and context of
health care and measure the impact of these changes. There are many parts and
pieces to health care environments, and as such, the term “environment” and
the impression of the impact therein means many different things to different
stakeholders. The patient is often not selective of the environment, but rather
seeks out the closest the clinic, hospital, or emergency room during a health care
crisis at his or her most vulnerable moment. Therefore, the patient can do little
to influence the health care environment but is completely dependent on those
who design the health care system. Almost 20 years after the seminal publication
of the Institute of Medicine report “To Err Is Human: Building a Safer Health
System,” much has changed, but much has stayed the same relative to patient
safety.

There have been many interventions by hospitals and providers to improve
the processes of health care delivery to improve outcomes, but less systems-
based thinking has been adopted. Kobler et al. outline systems-based improve-
ments that target hospital design. They explore the practicality of hospital design
that affects not only efficiency and effective workflow and operations, but ulti-
mately patient safety improvements. Ray et al. additionally explore environmen-
tal change through the introduction of the flexible process model, PROcess for
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the Design of User Centered Environments (PRODUCE), which is designed to
guide system change. This model was informed and ultimately refined by a series
of real-world renovations, relocations, and new builds in a large multihospital
health care system. The principles that are succinctly explored in this article are
user-centered design, human factors, and in-situ simulation that engages users in
the planning, testing, and implementation of physical environment change. This
work is an important step toward building a body of literature around the prac-
tical process of hospital-based design to improve health care quality.

Limaye et al. subsequently introduce the very real concepts of using a systems
modeling approach to reduce the risk of health care-associated infections (HAIs)
and in particular focus on the vulnerable population of pediatric intensive care
patients. Using a unique approach, they address HAIs in pediatric intensive care
by studying several infections rather than a single type, projecting the effects of
interventions onto the general patient population, and lastly focusing on both
medical and behavioral interventions and comparative effectiveness. The meth-
odology explored is inclusive of simulation, risk analysis, and various statistical
techniques. Some of these methods will be familiar to the reader, but the unique-
ness of combining these methods in this patient population will be appreciated.
Hebert et al. similarly focus on the impact of environments on HAIs but also
introduce the very real yet understudied concept of what I would refer to as
“hospital geography.” In this article, the potential role of geographic informa-
tion systems (GIS) for infection control in hospitals is introduced and explored
in superb detail. The authors outline the relative challenges of implementation
of this rarely used tool including the domains of technology, organization, and
adaptation. Notwithstanding its difficulties, GIS has tremendous potential in
hospital settings where immunocompromised and vulnerable patients could be
well served by this innovation.

Furthering the theme of leveraging environmental design and systems think-
ing to safeguard vulnerable populations, Papautsky et al. describe the use of
human factor approaches to develop and conduct an evaluation of the design of
a neonatal intensive care unit. Unique to this approach is the multiple stake-
holder engagement early in the development phase by engaging in complex cog-
nitive and collaborative work. In business, this is called incorporating the voice
of the customer. In medicine, we often forget the voice of the patient and the
providers, and as such, this work by Papautsky et al. is particularly poignant.
The applicability of this approach in more generalizable settings is additionally
explored relative to the work of Buttigieg et al. whereby such interprofessional
approaches are taken to understand the impact of environments in an obstetrical
setting relative to provider burnout. Often referred to as the forgotten quality
metric, burnout among care teams has broad-ranging implications for patient
outcomes. Relationships between perceived patient-safe and patient-friendly
environments and unsafe performance relative to burnout are measurable; work
environments that were created to ensure safe practices are conducive to pre-
venting burnout among employees.

McGrath et al. expand the concept of systems-based thinking and design rel-
ative to the broader patient population that is outside the uniquely identifiable
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vulnerable populations we might normally study. Failure to rescue remains a
patient safety issue that health care institutions of all sorts and sizes continue to
deal with and many resources are used in an attempt to address. McGrath et al.
use many system-oriented design and implementation activities to establish
design objectives; model clinical processes, workflows, and information systems
to have accurate risk assessment tools; and ultimately reduce failure to rescue
events in real-world hospital settings. Much of what we know of failure to rescue
and ways to assess and warn providers of impending clinical changes comes
from clinical monitoring. Horwood et al. take risk assessment deeper into the
realm of clinical alarms to explore who actually needs to be monitored in hospi-
tal settings while still maintaining the highest patient safety practices. Horwood
et al. conduct an in-depth, three-year follow-up from the clinical introduction of
standardized guidelines for continuous cardiac monitoring (CCM) across a med-
ical center relative to not only mortality, but also efficiency metrics inclusive of
the length of stay. Educational needs for sustainability of such system-wide
changes are additionally explored within this longitudinal study. In essence, sus-
tainability in environment and system-based design is fundamental to long-term
success and must not be minimized.

While many of our system-based studies relative to patient safety have
focused on clinical care units, oftentimes for vulnerable patient populations,
there are many processes and non-clinical areas that greatly impact patient
safety and quality outcomes. Sterile processing of instruments and the prepara-
tion of case carts is a fundamental activity in all health care settings.
Furthermore, it is reasonable to conclude that ultimate patient outcomes are
completely dependent and even vulnerable to these enabling activities. Albert
et al. study sterile processing departments and their embedded processes relative
to work systems analysis to provide a framework for interventions and improve-
ments. Human factors elements, operational efficiencies, and environmental
changes are explored in this uniquely influential non-patient facing entity.

Much of what we do relative to patient care is reactive. In order to truly
influence and sustain system-level change, continuous learning and improvement
must become cultural norms. This is an important concept, and one that must
be embraced to benefit from this volume’s systems-based approach to solutions.
Quatman-Yates et al. explore, through an ethnographic report, the cultural ele-
ments that must be addressed to cultivate a sustainable culture of continuous
improvement. Culture, interestingly enough, is truly three-dimensional and can
pivot along the individual, social, and structural axes in complex health care set-
tings. Furthermore, the fourth dimension of continuous improvement has to
intersect with systems engineering approaches to both analyze and redesign a
reliable system. McGrath et al. leverage the cultural, institutional-level, and reli-
able design features that are needed in complex care delivery systems. The
approach needs to be practical and effective as well as inclusive of truly system-
based thinking to effectively address the current shortcomings of our health care
design strategies.

The ultimate goal of this volume is to demonstrate the role that systems
thinking can play in the design of environments and processes within health care
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to improve safety. The patients, families, and providers are at the very core of
what we do in health care and must continue to be our True North. Ultimately,
why do we focus so intently on health care quality improvement? Firstly, it is
the right thing to do. Secondly, we have the capacity and knowledge to improve
the environment of care. Lastly, if we were the patient, we would want it. And
so, as Hefner at al. so nicely summarize and conclude, it is all about optimizing
the patient experience; this is why we take the time to define, measure, analyze,
prove, and sustain. We can always do better, and do better we must.

Susan D. Moffatt-Bruce, MD, PhD, MBA, FRCSC
Department of Surgery and University Hospital Executive Director,

The Ohio State University Wexner Medical Center, USA
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