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Preface

Patient safety is one of the most important topics in health care literature
today. It also represents a rapidly developing research area for both nurse scientists
and other health care researchers, and, based on the problems addressed, it is
necessarily interdisciplinary in nature. In this 24th volume of the Annual Review
of Nursing Research, the editors and contributors examine research on key aspects
of patient safety.

In Chapter 1, the volume editors, Patricia W. Stone and Patricia Hinton
Walker, and two co-authors, Gaya Carlton and Lela Holden, present the concep-
tual organization for the volume, including attention to the context of patient
safety research and the terminology found in the literature. Included in this in-
troductory chapter is discussion of the work of the Institute of Medicine (IOM)
and the shaping of the patient safety research agenda by the Agency for Health-
care Research and Quality (AHRQ).

The patient safety content of this volume is organized into five sections.
Part I is the introduction that gives a brief history of the patient safety movement
and discusses Reason’s theory of human error. Part II, Patient Safety Indicators,
includes three chapters, each highlighting a different nursing-sensitive patient
safety indicator. Gaya Carlton and Mary A. Blegen address medication errors in
Chapter 2, Leanne M. Currie reviews fall and injury prevention research in Chap-
ter 3, and Ann Marie B. Peterson and Patricia Hinton Walker present the review
of hospital-acquired infections in Chapter 4. In each of these chapters, authors
briefly address the historic research on the particular topic while focusing the
majority of their work on recent research.

Part III of this volume focuses on setting-specific patient safety research
(e.g., hospitals, home health, and long-term care). In Chapter 5, Mary A. Blegen
presents a discussion of the research related to patient safety in acute care units
in hospitals, including important issues of staffing and educational preparation of
providers. In Chapter 6, Linda J. Wanzer and Rodney W. Hicks focus their review
on the peri-operative environment, including same-day surgery, the pre-operative
holding area, the operating room (including anesthesia), and postanesthesia care
units. In Chapter 7, Karen Dorman Marek and Carol Dean Baker highlight the
patient safety research related to home visit programs for the elderly, including

ix



x Preface

attention to patient satisfaction and quality of life. Chapter 8, authored by Jill
Scott-Cawiezell and Amy Vogelsmeier, addresses the research related to patient
safety in nursing homes; this chapter includes attention to issues of organizational
teamwork, communication, and leadership.

Part IV includes chapters related to emerging issues in patient safety. Chap-
ter 9, Informatics for Patient Safety, is authored by Suzanne Bakken; Sean P.
Clarke looks at organizational climate and culture factors in Chapter 10. In Chap-
ter 11, Elizabeth Merwin and Deirdre Thornlow address methodologies used in
nursing research to improve patient safety, including survey research, secondary
data analysis, observation, measurement, provider-focused research, and qualita-
tive methods.

Part V of this volume includes a chapter on international nursing research.
In Chapter 12, Geraldine McCarthy, Josephine Hegarty, and Dawn O’Sullivan
provide an historical analysis of nursing research in Ireland. Included in this anal-
ysis are studies on clinical practice, nursing management, professional issues, and
nursing education.

As in previous volumes, we are indebted to a number of contributors who
have made this work possible. First, we thank the Advisory Board, who first sug-
gested this topic for a volume more than 5 years ago; we are pleased that it has
come to fruition. Second, we thank the volume editors and chapter authors in this
volume for contributing their expertise to the disciplinary and interdisciplinary
literature on patient safety. And finally, our deepest thanks go to our readers for
nearly a quarter-century of continued support for the Annual Review of Nursing
Research series.

Joyce J. Fitzpatrick, PhD, RN, FAAN
Series Editor
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Chapter 1
The Intersection of Patient
Safety and Nursing
Research

Patricia Hinton Walker, Gaya Carlton, Lela Holden, and
Patricia W. Stone

ABSTRACT

The individual and collective discussions of the patient safety issue in the United States
have mounted from a low roar to a deafening din in the past 10 years. In this chapter
the authors (1) discuss the context of patient safety over the past decade and the federal
response to the problem, (2) briefly present Reason’s theory of human error, which
frames much of the safety research, and (3) provide a glossary of terms.

Keywords: patient safety, nursing

The individual and collective discussions of the patient safety issue in the United
States have mounted from a low roar to a deafening din in the past 10 years
(Cullen, Bates, & Leape, 2000; Leape, 2005; Leape, 1994). This is fortunate
because this complex issue, with its many facets, has considerable human and
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4 ANNUAL REVIEW OF NURSING RESEARCH

financial costs and, as such, can no longer be ignored. In this chapter the au-
thors (1) discuss the context of patient safety over the past 10 years and the
federal response to the problem, (2) briefly present Reason’s theory of human
error, which frames much of the safety research, and (3) provide a glossary of
terms.

Federal organizations, including the Institute of Medicine (IOM) and the
Agency for Healthcare Research and Quality (AHRQ) (Hickman, Severance,
& Feldstein, 2003; Classen, Pestotnik, Evans, Lloyd, & Burke, 1997) as well as
the Veterans’ Administration and the Department of Defense (2006), are heav-
ily invested in articulating the range of patient safety concerns and identifying
solutions. The publications produced in recent years by the IOM in particular
formulate a powerful framework from which to investigate patient safety in gen-
eral and its more precise components (Institute of Medicine, 1996; Institute of
Medicine, 2000; Institute of Medicine, 2001; Institute of Medicine, 2004).

The major work that captured the scope of errors and their effect on patients
in the United States was the IOM’s book To Err Is Human (2001), which included
reference to the landmark research known as the Harvard Medical Practice Study.
This research was the first of its kind to highlight population estimates of adverse
events, both unavoidable as well as due to negligence. Researchers conducted a
retrospective, random review of 30,121 records from 51 randomly selected acute
care, nonpsychiatric hospitals in New York State in 1984. An adverse event was
defined as an unintended injury that was caused by medical management and that
resulted in measurable disability. The findings were staggering; Adverse events
occurred in 3.7% of the hospitalizations, with 1.7% (13,451) resulting in death
within New York hospitals in 1984. In addition, 27.6% of the adverse events
were evaluated as due to negligence (Brennan & Leape, 1991). These results have
been reported extensively in health care literature ever since. However, the actual
numbers of deaths related to patient safety errors has been disputed and there
are resulting calls for better information systems to help understand the problem
more fully (Kopec, Levy, Kabir, Reinharth, & Shagas, 2005). The extrapolation of
these results to the more than 33 million admissions in U.S. hospitals implies that
tens of thousands die annually from medical errors, which makes it the eighth-
leading cause of death, surpassing cancer or motor vehicle accidents (Institute of
Medicine, 2000).

Drug-related adverse events were reported in the second part of the Har-
vard Medical Practice Study (Leape et al., 1991). The incidence of adverse
drug events (ADEs) accounted for 19% of the total adverse events, and 18% of
that number were considered related to negligence, defined as failure to meet
the standard of care reasonably expected of an average physician qualified to
take care of the patient. An ADE is defined as an injury resulting from med-
ical intervention involving a drug. In addition, in recent years, the annual
deaths associated with medication errors alone was estimated to be 7,391, which



The Intersection of Patient Safety and Nursing Research 5

represented a 2.57-fold increase from 1983 to 1993 (Phillips, Christenfeld, &
Glynn, 1998).

The IOM’s next major publication about patient safety, Crossing the Qual-
ity Chasm (Institute of Medicine, 2001), again compiled the research data and
offered suggestions for finding a way forward. This publication added intensity
and focus to the discussion on patient safety by recommending six aims for es-
tablishing 21st century health care: safety followed by effective, patient-centered,
timely, efficient, and equitable health care. The IOM also stressed that health care
should be “evidence-based . . . and systems-oriented” (p. 20). Part of this publica-
tion included a comprehensive literature review that captured significant research
on topics ranging from immunizations to preventable deaths. The section about
ADEs was exemplified by researchers who examined 4,031 adult admissions to
two tertiary care hospitals over a 6-month period in a prospective design that
compared intensive care units (ICUs) and non-ICUs selected from a stratified
random sample (Cullen et al., 1997). The rate of ADEs in ICUs was 19 events
per 1,000 patient days, twice as high as the 10 events per 1,000 days in the non-
ICUs. These data reinforced earlier research that sicker patients are more likely
to experience an ADE (Avorn, 1997).

A third IOM patient safety report directly examined the critical role of nurses
in relationship to patient safety (Institute of Medicine, 2004). Nursing actions,
such as ongoing assessment of patients’ health status, are directly related to bet-
ter outcomes (Mitchell & Shortell, 1997). Nursing vigilance also defends patients
against errors. A study of medication errors in two hospitals over a 6-month period
found that nurses were responsible for intercepting 86% of all medication errors
made by physicians, pharmacists, and others involved in providing medications
for patients before the error reached the patient (Leape et al., 1995). To this end,
the IOM concluded that defenses must be created in all organizational compo-
nents: (1) leadership and management, (2) the workforce, (3) work processes,
and (4) organizational culture. Further, there is indication that working condi-
tions that promote patient safety also will provide a safer work environment for
employees (DeJoy, Gershon, Murphy, & Wilson, 1996; McGee, 1999; Institute of
Medicine, 2000; Lin, Ahern, Gershon, & Grimes, 1998; DeJoy, Searcy, Murphy,
& Gershon, 2000). Because the health care workplace has been identified as a
high-risk environment, this is an important consideration, and efforts to improve
the health and safety of health care workers are needed (Gershon, 1985; Gershon,
Vlahov, Kelen, Conrad, & Murphy, 1995; Guastello, Gershon, & Murphy, 1999).
In particular, two types of occupational hazards are prevalent in health care work-
ers: musculoskeletal injuries and needlestick injuries (Centers for Disease Control
and Prevention, 2000; Stone, 2004).

These reports from the IOM and several significant large-scale descriptive
studies, in the early- to mid-1990s, captured the scope and the gravity of the
problem of safety. The literature from this period also captured and espoused a
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new way of thinking about errors using a systems framework of “no blame, no
shame” (Vicente, 2003). The consensus is now strong and passionately expressed
that a new paradigm is needed to reduce the tragic cost in human and financial
terms of preventable medical errors. Specifically, excessive emphasis on the indi-
vidual and much less emphasis on the systems components of health care is no
longer adequate as a framework for conceptualizing safety and error and especially
for finding solutions that work over the long term.

In 2001, the AHRQ was designated by Congress (along with other federal
agencies) to provide leadership in implementing the country’s research response
to the 1999 IOM report on medical errors. As a result of this charge by Congress,
AHRQ developed an agenda for patient safety research and has subsequently
awarded $50 million in grants, contracts, and other activities for the purpose of
reducing medical errors and improving patient safety. This appropriation repre-
sents the single largest investment made by the federal government in patient
safety (www.ahrq.gov/qual/pscongrpt/psinisum.htm).

Leaders at AHRQ also established a Center for Quality Improvement and
Safety that, as a result, has become the leader of patient safety education, dis-
semination of best practices, and development of standards and measures (Leape,
Berwick, & Bates, 2002; Leape & Berwick, 2005). This federal agency was charged
with the development of the research agenda and with $50 million in funding
made available by the 107th Congress as a response to the IOM report on pa-
tient safety, awarded 94 new grants and contracts and conducted other activities
to fund research as follows:

� Supporting demonstration projects to report medical errors data—24
projects at $24.7 million for
—studying different methods of collecting data on errors
—analyzing data already collected to identify factors that put patients at
risk for medical errors

� Using computers and information technology (IT) to prevent medical
errors
—22 projects at $5.3 million for development and testing of the

use of computers and IT to
—reduce medical errors
—improve patient safety
—improve quality of care

� Understanding the effect of working conditions on patient safety
—Eight projects at $3 million to examine how the following affect

health care and patient safety:
—staffing
—fatigue

www.ahrq.gov/qual/pscongrpt/psinisum.htm
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—stress
—sleep deprivation
—issues studied in aviation and manufacturing

� Developing innovative approaches to improving patient safety
—23 projects at $8 million to research and develop

—innovative approaches to improve patient safety
—geographically diverse locations across nationwide

� Disseminating research results
—Seven projects at $2.4 million to

—educate clinicians and others about the results of patient safety re-
search

—seek new approaches to improve provider education
—develop curricula, continuing education, and simulation models
—provide other provider training strategies

� Additional patient safety research initiatives
—Remaining $6.4 million for 10 other projects, including

—supporting meetings of state and local officials
—advance local patient safety initiative

In each of the succeeding fiscal years since the initial funding, AHRQ continued
to devote millions of dollars of its budget to patient safety research, although
since 2004 the majority of funds have been earmarked for IT implementation
and research.

REASON’S APPROACH FRAMES PATIENT
SAFETY RESEARCH

A cognitive psychologist has helped frame and articulate the new paradigm re-
lated to patient safety. James Reason added clarity by specifying the differences
between slips and lapses and those of mistakes (Reason, 1997; Reason, 1990). The
former constitute errors in execution, and the latter are errors in planning. The
basic premise of Reason’s approach is that humans are fallible and errors are to be
expected, even within the best organizations. Errors are viewed as consequences
rather than causes having their origins in “upstream”systemic factors rather than
in the perversity of human nature. Such systemic factors include recurrent error
traps in the workplace and organizational processes that allow error occurrence.
Countermeasures are based on the assumption that although human condition
cannot be changed, conditions under which humans work can. Central to the
system approach is the idea that all hazardous technologies (e.g., airline indus-
try, nuclear plants, space program) employ barriers and safeguards (i.e., system
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defenses) against error. When an adverse event occurs, it is important to deter-
mine how and why the defenses failed, not who blundered.

Reason illustrated system accidents using a Swiss cheese model where slices
of cheese are lined up on a trajectory and represent barriers and safeguards. In an
ideal world, each slice would be intact; however, in reality they have many holes
continually opening, closing, and shifting location, representing opportunity for
error. The presence of holes in any one slice does not usually result in a bad out-
come, but when many slices momentarily line up to permit a trajectory of accident
opportunity, errors may occur. Holes in the defenses arise for two reasons: active
failures and latent conditions. Most adverse events involving a combination of
the two. Active failures are defined as unsafe acts committed by people in direct
contact with the system or patient and are in the form of slips, lapses, fumbles,
mistakes, and procedural violations. Active failures have a direct and generally
short-lived effect on the integrity of the defenses or barriers.

In addition, Reason (1997) articulated the difference between active and
latent errors, an important distinction that is referenced by those who espouse a
systems approach to safety. Active errors are those at the “sharp end”of the system
and are the result of actions or violations that have a direct effect and usually in an
immediate but short-lived manner. These active errors occur at the human-system
interface and tend to be unique to a specific event. By contrast, latent conditions
often offer compelling explanation for errors that go beyond issues related to the
individual and are part of the system. Latent conditions are defined as inevitable
“resident pathogens” within the system. James Reason (1997) explains:

Latent conditions are to technological organizations what resident pathogens are to
the human body. Like pathogens, latent conditions—such as poor design, gaps in
supervision, undetected manufacturing defects or maintenance failures, unworkable
procedures, clumsy automation, shortfalls in training, less than adequate tools and
equipment—may be present for many years before they combine with local circum-
stances and active failures to penetrate the system’s many layers of defenses . . . They
arise from strategic and other top-level decisions . . . and the impact of these deci-
sions spreads through the organization, shaping a distinctive corporate culture and
creating error-producing factors within individual workplaces. (p. 10)

Errors may arise from decisions made by builders, designers, top level man-
agement, and procedural writers. So they may not themselves be mistakes, but
all strategic decisions have the potential to introduce pathogens into the system.
Latent conditions in turn consist of two kinds of adverse effects: error-provoking
conditions within the workplace (e.g., time pressure, fatigue, understaffing, in-
adequate equipment, inexperience) and long-lasting holes or weaknesses in the
defenses (e.g., untrustworthy alarms and indicators, design and construction defi-
ciencies, unworkable procedures). Either of these may lie dormant for years before
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combining with active failures to create opportunity for error. Latent conditions
can be identified and corrected before adverse events occur, as opposed to active
failures, whose forms often are difficult to foresee. This understanding enables
proactive management of latent conditions rather than reactive risk management
(Reason, 1997).

Reason goes on to explain (1997) that latent conditions are present in all sys-
tems and often are related to resource allocation. In addition, latent conditions
may lie dormant for a long time until conditions are such that the interaction
with local circumstances defeats the organization’s defenses and generates errors.
Finally, unlike the sharp-end interface with active errors, latent conditions gen-
erally arise from the upper echelons and infrastructure of organizations.

The paradigm and mantra of systems thinking now pervade the medical and
nursing (Leape & Fromson, 2006; Pape, 2003; Pape, 2001). Researchers built nu-
merous descriptive summaries, poignant anecdotes, and analytical discussions on
Reason’s work to emphasize that systems failures usually precede medical errors.
For example, if two drugs are packaged in an almost identical manner and are
placed close to each other, a health care professional will, no doubt, eventually
get confused and administer the wrong drug. Such packaging and placement are
systems problems. These researchers all advanced the understanding of error in
health care from 1990 to the early 2000s. There is broad recognition that errors are
an inevitable component of human activities, including health care, and can be
managed appropriately even if never eliminated. Learning how to manage errors
more appropriately requires acknowledging that medical errors are not the result
of ignorance, malice, laziness, or greed on the part of individuals or organizations.
If meaningful medical cultural change is to occur, it must be based on the real-
ization that error is a matter of “system flaws, not character flaws” (Leape, 1994,
p. 1857).

In summary, the gravity of ADEs has been firmly established in the medical
and nursing literature since the early 1990s, and a more sophisticated framework
in terms of systems has been implanted. A basic, fundamental groundwork has
been laid in the nursing research, even if the designs are not impressive in their
rigor. The one study that is quasi-experimental in design is a step forward from
the descriptive level of research to identify management interventions that have
the potential for improving patient outcomes and safety (Pape, 2001). As always,
more information is needed.

GLOSSARY OF PATIENT SAFETY TERMS

As issues related to medical errors are discussed, it is important to have a con-
sistent vocabulary to help health care professionals categorize errors and ad-
verse events. Categorizing and classifying errors and adverse events provides a
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structured way to ensure that when anyone talks about an error, he or she is not
really discussing an adverse event. To help clarify the need for a structured term
set related to patient safety, examine the word “error.”Most leading safety experts
agree that an error is an unintended act, either of omission or commission, or an
act that does not achieve its intended outcome. Not all errors result in an adverse
event or injury. For example, a medication may be administered late, but there
may not be any negative outcomes for the patient. Therefore, it should not be
classified as an ADE.

For data collection purposes and clinical improvement efforts, the categoriz-
ing of an error as an adverse event could result in inaccurate data collection. Of
more concern is that improvement efforts could be focused on the wrong problem
or issues. Clarity and preciseness of terminology and definitions provides a basis
for understanding and comparability for clinicians and researchers.

The First Consulting Group has prepared a patient safety glossary in collab-
oration with the VHA Inc., to help clinicians, researchers, and others understand
and use consistent vocabulary related to patient safety issues (Association of peri
Operative Registered Nurses, 2006). This vocabulary was developed by patient
safety experts and reflects the latest research and expert opinion on the topic and
given to the contributing authors of this volume. To conserve space, we have listed
only one definition for each term here. Feedback about this vocabulary can be
sent to the Association of peri Operative Registered Nurses (research@aorn.org).
Those comments, feedback, and suggestions will be provided to the First Consult-
ing Group.

Accident—An event that involves damage to a defined system that disrupts the
ongoing or future output of the future.

Active error—An error that occurs at the level of the frontline operator and
whose effects are felt almost immediately.

Active failure—An error that is precipitated by the commission of errors and vio-
lations. These are difficult to anticipate and have an immediate adverse impact
on safety by breaching, bypassing, or disabling existing defenses.

Adverse drug event (ADE)—An injury resulting from the use of a drug.

Adverse drug reaction (ADR)—A response to a drug which is noxious and un-
intended, and which occurs at doses normally used in man for the prophylaxis,
diagnosis, or therapy of disease, or for the modification of physiological func-
tion.

Adverse event—An injury caused by medical management rather than the un-
derlying condition of the patient.

Compliance error—Inappropriate resident behavior regarding adherence to a
prescribed medication regimen.
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Deteriorated drug error—Administration of a medication when the physical or
chemical integrity of the dosage form has been compromised, such as expired
medications, medications not properly stored, or medications requiring refrig-
eration that are left out at room temperature.

Dispensing error—The failure to dispense a medication upon physician order
(omission error) or within a specified period of time from receipt of the medi-
cation order or reorder (time error); dispensing the incorrect drug, dose, dosage
form; failure to dispense correct amount of medication; inappropriate, incor-
rect, or inadequate labeling of medication; incorrect or inappropriate prepa-
ration, packaging, or storage of medication prior to dispensing; dispensing of
expired, improperly stored, or physically or chemically compromised medica-
tions.

Error—The failure of a planned action to be completed as intended (i.e., error of
execution) or the use of a wrong plan to achieve an aim (i.e., error of planning).

Error of commission—An error that occurs as a result of an action taken. Ex-
amples include when a drug is administered at the wrong time, in the wrong
dosage, or using the wrong route; surgeries performed on the wrong side of the
body; and transfusion errors involving blood cross-matched for another patient.

Error of omission—An error which occurs as a result of an action not taken,
for example, when a delay in performing an indicated cesarean section results
in a fetal death, when a nurse omits a dose of a medication that should be
administered, or when a patient suicide is associated with a lapse in carrying
out frequent patient checks in a psychiatric unit. Errors of omission may or may
not lead to adverse outcomes. (Also see “Omission Error.”)

Extra dose error—The administration of duplicate doses to a resident or adminis-
tration of one or more dosage units in addition to those that were ordered. May
include administration of a medication dose after the order was discontinued
(which also could be considered an “Unauthorized Drug Error”).

Injury—Untoward harm occurring to a patient.

Latent error—Errors in the design, organization, training, or maintenance that
lead to operator errors and whose effects typically lie dormant in the system for
lengthy periods of time.

Latent failure—An error that is precipitated by a consequence of management
and organizational processes and poses the greatest danger to complex systems.
Latent failures cannot be foreseen but, if detected, they can be corrected before
they contribute to mishaps.

Medication error—Any preventable event that may cause or lead to inappropri-
ate medication use or patient harm, while the medication is in the control of
the health care professional, patient, or consumer.
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Monitoring errors—Failure to review a prescribed regimen for appropriateness,
or failure to use appropriate clinical or laboratory data for adequate assessment
of resident response to prescribed therapy.

Omission error—The failure to administer an ordered dose to a resident by the
time the next dose is due, assuming there has been no prescribing error. Excep-
tions would include a resident’s refusal to take the medication and failure to
administer the dose because of recognized contraindications. (Also see “Error
of Omission.”)

Potential adverse drug event—An incident with potential for injury related to
a drug.

Potential adverse event—An error of medical management that does not result
in injury (“near misses”).

Potential error—A mistake in prescribing, dispensing, or planned medication ad-
ministration that is detected and corrected through intervention before actual
medication administration.

Prescribing error—The inappropriate selection of a drug (based on indication,
contraindications, known allergies, existing drug therapy, and other factors);
dose; dosage form; quantity; route of administration; concentration; rate of ad-
ministration; or inappropriate or inadequate instructions for use of a medica-
tion ordered by a physician or other authorized prescriber.

Preventable adverse drug event—An ADE due to an error or preventable by any
means currently available.

Preventable adverse event—An adverse event attributable to an error.

Safety—Freedom from accidental injury.

Sentinel event—An unexpected occurrence involving death or serious physical
or psychological injury, or the risk thereof. Serious injury specifically includes
loss of limb or function. The phrase “or the risk thereof” includes any process
variation for which a recurrence would carry a significant chance of a serious ad-
verse outcome. Such events are called “sentinel” because they signal the need
for immediate investigation and response.

Type A—[ADEs] that are related to a drug’s pharmacological characteristics and
are usually dose-dependent, predictable, and preventable.

Type B—[ADEs] that are idiosyncratic or allergic in nature and are not dose-
dependent or related to a drug’s pharmacological characteristics.

Unauthorized drug error—The administration of a medication to a resident for
which the physician did not write an order. This category includes a dose given
to the wrong resident, dose given that was not ordered, administration of the
wrong drug or a discontinued drug, and doses given outside a stated set of clin-
ical parameters or protocols.
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Unpreventable adverse drug event—An adverse [drug] event that is not at-
tributable to an error

Unpreventable adverse event—An adverse event that is not attributable to an
error.

Wrong administration technique error—Use of an inappropriate procedure or
improper technique in the administration of a drug. Examples of wrong tech-
nique errors include incorrect manipulation of inhalers, failure to maintain san-
itary technique with medications, not wiping an injection site with alcohol,
failure to use proper technique when crushing medications, failure to check
nasogastric tube placement or flushing NG tube before and after administra-
tion of medication, failure to wash hands or improper hand washing technique
used.

Wrong dosage form error—The administration of a medication in a dosage form
different from the one that was ordered by the prescriber. This could include
crushing a tablet prior to administration without an order from the prescriber.

Wrong dose error—When the resident receives an amount of medication that is
greater than or less than the amount ordered by the prescriber.

Wrong drug preparation error—A medication incorrectly formulated or manip-
ulated before administration, such as incorrect or inaccurate dilution or recon-
stitution, failure to shake suspensions, crushing medications that should not
be crushed, mixing drugs that are physically or chemically incompatible, and
inadequate product packaging.

Wrong rate error—The incorrect rate of administration of a medication to a
resident. May occur with intravenous fluids or liquid enteral products.

Wrong route error—The administration of a medication to a resident by a route
other than that ordered by the physician or doses administered via the correct
route but at the wrong site (eg, left eye instead of right eye).

Wrong time error—The failure to administer a medication to a resident within a
predefined interval from its scheduled administration time. This interval should
be established by each facility and clearly stated in the facility’s policies. Dif-
ferent intervals may be established for different drugs or drug classes, based on
the therapeutic importance of dosing.
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Chapter 2
Medication-Related Errors:
A Literature Review of
Incidence and Antecedents

Gaya Carlton and Mary A. Blegen

ABSTRACT

Patient safety has become a major concern for both society and policymakers. Since
nurses are intimately involved in the delivery of medications and are ultimately re-
sponsible during the medication administration phase, it is important for nursing to
understand factors contributing to medication administration errors. The purpose of
this chapter is to identify the incidence of these errors and the associated factors in
an attempt to better understand the problem and lessen future error occurrence. Lit-
erature review revealed both active failures and latent conditions established in Rea-
son’s theory remain prevalent in current literature where active failures often display
themselves in the form of incorrect drug calculations, lack of individual knowledge,
and failure to follow established protocol. Latent conditions are evidenced as time
pressures, fatigue, understaffing, inexperience, design deficiencies, and inadequate
equipment and may lie dormant within a system until combined with active failures
to create opportunity for error. Although medication error research has shifted in em-
phasis toward identification of system problems inherent in error occurrence, no one
force emerges as a clear antecedent, reinforcing the need for further research and
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replication of existing studies with emphasis placed on more dependable reporting mea-
sures through which nurses are not threatened by reprisal.

Keywords: patient safety, nursing, medication-related errors

Patient safety has become a major concern for both society and policymakers. This
concern has been fueled in part by news coverage of individuals injured by serious
adverse events and by the publication in 1999 of the Institute of Medicine’s report
To Err Is Human: Building a Safer Health System (Agency for Healthcare Research
and Quality, 2001, July). Focus on safety by the Joint Commission on Accredi-
tation of Healthcare Organizations has also created public awareness that errors
have a large and unacceptable effect on cost and public confidence (Batcheller,
Burkman, Armstrong, Chappell, & Carelock, 2004). Patient injuries resulting
from drug therapy are among the most common types of hospital adverse patient
events (Leape et al., 1991). Because nurses are intimately involved in and ul-
timately responsible for the delivery of medications, they must understand the
factors that contribute to medication administration errors. The purpose of this
paper is to identify the incidence of these errors and the associated factors in an
attempt to better understand the problem and lessen future error occurrence.

Several terms associated with drug-related errors exist in the literature, and
their amplification is necessary to clearly understand current research and the dis-
cussion that follows. While adverse drug events (ADEs)—injuries resulting from
medical intervention related to a drug—include both appropriate and inappro-
priate use of a drug (Bates et al., 1995), medication errors—including prescribing
errors, monitoring errors, patient noncompliance, dispensing errors, and adminis-
tration errors (Wakefield, Wakefield, Holman, & Blegen, 1996)—are considered
inappropriate. Medication administration errors further narrow the term medica-
tion errors by circumscribing errors that occur when the patient actually received
or was supposed to have received a medication. These errors are generally asso-
ciated with nursing actions and include errors of both commission and omission.
Errors of commission occur when medication administration violates one or more
of the five rights of medication administration: right patient, right drug, right dose,
right time, and right route. Also included are drugs administered to patients with
known allergies. Errors of omission, on the other hand, occur when a patient does
not receive a medication that was ordered (Wakefield et al., 1999).

Several studies suggest that approximately one-third to one-half of ADEs are
preventable (Bates et al., 1995; Bates, Leape, & Petrycki, 1993; Classen, Pestot-
nik, Evans, Lloyd, & Burke, 1997). ADE rates varied from 2.4 to 6.5 per 100
admissions among hospitals conducting ADE studies (Bates et al., 1995; Classen
et al., 1997) and resulted in prolonged length of stay, increased economic burden,
and increased risk of death (Classen et al., 1997). More than 770,000 people are



Medication-Related Errors 21

estimated to be injured or die each year in U.S. hospitals as a direct result of ADEs
(Classen et al., 1997). This, consequently, results in losses well into the million
dollar range for individual hospitals (Bates et al., 1997; Classen et al., 1997). Us-
ing U.S. Department of Health and Human Services mortality data (i.e., death
certificates), Phillips, Christenfeld, and Glynn (1998) estimated that medication
errors accounted for 7,391 deaths nationally in 1993, a 2.57-fold increase over the
1983 reporting of 2,876 deaths. By 1993, one out of every 131 outpatient deaths
and one out of 854 inpatients deaths were attributed to medication errors.

Although medication errors are multidisciplinary in nature, occurring any-
where along the health care continuum from ordering a medication through ad-
ministration, the majority of actual and potential medication errors have been
attributed to physician ordering, with the second largest group being nurse admin-
istration (Bates et al., 1995; Cullen et al., 1997; Douglas & Larrabee, 2003; Leape
et al., 1995). In particular, a medication error study conducted by Leape et al.
(1995) of 11 medical surgical units in two tertiary care hospitals over a 6-month
period revealed that of 334 medication errors, 39% occurred during physician or-
dering, 38% during nurse administration, with the remaining 23% equally divided
between pharmacy dispensing errors and transcription errors. Because nurses ac-
tually administer medications, they often assume, or are assigned, responsibility
for these errors even though everyone involved in the system of medication de-
livery and the system itself are contributors (Wakefield, Wakefield, Holman, &
Blegen, 1998).

METHODOLOGY

Antecedents of medication administration errors and the incidence of error were
identified by conducting a literature review specifically focusing on medication
administration errors. The review was conducted by searching the following
databases: Cumulative Index to Nursing and Allied Health Literature, Journals
@ Ovid Full Text, and Ovid Medline. Key words used in the search process were
medication errors, medication administration errors, adverse drug events, medication
administration error reporting, medication error reporting, adverse drug event report-
ing, incident reports, and adverse event reports. Additional literature was identified
by reviewing the reference lists of journal articles identified during the literature
review. In addition, known authors of literature about ADEs, medication error,
medication administration error, workplace error and error reporting were used as
search terms.

LITERATURE REVIEW

Medication administration is often viewed as a routine and basic nursing task
when in reality it “reflects a complex interaction of a large number of specific
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decisions and actions, often performed under less than ideal conditions” (Wake-
field et al., 1996, p. 191). Because of this complexity in the medication admin-
istration process, much more potential for error exists (Wakefield et al., 1998).
In addition, medication administration is a high-frequency nursing activity, rais-
ing the potential for medication-related errors as the average number of drugs
administered increases (Institute of Medicine, 1999). The following review out-
lines incidence of medication errors and specific antecedents as identified in the
literature. Reason’s (1990, 2000) theory, as explained in chapter 1, was used to
guide the review along with summarizing each antecedent section in context.

Incidence

Medication errors are common, costly, and may result in injury (Barker, Flynn,
Pepper, Bates, & Mikeal, 2002; Bates et al., 1995; Leape et al., 1995). Barker
et al. (2002) found that nearly one of every five (19%) doses administered in
their study resulted in error. Wrong time comprised 43% of the errors, followed
by omissions (30%), wrong dosage (17%) and other (10%). Seven percent of er-
rors were rated potentially harmful which equated to 40 errors per day in a typical
300 patient facility. In the nurse administration stage of their study, Leape et al.
(1995) found lack of drug knowledge accounted for 15% of the problem; mis-
use of infusion pumps/parenteral delivery systems, 13%; slips and memory lapses,
12%; faulty drug identity checking, 10%; faulty dose checking, 10%; interaction
problems with other services, 10%; lack of information about the patient (such as
allergies), 10%; and other 20%. Pape (2003) reported that most medication errors
occur at the point of administration, and that medication administration errors
rank third in the list of causes of sentinel events leading to loss of function or pa-
tient death. However, Bates et al. (1995) reported that most errors resulted during
the ordering stage (49%), followed by transcription (11%), dispensing (14%), and
administration (26%).

Incidence of medication error varies by stage (ordering, transcribing, dis-
pensing, administering) depending on the individual study findings reported, as
does incidence of medication administration errors by type (wrong time, wrong
dosage, omission, etc.). The literature has been inconclusive as to antecedents
of medication administration errors in part due to many errors being unrecog-
nized (Barker et al., 2002) or unreported. Most medication administration report-
ing systems rely on individual nurses to recognize and report medication errors
(Wakefield et al., 1996); however, we know from the literature that error report-
ing rates vary with errors being largely underreported (Blegen et al., 2004; Fuqua
& Stevens, 1988; Institute of Medicine, 1999; Leape, 1996; Meurier, 2000; Wake-
field et al., 1996). As a result, incidence of medication errors remains elusive and
contributes to the lack of progress toward error prevention.
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Factors Related to Error

Research indicates that the majority of medication errors are due to unsafe systems
rather than individual incompetence (Institute of Medicine, 1999). The litera-
ture repeatedly emphasized that diligent, competent, careful health care person-
nel make mistakes intermittently and even more so when activity increases (Rex,
Turnbull, Allen, Voorde, & Luther, 2000). Errors are due to multiple factors in
a complex health care system (Reed, Blegen, & Goode, 1998), largely owing to
how the work system is designed (Berwick, 1989).

Hours Worked

Leape (2004) described design characteristics prone to error inducement as those
where work exceeds the capacity of the human brain or that create conditions
that generate known causes of errors such as sleeplessness and fatigue. Rogers,
Hwang, Scott, Aiken, and Dinges (2004), in a national survey of nurses using
self-report questionnaires, found the risks of making an error were significantly
increased when registered nurses (RNs) work shifts longer than 12 hours, over-
time, or more than 40 hours per week. The likelihood of making an error in-
creased with longer work hours, and was three times higher when nurses worked
shifts lasting 12.5 hours or longer. Working overtime increased the odds of mak-
ing at least one error, regardless of how long the shift was originally scheduled.
Data suggested a trend for increasing risk with longer shifts, and significantly el-
evated risk for overtime following a 12-hour shift. Although this study also in-
volved procedural, transcription, and charting errors, note that of the 199 errors
and 213 near errors, more than half of the errors (58%) and near errors (56%)
involved medication administration. The relationship of errors or near errors and
work hours and overtime were not affected by age, type of hospital unit, or size of
hospital. Moreover, the long and unpredictable hours documented in the Rogers
et al. (2004) study suggest a link between poor working conditions and threats to
patient safety. These factors demonstrate Reason’s theory (1990, 2000), whereby
fatigue and understaffing are recognized as latent conditions.

Skill Mix

Latent failures consist of two kinds of situations: those that provoke conditions
within the workplace, such as time pressure, understaffing, inadequate equipment,
fatigue, and inexperience; and those that create long-lasting weaknesses in the
defenses, such as untrustworthy alarms, unworkable procedures, and design and
construction deficiencies. Latent conditions may lie dormant within a system for
many years before they are triggered, usually by combining with active failures
(e.g., unsafe acts, omissions, lapses, mistakes) to create an opportunity for error
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(Reason, 2000). One such latent failure, skill mix, was identified by Blegen,
Goode, and Reed (1998) in a study of 42 nursing care units in one large ter-
tiary care hospital. An inverse relationship was found to exist between hours of
care delivered by RNs and unit rates of medication errors after controlling for pa-
tient acuity. The relationship was found to be curvilinear, with decreased rates of
medication errors up to the RN proportion of 87.5%. In a subsequent multisite
study involving 39 nursing care units in 11 hospitals, Blegen and Vaughn (1998)
found similar results. A higher RN proportion (staff mix) was associated with sig-
nificantly lower rates of medication administration errors; again the relationship
was nonlinear. The authors suggest several hypotheses for these results: height-
ened vigilance by RNs as mix increases, therefore more reporting; more severely
ill patients needing more complex medications, increasing opportunity for med-
ication error; and units with higher RN proportions having less total personnel
than needed for optimal patient care.

In an earlier retrospective study utilizing records review, Grillo-Peck and Ris-
ner (1995) found no significant difference in medication error rates 6 months pre-
(mean of 7.17) and post- (mean of 6.83) implementation of a nursing partnership
model on a neuroscience unit (38 beds) that decreased RN skill mix from 80% to
60%. The model incorporated the philosophy of primary nursing and put the RN
coordinating patient care in partnership with a patient care technician (PCT).
The PCT assisted the RN by providing more direct care activities, such as hy-
giene, monitoring vital signs and blood glucose level, and changing dressings.
This allowed more time for the RN to perform higher-level activities (those only
performed by the RN), such as patient assessment, patient education, planning
and coordination of patient care, and collaborating with physicians. In this study,
RNs were the only caregivers who administered medications. Small sample size
and use of only the adult population on one nursing care unit are noted by the
authors as limiting the generalizability of the findings.

Batcheller, Burkman, Armstrong, Chappell, and Carelock (2004) found the
effect of implementing a patient care team model dramatically decreased medi-
cation errors on a maternity patient care unit by 77% in the 6 months following
implementation. The patient care team model focused on the key role of the RN
care manager, an experienced RN with knowledge of unit routine, clinical exper-
tise, and established physician relationships. In contrast, Lengacher et al. (1997)
found an increase in medication errors on a pilot unit utilizing the Partners in
Patient Care (PIPC) delivery model, in which a nurse partnered with a PIPC
extender. The PIPC extender assumed delegated basic nursing functions in an
effort to decrease time spent by the nurse in indirect care activities and nonclini-
cal support services. Using an error ratio (number of medication errors divided by
the number of patient days), a significant increase in medication error occurred on
the pilot unit as opposed to the control unit when adjusting for patient days. The
sample consisted of two nursing care units at a private, not-for-profit teaching
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medical center. The pilot unit (a 36-bed general surgical unit) and the control
unit (34-bed orthopedic unit) were randomly selected. Medication error data were
obtained from incident reports over an 18-month period.

Malloch, Milton, and Jobes (1990) found medication/intravenous errors de-
creased by 32% on a medical unit and 51% on a surgical unit in their study of
differentiated practice among RNs. RNs were categorized either as case man-
agers or case associates, based on individual assessment of knowledge and skill
base regardless of formal education. The authors did not specify how medications
were administered as a result of differentiated practice. In a related retrospective
study, Poster and Pelletier (1988) found a statistically significant difference be-
tween medication error rates on the nine neuropsychiatric inpatient units using
primary versus functional medication administrative systems. Five units utilized
a primary system, in which each nurse administered medications for his or her
assigned patients during a given shift. Four units utilized a functional system, in
which a medication nurse was designated during each shift. The error rate was sig-
nificantly (p ≤ .0001) higher in the units utilizing the functional system (0.18%)
versus the primary system (0.09%) in spite of the fact that five times as many doses
of medication were given on units utilizing the primary system. The authors note
that omission was the most frequent type of error in both systems (39% in func-
tional and 31% in primary), followed by wrong dosage (24%) in the functional
system and medication given after discontinuation in the primary system (15%).
Wrong dosage is the third most frequently reported error in the primary system
(13%). The most frequently reported reasons for medication error in the primary
system included forgot (16%), misread medication record (13%), and transcrip-
tion error (11%), while the most frequently reported reasons for medication er-
ror in the functional system included misread medication card (20%) and forgot
(16%). Only one nurse cited errors in computing as the reason for medication
errors involving wrong dosage.

Medication errors were found to be sensitive to nurse staffing in a secondary
analysis of prospective, observational data from 95 patient care units across ten
adult acute care hospitals in an integrated healthcare system (Whitman, Kim,
Davidson, Wolf, & Wang, 2002). A significant inverse relationship was present
between worked hours per patient day and medication errors in both cardiac
and noncardiac intensive care units (ICUs); however, no significant relationship
was found between staffing and medication errors in intermediate care units and
medical-surgical units. These findings “suggest that environments with higher
acuity patients and, most likely, greater number and more complex medication
regimes per patient are sensitive to staffing alterations”(Whitman et al., pp. 637–
638).

In summary, research focusing on skill mix demonstrates conflicting reports:
Decreased rates of medication errors were reported with increased RN skill mix
(up to 87.5%), but no significant difference was noted in a subsequent study when
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skill mix decreased from 80% to 60%. Research on various other partnering and
differentiating practice models reported above have also been inconclusive, with
some reporting decreased errors while others report an increase. Researchers from
one study suggested that environments with higher acuity patients and more
numerous and complex medication regimes are sensitive to staffing alterations,
demonstrating Reason’s (2000) Swiss cheese model where opportunity for error
exits in multiple layers (see chapter 1 for more about Reason’s theory of human
error and Swiss cheese model). As a result of conflicting studies surrounding skill
mix, further research is required to determine significance between alterations in
staffing patterns and medication administration error.

Patient Acuity

A special neonatal care unit study (Vincer et al., 1989) found medication errors
increased with increasing levels of newborn care. The relative risk of a medi-
cation error among patients receiving ventilator care was significantly (p < .01)
greater (48.6 per 1,000 patient days) than in those receiving nonventilator inten-
sive care (16.8 per 1,000 patient days), intermediate care (5.6 per 1,000 patient
days), or transitional care (2.3 per 1,000 patients days). During the study, 313
medication errors occurred over 23,307 patient days, with relative risk calculated
at 13.4 errors per 1,000 patient days. Drug administration errors (26.8%) and fail-
ure to follow correct procedures (17.9%) topped the list of ten major groups of
medication error causes. The remaining eight groups included physician’s order,
drug preparation, transcription, medication card, interstitial intravenous line, un-
known, other, and equipment. The two most frequent types of drug administration
errors were neglecting to give a medication at the scheduled time (16.6%) and
failure to regulate an intravenous infusion properly (12.8%). Outdated infusion
pumps were partially attributed to intravenous regulation problems. When num-
bers of medication errors were compared to types of errors, the majority of errors
were attributed to dosage errors (32.2%) and time errors (27.2%).

Increased level of care in this study was found relative to increased incidence
of medication error. This study supports the Whitman et al. (2002) study suggest-
ing that environments with higher-acuity patients and more numerous and com-
plex medication regimes influence medication errors. The most frequent types
of medication administration errors in this study (dosage and time) suggest time
pressures and use of inadequate equipment as causes, deemed by Reason (1990;
2000) as error-provoking latent conditions. Again, multiple opportunities for er-
ror are present, increasing the potential for error occurrence.

Nurse Experience and Education Level

Secondary analysis of data collected in the studies conducted by Blegen and
Vaughn (1998) and Blegen, Goode, and Reed (1998) found that a relationship
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existed between nurse experience and medication errors (Blegen, Vaughn, &
Goode, 2001). While controlling for patient acuity, staff mix, and hours of nurs-
ing care, patient care units with a higher proportion of experienced nurses had
lower medication error rates. Education level was also analyzed; patient care units
with more baccalaureate-prepared nurses delivered care similar in quality to those
with fewer baccalaureate nurses with one exception. Only one of four effect co-
efficients for nursing education was significant, suggesting that units with more
baccalaureate-prepared nurses have higher rates of reported error. Although ed-
ucational preparation of the nurse appeared to have an insignificant effect on
quality of care, nurse experience was found to be significant. Patient care units
that employed a higher proportion of experienced nurses had lower medication
error rates. Inexperience demonstrates another error-provoking latent condition
according to Reason’s (1990; 2000) system theory.

Drug Classification and Unit Type

Certain types of medications have been reported to be more commonly associ-
ated with error. Classen et al. (1997) found that morphine, digoxin, meperidine,
oxycodone, acetaminophen, imipenem, cefazolin, warfarin, and vancomycin were
leading drugs associated with ADEs. Bates et al. (1993) found that antibiotics and
anticoagulants also were common drugs associated with error, along with antitu-
mor drugs. However, Cullen et al. (1997) found that although a wide variety of
drugs were associated with ADEs, especially in ICUs, no group of drugs caused a
disproportionate share of ADEs. Certain categories of drugs were, however, more
likely to be used in specific units (e.g., cardiovascular and antihypertensive drugs
in ICUs).

In a study conducted on 60 consecutive ICU admissions, Girotti, Garrick,
Tierney, Chesnick, and Brown (1987) found that the majority of medication ad-
ministration errors were wrong time (41.2%) or omitted doses (31.4%), and 90%
of all drug errors were associated with intravenous medications. The therapeutic
class of drugs also revealed a significant difference in the error rates for pH and
electrolyte drugs when compared with other drug classes such as antibiotics, gas-
trointestinal, cardiovascular, respiratory, sedatives, and analgesics. Most errors (9
of 11) in the pH and electrolyte drug class involved administration of potassium
chloride. And significantly more errors occurred during day shifts (64 errors and
2,257 opportunities for error) than on night shift (38 errors and 2,324 opportuni-
ties for error). This was despite similar opportunities for error, revealing an associ-
ation between the number of admissions, discharges, and deaths during day shifts
and errors committed. There were no differences in the average number of pa-
tients treated during day and night shifts, and comparison of patient classification
(intensity of care) revealed no significant correlation with the number and types
of errors committed between the two shifts. Statistical comparison of full-time
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versus part-time nurses and 12-hour shifts versus 8-hour shifts also failed to iden-
tify any statistical significance. A total of 102 errors (2.2%) were discovered in
the administration of medications to 35 of the 60 patients (58%) observed in the
study. The authors speculate that the ICU environment, where nurse to patient
ratio is normally 1:1, could have influenced the low error rate of 2.2% because
the nurse has sole responsibility for medication administration to one patient as
opposed to general medical and surgical units where one nurse is responsible for
administering medications to several patients or perhaps an entire unit. Verbal
drugs orders by physicians may also have factored into the low error rate, be-
cause nurses only accept such orders in extreme cases. In addition, ICU nurses
participate in an intensive orientation that stresses safe and accurate medication
administration, possibly making them more vigilant. The authors also speculate
that the observation of an error in more than 50% of the study population may
be accounted for in the strict definition of drug error and the high opportunity
of error in comparison with the number of patients in standard units. The data
collection period for this study reflected a normal period of activity in the ICU
in regard to average patient type, classification, and number of admissions and
discharges (or deaths).

Cullen et al. (1997) reported that the rate of preventable and potential
ADEs in ICUs was 19 events per 1,000 patient days which was nearly twice the
rate of non-ICUs; the medical ICU rate of 25 events per 1,000 patient days was
significantly higher than the surgical ICU rate of 14 events per 1,000 patient
days. However, when adjusted for number of drugs ordered since admission or
used in the previous 24 hours, no difference in rates existed between ICUs and
non-ICUs. Structured interviews used during this study did not confirm that se-
rious errors were made by exhausted, fatigued, overworked, excessively stressed
individuals working in complex environments with many distractions. Most in-
terviewees were nurses working a normal shift on their home unit with fairly
stable teams that enjoyed full staffing, a normal workload, and fairly effective
communications. Most obtained 5 to 7 hours of sleep before the event and re-
ported only mild work-related stress with little stress outside work. Interviews
revealed that most individuals involved in ADEs perceived they were working un-
der normal conditions and denied fatigue, stress, or distractions at the time of the
error.

Also identified in this study (Cullen et al., 1997) was the similarity in er-
ror rates among stages (ordering, transcription, dispensing, administration) and
the four unit types (medical ICU, surgical ICU, general medical units, general
surgical units). Preventable ADEs and potential ADEs were found more likely to
be severe in ICUs than non-ICUs; however, no differences in severity of ADEs
were found between medical and surgical ICUs or between medical and surgical
general care units. Duration of injuries was short, and few patients experienced
delayed discharges as a result of ADEs. Although trends toward longer lengths
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of stay (LOS) and increased costs were present, results did not reach statistical
significance. This finding conflicts with results found by Classen et al. (1997) and
Bates et al. (1997), where LOS associated with ADEs was extended by 1.74 and
2.2 days respectively.

Medication errors were also common in pediatric impatient settings
(Kaushal et al., 2001). Children pose unique challenges during the process of
ordering, dispensing, administering, and monitoring medications. Weight-based
dosing is necessary for virtually all pediatric drugs, requiring more calculations
than for adults. Dispensing also becomes error prone because pharmacists often
find it necessary to dilute stock solutions. In addition, children have more limited
reserves than adults with which to buffer errors, and they have fewer communica-
tion skills with which to warn clinicians about potential errors or adverse effects
they experience (Kaushal et al., 2001).

Complex environments and medication regimes coupled with increased ac-
tivity (as demonstrated during day shifts) represent latent conditions of time pres-
sures, interruptions, and distractions, again layering error potential. Limited use
of verbal orders, a 1:1 nurse-patient ratio, and an orientation stressing safe and ac-
curate medication administration are key to limiting error according to Reason’s
(1990, 2000) system theory. However, the conflicting nature of existing research
necessitates further exploration to clarify variable relationships.

Pre-Paradigm Shift Reflecting Perceptions
of Individual Responsibility

Early research (through the mid-1990s) concerning medication errors focused on
individual responsibility for error with little acknowledgement of system factor
involvement. Individual responsibility was reflected in the research of Fuqua and
Stevens (1988) who proposed several reasons why medication errors occur. They
categorize their reasons as inadequate knowledge and skill, failure to comply with
policy or procedure, failures in communication, and personal experiences. Inade-
quate knowledge and skill reflects lack of sound knowledge of the patient’s diag-
nosis and the purpose of the medication. Failure to comply with policy and pro-
cedure includes neglecting to check instructions, failure to check allergies and
name bands, failure to monitor a patient after a medication is given, and failure
to follow the five rights of medication administration (right patient, right drug,
right dose, right time, and right route). Failures in communication include in-
correctly reading, hearing, or documenting a medication, including transcription
errors due to illegible handwriting; hazardous abbreviations; incorrect decimal
points; or unclear verbal orders. Personal experiences refer to the nurse’s work ex-
perience coupled with distractions, interruptions, consecutive hours worked and
work schedule.



30 ANNUAL REVIEW OF NURSING RESEARCH

Walters (1992) surveyed nurses (N = 334, n = 238, response rate 71%) em-
ployed at a large Midwestern tertiary care institution using a 33-item question-
naire to examine RN characteristics and perceived medication error causes. She
found the major perceived causes were medications received late from the phar-
macy (41.6%), RN was too busy (39.1%), RN forgetfulness or oversight (35.3%),
and unclear medical administration records (35.3%). (Note: These causes are
not mutually exclusive and add up to more than 100%). Respondents employed
more than 1 year and those with more than 1 year of nursing experience reported
making significantly fewer medication errors. Fewer than one-third of the nurses
perceived system problems (21.8%) or their own disorganization (12.6%) to be
causes of error. A greater number of errors made by less experienced nurses along
with the citing of frequent interruptions as a perceived cause of medication errors
concur with the work of Fuqua and Stevens (1988).

As reported by Fuqua and Stevens (1988), inadequate knowledge and
skill, failure to comply with policy or procedure, and failures in communica-
tion demonstrate active failures (Reason, 1990; Reason, 2000) and reflect the
individual responsibility associated with medication error. Personal experience
is the only mentioned category that suggests medication errors occur as a result
of latent conditions. Walter’s (1992) research reflects heavier association with
latent conditions (e.g., interruptions, RN too busy, unclear medical administra-
tion records, medications received late from the pharmacy) yet also includes RN
forgetfulness and oversight as active failures. Walter’s research notes the begin-
nings of a paradigm shift away from individual responsibility toward a system
approach.

Paradigm Shift Reflecting Perceptions
of System Responsibility

During the past decade, medication error research has shifted in emphasis to-
ward identification of system problems inherent in error occurrence. This shift
has been gradual and remains ongoing. Although elements of individual respon-
sibility remain, system factors are receiving increased attention. The following
studies demonstrate the gradual and ongoing shift in perception from individual
responsibility to system responsibility.

Surveys received from 1,384 nurses working in 24 acute care urban and ru-
ral hospitals in Iowa identified five categories of medication administration errors
(in order of frequency): physician, system, pharmacy, individual, and knowledge
(Wakefield, Wakefield, Holman, & Blegen, 1998). No one category emerged as
the primary perceived cause of medication administration errors, again reinforc-
ing the complexity of medication administration “involving many individuals
and disciplines,” being “carried out in a complex environment,” and “frequently
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the result of several different causes” (Wakefield et al., p. 41). These scores and
relative rankings of the scores were compared across hospital type (rural, urban),
unit type (medical, obstetrics, intensive care, etc.), nurse education level (LPN,
ADN/diploma, BSN/advanced degree) and position (staff nurse, manager). Few
differences were found with the exception of position; managers were more likely
to perceive individual factors as reasons for medication administration error oc-
currence than were staff nurses. Staff nurses ranked individual factors as fourth
highest in importance (mean = 3.0), but managers ranked individual factors as
second highest (mean = 3.4). Although the mean score difference were small,
staff nurses were more likely to view physician, pharmacist, and system factors as
reasons for medication administration errors while managers were more likely to
see physician and individual factors as causes of errors. The authors state:

Since managers may not be involved in direct patient care they only know what
the individual nurse did (or did not do), and may be unaware of the nature of the
patient care environment when the error occurred. The staff nurse, functioning in a
busy, complex environment realizes the many demands placed on his or her time and
attention. Therefore, staff nurses view external factors as impinging on their abil-
ity to pass medications correctly but may lack an understanding of their individual
contribution to errors (Wakefield et al., 1998, p. 41).

The two highest-scoring reasons for medication error occurrence within the five
subscales of physician, system, pharmacy, individual, and knowledge included “in-
terrupted while administering medications”(mean = 4.34) in the system subscale
and “doctor’s order not legible” (mean = 4.33) in the physician subscale. A 1–6
Likert scale was used, where 6 indicates strongly agree.

A more recent study (Mayo & Duncan, 2004) found illegible physician
handwriting (mean = 3.92), distractions (mean = 4.15), and nurse being tired or
exhausted (mean = 4.30) as the top three causes of medication errors. This sur-
vey examined nurses’ perceptions of medication errors through randomly selected
nurses in multiple settings (medical-surgical, critical care, and maternal child
health) practicing in 16 Southern California acute care hospitals. Work settings
represented private, government, military, and health maintenance organization
hospitals where nurses were represented by the United Nurses Association of Cal-
ifornia/Union of Health Care Professionals. The survey asked nurses to rank a list
of medication error causes from 1 to 10, with 1 indicating the most frequent cause.
Additional items on the list included confusion between two drugs with similar
names (mean = 4.55), nurse miscalculation of a dose (mean = 5.20), physician
prescribing the wrong dose (mean = 5.46), nurse failing to check patient name
band with medication administration record (mean = 5.87), incorrect set-up or
adjustment of infusion device (mean = 6.13), poor quality or damaged medica-
tion label or packaging (mean = 7.52), and nurse confused by different types and



32 ANNUAL REVIEW OF NURSING RESEARCH

functions of infusion devices (mean = 7.74). The sample drawn from health care
union nurses and the predetermined list of medication error causes may limit gen-
eralizability of study findings.

In a pediatric-focused study (n = 284, 227 adult care nurses, 57 pediatric
nurses) conducted by Stratton, Blegen, Pepper, and Vaughn (2004), medication
error rates computed from documented occurrence reports were found to be 14.8
per 1,000 patient days on pediatric units compared to 5.66 on adult units. Nurse
participants were asked to select the two most important reasons medication
errors occur from a list of 14 potential reasons, excluding transcription and
physician handwriting errors. Response rates were similar between pediatric
nurses and adult nurses, identifying distractions and interruptions (50%, 46.9%
respectively) as the most likely cause followed by inadequate RN-to-patient
ratios (37%, 37.2%), volumes of medication administered (35%, 31.4%), and not
double-checking doses (both 28%). Similar findings were noted by RN partici-
pants (n = 775) asked to respond to a survey published in the September 2002
issue of Nursing regarding their experiences related to increased risks and causes
of medication administration errors (Cohen, Robinson, & Mandrack, 2003).
Distractions and interruptions during medication administration topped the list
followed by inadequate staffing and inadequate RN to patient ratios, illegibly
written medication orders, incorrect dosage calculations, and similar drug names
and packaging. By contrast, Leape et al. (1995) found lack of information about
the drug (15%), infusion pump and parenteral delivery problems (13%), and slips
and memory lapses (12%) as the most common causes of error during the nurse
administration phase of medication delivery as reported during interviews of those
involved.

Using self-report by 393 full-time hospital staff nurses, Balas, Scott, and
Rogers (2004) found that 119 (30%) of the nurses indicated making at least one
error, and 127 nurses (33%) indicated making at least one near error within a 28-
day data collection period. Approximately 33% of the actual medication errors
were due to late administration. In written logs, nurses expressed high patient acu-
ity and heavy workloads as reasons for untimely medication administration. One
nurse reported giving a medication 90 minutes late to one patient and 40 minutes
late to a second patient due to caring for an unstable third patient. Other reasons
for untimely medication administration included confusion, chaos, and getting
side tracked. Wrong dosage comprised 24.1% of medication errors, with interrup-
tions and distractions during drug preparation cited as leading causes. A nurse
reported being interrupted by the charge RN twice, needing to help a circulat-
ing nurse, and needing to answer a ringing telephone all while trying to calculate
a pediatric dose of liquid acetaminophen. Communication among health care
providers was also cited where wrong information was given to the RN concern-
ing a blood sugar level, consequently leading to the patient receiving an incor-
rect dose of insulin. Of the remaining categories of medication errors, 17.2% were
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reported as wrong drug, 15.5% as omissions, 7.8% as wrong patient, and 1.7% as
wrong route.

In summary, the studies reviewed reflect the paradigm shift toward system
responsibility, and numerous causes for medication errors were cited by nurses
who reinforced the complexity of the medication administration process, which
involves many disciplines and individuals and is carried out in a complex envi-
ronment. Most frequently cited causes were interruptions and distractions, nurse
fatigue and exhaustion, RN forgetfulness and business, high acuity and heavy
workloads, inadequate staffing, confusion and chaos, medications arriving late
from the pharmacy, and illegible physician orders. Managers were more likely to
perceive individual factors as reasons for error, while staff nurses perceive system,
physician, and pharmacy factors as reasons for error. Although the majority of
the above-mentioned medication error causes reflect latent conditions (with the
exception of RN forgetfulness), discrepancy exists between managers and staff
nurses regarding individual responsibility (active failures) versus system problems
(latent conditions), suggesting the continued presence of pre-paradigm shift per-
ceptions among those in management positions and the ongoing nature of the
paradigm shift.

IMPLICATIONS

Medication administration is a complex, high-frequency nursing activity, and the
potential for medication-related errors rises as the average number of adminis-
tered drugs increases (Institute of Medicine, 1999). Research has linked medica-
tion administration error to increased workload, extended work hours, level of
care, understaffing, inexperience, skill mix, work shift, and unit type. This poses
increased threats to patient safety, yet results are inconclusive because many study
findings are contradictory. Prevention of medication administration errors relies
on adequate and accurate information concerning their occurrence. Using exist-
ing reports to identify incidence of medication administration error and potential
causes is difficult, given the under-reporting and the questions concerning validity
and reliability of the data.

Reporting systems rely on nurses to recognize and report errors; however,
many errors are unrecognized, and reporting behaviors vary widely among nurses
depending on their perception of what constitutes error, fear, guilt, and the bur-
densome nature of reporting. Incomplete records limit potential to learn from
errors and to improve quality and safety of nursing care (Meurier, 2000). Re-
search and quality improvement projects are hampered, along with loss of abil-
ity for hospitals to diagnose their systems and prevent future errors. Changing
nurses’ perceptions about incident reporting, coupled with an administrative shift
to a systems approach to errors, would allow for greater analysis and further



34 ANNUAL REVIEW OF NURSING RESEARCH

research toward preventable actions. As reported by Ebright, Patterson, and Ren-
der (2002), fundamental to the success of decreasing adverse events is a change in
understanding of how errors occur and the relinquishment of focus on individuals
as the source of the problem. Error management is based on understanding the
nature and extent of the adverse event and changing the conditions that are re-
sponsible for its occurrence (Helmreich, 2000). According to Bates et al. (1995,
p. 30), “Better systems should promote fewer errors and include effective mecha-
nisms for catching those that do occur.”

Although the complexity of medication administration will continue, a
fuller understanding of why and how medication administration errors occur and
the issues that surround reporting of such errors will further efforts to decrease
error occurrence and ultimately increase patient safety. Identifying causal or con-
tributing factors to potential medication administration error will stimulate dis-
cussion and implementation of interventions to reduce error occurrence. And
identifying the critical thinking patterns nurses employ to catch potential er-
rors or near misses will provide data important to nursing education in teaching
the administration of medications. Central to understanding is a reporting sys-
tem devoid of the blame and shame currently haunting nurses in spite of recent
trends that shift responsibility toward systems and away from individuals. Em-
phasis should be placed on data collection and the importance of analyzing errors
in order to diagnose system problems (Institute of Medicine, 1999). As long as
fear, shame, and guilt are associated with error admission, nurses will continue to
underreport.

CONCLUSION

Early literature (through the mid-1990s) reflects the individual paradigm ap-
proach (active failures), where blame was placed at the individual level when
a medication administration error was made, as supported by Cobb’s (1986) de-
velopment of a tool to assess medication error severity upon which disciplinary
action could be based. Subsequent literature reflects a more systems-based ap-
proach (latent conditions), where defects in the system are deemed culprits of
error as evidenced by implementation of barriers and safeguards (technology, sys-
tem redesign) in an attempt to change the conditions under which humans work
(Reason, 1990; Reason, 2000).

Both active failures and latent conditions established in Reason’s theory re-
main prevalent in current literature, where active failures often display them-
selves in the form of incorrect drug calculations as with weight-based dosing,
lack of individual knowledge, and failure to follow established protocol. Latent
conditions are evidenced as time pressures, fatigue, understaffing, inexperience,
design deficiencies, and inadequate equipment and may lie dormant within a
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system until combined with active failures to create opportunity for error. Al-
though medication error research has shifted in emphasis toward identification
of system problems inherent in error occurrence, the shift has been gradual and
remains ongoing. No one force emerges as a clear antecedent to medication ad-
ministration error, reinforcing the complexity of medication administration in-
volving many individuals, conducted in a complex environment, and frequently
the result of several causes (Wakefield et al., 1998). As a result, antecedents to
medication administration errors remain elusive, demonstrating many forms in
many contexts and making a clear remedy unattainable at present. Further re-
search and replication of existing studies are necessary to ascertain incidence
and antecedents with emphasis placed on more dependable reporting measures
in which nurses are not threatened by reprisal. Nursing focus groups could in-
form research concerning antecedents of medication administration errors as well
as reasons why nurses do not report error. Use of focus groups may also provide
new insights given the “think tank” format and brainstorming discourse. Until
more accurate reporting is achieved, researchers are only speculating using limited
data.

Administration and management should be surveyed to determine the per-
ceptions of medication error regarding the paradigm shift from individual re-
sponsibility to system factors. Degree of shift may require further education
regarding system factors influencing error. Implementation of technology (e.g.,
computerized order entry, bar coding, medication dispensing carts) should also
be researched to ascertain its effect on medication error incidence along with
evaluation of cost effectiveness and new antecedents resulting from technology
implementation. What kind of system workarounds have evolved since techno-
logy implementation? What kinds of errors occur as a result of workarounds? Can
workarounds be prevented by upgrades and patches to current technology?

Also lacking in the literature are qualitative studies elucidating the critical
thinking process nurses use in discovering and preventing near miss medication
administration errors. What causes nurses to question medication orders, how
the medication dosage was supplied, or administration of a particular medication?
Research of this type would identify themes and patterns, thereby allowing future
educational opportunities that may lead to decreased medication errors.

Medication administration errors may never be totally eradicated due to the
propensity for human error and system failure, but much can be improved from
the current situation. With continued research examining errors and potential
errors coupled with improved reporting systems, diagnosis of system frailties and
dormant antecedents is possible, thereby improving health care, increasing pa-
tient safety, and lowering health care costs. Medication errors are one of the most
common causes of avoidable harm to patients (Joint Commission on Accredi-
tation of Healthcare Organizations, 1999). “If we know how to do it better and
don’t, we are behaving unethically. Safety is a moral issue” (Leape, 2004).
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Chapter 3
Fall and Injury Prevention

Leanne M. Currie

ABSTRACT

Falls and related injuries are increasingly being recognized as a nursing-sensitive qual-
ity indicator, and they continue to be an unsolved patient safety problem in inpatient
and outpatient care areas as well as in the community at large. The purpose of this
review is to summarize the current research related to fall and injury prevention.
The chapter is organized presenting research in (1) the community and (2) acute
and long-term care settings. For each setting, the research that addresses risk fac-
tors, risk assessment instruments, and fall and injury prevention efforts are reviewed.
There is a large body of research that investigates fall and injury prevention across the
care continuum. In the community setting, targeted risk evaluation in the emergency
department and management of vitamin D deficiency appear to be promising preven-
tive methods. However, further research needs to explore staffing ratios, automated
methods of assessing and communicating fall risk, improved methods and timing of
risk evaluation and methods by which existing and new evidence might be translated
into practice.

Keywords: patient safety, nursing, falls
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Falls and related injuries continue to be an unsolved problem in inpatient and out-
patient care areas as well as in the community at large. Increased attention to this
problem in recent years derives from the evolving health care delivery environ-
ment, which includes higher patient-to-nurse staffing ratios, cutbacks stemming
from managed care, and national efforts toward improving patient safety.

Excluding the pediatric population, the incidence of falls in the United
States increases with age. Approximately 32% of community-dwelling individuals
over the age of 65 fall each year. This is an important issue because the life expec-
tancy of Americans is also increasing; Americans over the age of 65 currently rep-
resent 12% of the population, which equates to approximately 35 million people.
However, this proportion is expected to increase to 19.6% (or approximately 63
million people) by 2030 (Morbidity and Mortality Weekly Report, 2003). There-
fore, if the trend for increased falls in community-dwelling individuals continues,
we are at risk for 20 million community-dwelling individuals falling each year.

Unintentional injury is the fifth leading cause of death in the general popu-
lation in the United States, and falls are the second most common cause of un-
intentional injury across ages. In the community setting, fall-related injuries are
the most common cause of death in the persons over the age of 65, resulting in
38.4 fall-related deaths per 100,000 individuals 65 years or older (Hausdorff, 2001;
Hornbrook et al., 1994; Lauritzen, 1996; Office of Statistics and Programming,
2005). Although the underlying status of the individual who sustains a fall may
contribute to the fall and subsequent injury, the trauma related to the fall itself is
most often the cause of morbidity and mortality.

Sadly, fall-related death rates have gradually increased between 1999 and
2002; from 29 to 36 per 100,000 (Office of Statistics and Programming, 2005).
This is likely due to the aging population, but is a growing public health issue
despite local efforts at fall prevention (Morbidity and Mortality Weekly Report,
2003; National Center for Injury Prevention and Control, 2003). Investigators
have found that fall-related injuries account for up to 15% of rehospitalizations
in the first month postdischarge (Mahoney et al., 2000). Whether or not this
is a function of hospital processes to decrease length of stay, a function of the
aging population, or yet some other unrecognized factor, it is clear that falls in
the community are a public health issue that should be addressed.

Because of the magnitude of the problem, fall-related death prevention is a
Healthy People 2010 (HP2010) objective. The specific goal is to reduce the num-
ber of deaths resulting from falls among those aged 65 or older to no more than
34.6 per 100,000 persons from the baseline of 38.4 per 100,000. This is a growing
challenge as the population ages. Despite the high risk for deaths related to falls in
the geriatric population, fall prevention is neither a Health Plan Employer Data
and Information Set preventive indicator nor an Agency for Healthcare Research
and Quality preventive quality indicator (Levine et al., 2005).

Although not a formal nursing quality indicator for ambulatory or primary
care, fall and injury prevention is a known public health issue. The gerontology
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physician community has carried out a large body of work toward addressing this
problem; however, nursing care (e.g., primary care nurse practitioners, ambula-
tory care nurses) can influence fall and injury prevention in these areas as well.
Indeed, as the health care provider community moves toward patient-centered
care, fall and fall-related injury prevention is gradually being addressed across the
care continuum, invoking the potential to effectively contend with this issue and
to more clearly define the role of nursing in its prevention.

FALLS ARE A PATIENT SAFETY ISSUE

Promotion of patent safety in hospitals has been a focus of attention for nursing
care and hospital quality management for decades. And fall prevention has been
an individual area of concern for nurses almost 50 years (Grubel, 1959; Thurston,
1957). Indeed, for hospital-based incident reporting, an unintentional fall is con-
sidered avoidable and is therefore classified as an adverse event.

Falls are the most frequently reported adverse events in the adult inpatient
setting, with fall rates ranging from 1.7 to 25 falls per 1,000 patient days de-
pending on the care area, with geropsychiatric patients having the highest risk
(Halfon, Eggli, Van Melle, & Vagnair, 2001; Leape et al., 1991; Mahoney, 1998;
Morgan, Mathison, Rice, & Clemmer, 1985). Extrapolated hospital fall statistics
indicate that the overall risk of a patient falling in the acute care setting is ap-
proximately 1.9% to 3% of all hospitalizations (Leape et al., 1991; Mahoney,
1998; Morgan et al., 1985). In the United States, there are approximately 37 mil-
lion hospitalizations each year (Healthcare Cost and Utilization Project, 2002);
therefore the resultant number of falls could reach more than 1,000,000 per
year.

Injuries are reported to occur in approximately 6% to 44% of inpatient falls
(Hitcho et al., 2004; Lauritzen, 1996; Morse, 1997; Resnick & Junlapeeya, 2004;
Rohde, Myers, & Vlahov, 1990). Serious injuries from falls, such as head injuries
or fractures, occur in a lesser proportion, 2% to 8%, of falls (Hitcho et al., 2004);
however, these serious injuries are estimated to occur approximately 90,000 times
per year in the United States. Deaths from falls in the inpatient environment are
a relatively rare occurrence, less than 1%. However, given the hospital admission
rates, it is estimated that up to 11,000 fatal falls occur per year nationwide. Most
of these falls are considered preventable, and the fatal injuries from preventable
falls should not occur while a patient is under hospital care.

FALLS AS A NURSING-SENSITIVE
QUALITY INDICATOR

As one of the nursing quality indicators monitored by the American Nurses As-
sociation, National Database of Nursing Quality Indicators (ANA-NDNQI) and
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by the National Quality Forum (American Nurses Association, 1999; National
Quality Forum, 2004), falls have long been associated with the quality of nursing
care in the acute care setting. Participation in the ANA-NDNQI provides hospi-
tals with the ability to view their fall and injury rates in relation to other hospitals
of similar type and size. However, participation is voluntary, and as such, has not
been adopted nationally.

A second national repository for care-related fall and injury reporting is the
Maryland Quality Indicator Project, which provides benchmarks for the behav-
ioral health, long-term care, and home care settings (Maryland Quality Indicator
Project, 2005). As with the ANA-NDNQI, participation in this project is volun-
tary on the part of the care agency, but can be beneficial as it provides the ability
to benchmark with similar institutions.

In the home care setting, the Centers for Medicare & Medicaid Service’s
Outcome and Assessment Information Set provides the reporting basis for the
patients’ physical functioning. Recent efforts in home care quality seeks to include
falls as a quality indicator for patients who are not completely bedbound (Hirdes
et al., 2004). These data will provide a better representation of the problem and
also have the potential to identify patients at risk for falls and thus prevent falls
and fall-related injuries.

In the nursing home setting, the long-term care minimum data set
(LTCMDS) is used for reporting all aspects of care. The LTCMDS captures fall
and injury histories via assessments that are performed on admission and at regular
intervals during a resident’s stay. In addition, residents are evaluated for balance
and ability to perform activities of daily living (ADLs), with the goal to prevent
falls should the patient be deficient in these areas. However, recent work by Hill-
Westmoreland and Gruber-Baldini (2005) indicated that chart reviews for a group
of long-term care facilities only demonstrated 75% concordance between chart
abstraction and minimum data set reporting. A more recent development in the
long-term care setting, the Nursing Home Quality Initiative (NHQI), promotes
the collection of a list of enhanced quality indicators, including those that track
declines in functional and cognitive status (Centers for Medicare & Medicaid
Services, 2003, 2005). Increased and more accurate monitoring of these elements
has the potential to reduce falls among nursing home residents; however, the ef-
fect of these efforts has yet to be established.

DEFINITIONS OF FALLS AND
RELATED INJURIES

Although reporting has improved in recent years, early work in this field was trou-
bled by inconsistencies in the definitions of falls and related injuries by which
the outcome variables had different meanings depending on the definition used,
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making it difficult to conduct large-scale reviews (Close et al., 1999; Masud &
Morris, 2001). Falls may be precipitated by intrinsic or extrinsic factors. Extrinsic
factors include environmental hazards, whereas intrinsic factors include physio-
logic processes that may precipitate a fall. Distinguishing between intrinsic or ex-
trinsic risk factors can facilitate identification of preventive strategies. According
to Tinetti, Speechley, and Ginter (1988), a fall in the nonhospitalized geriatric
population is defined as “an event which results in a person coming to rest unin-
tentionally on the ground or lower level, not as a result of a major intrinsic event
(such as a stroke) or overwhelming hazard.”Agostini, Baker, and Bogardus (2001)
adapted this definition for the inpatient, acute, and long-term, care areas to define
a fall as “unintentionally coming to rest on the ground, floor, or other lower level,
but not as a result of syncope or overwhelming external force.”

Other definitions are broader and include falls related to intrinsic events
such as syncope or stroke. For example, Nevitt’s definition of a fall is “falling all
the way down to the floor or ground, or falling and hitting an object like a chair
or stair” (Nevitt, Cummings, & Hudes, 1991). The ANA-NDNQI (American
Nurses Association, 2005) provides an all-inclusive definition whereby a fall is:

an unplanned descent to the floor (or extension of the floor, e.g., trash can or other
equipment) with or without injury. All types of falls are included whether they result
from physiological reasons or environmental reasons. (p. 26)

The International Classification of Diseases 9 Clinical Modifications (ICD-
9-CM) attributes several codes to falls, all of which have broad descriptions: ac-
cidentally bumping against moving object caused by crowd with subsequent fall
(E917.6); fall on or from ladders or scaffolding (E881); fall from or out of build-
ing or other structure (E882); other fall from one level to another (E884); fall on
same level from slipping, tripping, or stumbling (E885); fall on same level from
collision, pushing, or shoving by or with another person (E886); and other and
unspecified fall (E888) (National Center for Health Statistics, 2005). In the in-
patient care setting, E888 is the code that is typically used to record a fall in a
medical record. However, this ICD-9-CM code is not consistently used for re-
porting; therefore, institutions generally rely on incident reports as the method
of identifying fall events (National Center for Health Statistics, 2005).

Fall-related injuries in the community, home care, and long-term care areas
are generally characterized by ICD-9-CM diagnoses for the related injured body
part. However, in the acute care setting, fall-related injuries are generally cate-
gorized as none, mild, moderate, major, and injuries that result in death. These
definitions are as follows: (1) None indicates that the patient did not sustain an
injury secondary to the fall; (2) Minor indicates those injuries requiring a sim-
ple intervention; (3) Moderate indicates injuries requiring sutures or splints; (4)
Major injuries are those that require surgery, casting, further examination (e.g., for
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a neurological injury); and (5) Deaths are those that result from injuries sustained
from the fall (American Nurses Association, 1999).

According to Morse (1997), inpatient falls can be classified into three
categories: accidental falls (derived from extrinsic factors, such as environmental
considerations), anticipated physiologic falls (derived from intrinsic physiologic
factors, such as confusion), and unanticipated physiologic falls (derived from un-
expected intrinsic events, such as a new onset syncopal event or a major intrinsic
event such as stroke). According to the Morse classification (1997), approxi-
mately 78% of the anticipated physiologic falls can be identified and thus pre-
vented. However, work that identifies precursors to unexpected intrinsic events,
such as screening for predictors of syncopal events (Kumar, Thomas, Mudd, Mor-
ris, & Masud, 2003; Richardson et al., 2000, 2002) might increase the proportion
of anticipated physiologic falls, which could ultimately prevent more falls.

DEFINITIONS OF FALLS IN THE CONTEXT
OF MEDICAL ERRORS

A fall is consistent with the definition of a medical error, which states that an
error is “the failure of a planned action to be completed as intended” (i.e., er-
ror of execution) or “the use of a wrong plan to achieve an aim” (i.e., error of
planning) (Committee on Data Standards for Patient Safety, 2003; Committee
on Quality of Health Care in America, 1999). In this sense, the planned action
might be to ensure the patient’s safety, and an error in planning might be to ap-
ply an inappropriate (or ineffective) therapy to the patient’s plan of care. As an
error of commission, which is “an error that occurs as a result of an action taken,”
a fall might occur when a patient is given a medication that increases the risk for
falling. On the other hand, a fall might be considered an error of omission, “an er-
ror which occurs as a result of an action not taken,”when a patient is not assessed
for fall risk or when an appropriate intervention is not applied. Although not all
patients fall, failure to identify those at risk can predispose caregivers to errors of
omission. Falls can also arise from latent errors where an agency does not apply ap-
propriate standards, sufficient training, or support for the practice-based processes
regarding fall and injury prevention in the care environment. This type of error
has the potential to be systematically removed from most hospital situations in
the United States since the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) has indicated that risk assessment for falls must be car-
ried out on all patients who are hospitalized and that a fall prevention program
must be implemented and evaluated (Joint Commission on the Accreditation of
Hospitals, 2005a). A fall or fall-related injury might constitute a monitoring error
if an appropriate clinical or laboratory evaluation is not used to identify fall risk,
or worse, if the patient is not monitored to identify the presence of injury after
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a fall. For example, if a patient sustained a head injury after a fall, but a com-
puted tomography scan was not performed, the patient might die from a subdural
hematoma, a clinically manageable condition if detected early.

Purpose

The purpose of this review is to summarize the current research related to fall and
injury prevention. The chapter is organized to present research in the commu-
nity and the long-term and acute care settings. For each setting, the research that
addresses risk factors, risk assessment instruments and fall and injury prevention
efforts are reviewed. A growing body of research related to vitamin D (includ-
ing vitamin D deficiency as a risk factor for falls and vitamin D supplementation
as a preventive measure) has been carried out in a various settings. Because the
settings are varied, vitamin D research is presented as it relates to each area.

Methods

MedLine, Cumulative Index to Nursing and Allied Health Literature, and
Cochrane databases from 1966 to November 2005 were searched for medical sub-
ject heading terms, including individual and combinations of accidental falls, pa-
tient safety, medical errors, nursing sensitive quality indicators, and fall preven-
tion. In addition, references from relevant articles were searched. Articles related
to occupational falls, sports-related falls, alcohol-related falls and abuse-related
falls were excluded. Articles that reported physiologic characteristics that are sus-
pected to preclude falls, but that did not examine falls or fall-related injuries as
outcomes, were also excluded because the research is not yet mature enough to
determine the effect on falls and fall-related injuries. Further, articles that were
published in a foreign language were excluded.

FALLS AND RELATED INJURIES
IN THE COMMUNITY

As previously discussed, falls and related injuries are a serious public health prob-
lem in the community. Research about these phenomena were found and cate-
gorized as risk factor identification, risk assessment instruments, and prevention
strategies. Each category of research is discussed below.

Risk Factors in the Community

The pivotal research of Tinetti et al. (1988) related to fall and injury preven-
tion in community-dwelling individuals older than 65 identified the following
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risk factors for falling: (1) postural hypotension, (2) use of any benzodiazepine
or sedative-hypnotics, (3) use of four or more prescription medications, (4) en-
vironmental hazards, and (5) muscular strength or range of motion impairments.
Other researchers have identified additional patient or treatment risk factors such
as (1) comorbidities, including diabetes, diabetic foot ulcer (Wallace et al., 2002),
stroke (Mackintosh, Goldie, & Hill, 2005), syncope (Rubenstein & Josephson,
2002), anemia (Dharmarajan & Norkus, 2004), Alzheimer disease (Bassiony
et al., 2004), and Parkinson disease (Fink, Kuskowski, Orwoll, Cauley, & Ensrud,
2005); (2) Patient characteristics, including fallophobia (also known as “fear of
falling”) (Watanabe, 2005; Wilson et al., 2005), gait problems (e.g., weakness
and impaired sensation) (Gerdhem, Ringsberg, Akesson, & Obrant, 2005), pos-
tural hypotension, impaired ability to perform ADLs, frailty (Delbaere, Crombez,
Vanderstraeten, Willems, & Cambier, 2004; Speciale, Turco, Magnifico, Bellelli,
& Trabucchi, 2004), inability to comply with recommendations (Reuben et al.,
1996); and (3) Other characteristics, including, recent hospitalization (Mahoney
et al., 2000), nonsupporting footwear (e.g., slippers) (Sherrington & Menz, 2003),
reckless wheelchair use (Gavin-Dreschnack et al., 2005), and psychotropic med-
ication use (Joo et al., 2002; Landi et al., 2005).

A growing body of research is investigating vitamin D deficiency as a risk
factor for falls, muscle weakness related to vitamin D deficiency may prove to
be a predictive factor (Dhesi et al., 2002). Dukas, Schacht, Mazor, and Stahelin
(2005) have identified low creatinine clearance as an independent risk factor for
falls in patients with a vitamin D deficiency.

The roles of ethnicity and race in relation to falls and injury have been
studied. Reyes-Ortiz has examined risk factors for Mexican-Americans and found
that in the community, the risk factors are the same as their White counterparts
(Reyes-Ortiz, Al Snih, Loera, Ray, & Markides, 2004). Hanlon et al. examined
predictors of falls between Caucasians and African Americans and found that
African Americans were less likely to fall than Whites (OR = 0.77) (Hanlon,
Landerman, Fillenbaum, & Studenski, 2002).

Risk Factors for Injury

Risk factors for injury in the community are increasingly well characterized. Port-
house and her research team performed a comprehensive cohort study of almost
4,300 women older than 70 years and confirmed the following risk factors for
various types of fall-related fractures: (1) fall in the past 12 months; (2) increas-
ing age; (3) previous fracture; (4) low body weight; and (5) maternal history of
hip fracture (Porthouse et al., 2004). This work also identified that smoking was
not associated with fracture risk. A growing body of research is examining vi-
tamin D deficiency as a risk factor for fracture, however results are conflicting
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to date (Porthouse et al., 2004; Porthouse et al., 2005) but bear further re-
search.

Colon-Emeric and colleagues used data from a large community epidemio-
logic study to identify whether historical and functional information could help
to predict fracture risk (Colon-Emeric, Pieper, & Artz, 2002). The researchers
identified nine characteristics that were predictors of fracture, including (1) fe-
male sex, (2) age greater than 75 years, (3) White race, (4) BMI of less than
22.8 kg/m2, (5) history of stroke, (6) cognitive impairment, (7) one or more ADL
impairments, (8) one or more Rosow-Breslau impairments (e.g., unable to per-
form heavy work, walk a mile, or climb stairs), and (9) anti-epileptic drug use.
Ohm, Mina, Howells, Blair, and Bendick (2005) recently identified that elderly
community-dwelling individuals with traumatic head injuries were more likely to
die based on the use of antiplatelet therapy (RR = 2.5 for those taking antiplatelet
therapies; p = 0.016). Many of these injury risk factors are consistent with fall
risk factors, which accentuates the need to effectively screen elderly community-
dwelling individuals. However, the factors that preclude patients to higher in-
jury such as antiplatelet therapy might establish the need for additional safety
measures.

Risk Assessment Instruments for the Community

Tinetti (1986) developed a fall risk assessment index based on nine risk factors,
including mobility, morale, mental status, distance vision, hearing, postural blood
pressure, back examination, medications, and ability to perform ADLs. This in-
strument has been the most widely used and tested, with a reported sensitivity
and specificity of 80% and 74% respectively (Perell et al., 2001). Other instru-
ments used in the community include following with self reported sensitivities
and specificities: (1) Berg Balance Test (sensitivity = 77%; specificity = 86%),
(2) Elderly Fall Screening Test (sensitivity = 93%; specificity = 78%), (3) Dy-
namic Gait Index (sensitivity = 85%; specificity = 38%), and (4) Timed Get Up
and Go test (sensitivity = 87%; specificity = 87%) (Perell et al., 2001). Aside
from the Timed Get Up and Go test, which takes less than a minute, these in-
struments generally take 15 to 20 minutes to complete (Perell et al., 2001). Lord
et al. (2005) recently evaluated the effect of an exercise-related fall prevention
program, but found that the intervention was not useful in the general commu-
nity who were not screened for risk. They concluded that screening to identify
individuals at high risk for falls would likely be necessary for a successful fall pre-
vention program. Further research to identify the most accurate yet easy to use
risk assessment instrument would be necessary to move these efforts forward.

A potential time point for risk assessment is in the emergency department
(ED). Weigand and Gerson (2001) conducted a systematic review to examine
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the potential benefits of assessment of fallers while in the ED. This review and a
growing body of evidence suggest that targeted assessment and referral of patients
admitted to the ED because of a fall is promising (Close et al., 1999; Davison,
Bond, Dawson, Steen, & Kenny, 2005; Miller, Lewis, Nork, & Morley, 1996).
Although no standardized instrument has yet been developed for use in this en-
vironment, the potential for the prevention of falls and related injuries in the
community would be increased with the accurate identification of patients at risk
for falls in the ED.

To date, a limited number of automated community-based fall assessment in-
struments have been described. By far the most complex and integrated is the Fall
Risk Assessment and Management System (FRAMS), which was developed by
the Australia Family Practice Group for use in the community by family practice
physicians (Liaw et al., 2003). FRAMS includes automated recommendations af-
ter the clinician executes a thorough patient assessment. Although this system
appears promising, its efficacy has not yet been reported.

Lord, Menz, and Tiedemann (2003) describes an electronic fall risk assess-
ment instrument that provides a method to measure several risk factors, including
vision, peripheral sensation, muscle force, reaction time, and postural sway. Al-
though this instrument is thorough, it is meant for use by a physical therapist or
a physician, nurse practitioner, or physician assistant for a focused fall risk assess-
ment rather than as a triage or screening tool. The novel aspect of this instrument
is the comparison of the individual’s score to the normative scores for each of the
assessments. This provides the clinician with an anchor and may facilitate im-
proved screening over time.

Another electronic fall risk assessment instrument, described by Dyer,
Watkins, Gould, and Rowe (1998), is an electronic checklist in a fall prevention
clinic. Unfortunately, the researchers concluded that the clinic itself was more
successful than the instrument in identifying risk factors for falling, underscoring
the reality that the implementation of an instrument without associated policy
and procedure changes may have limited effect.

Other automated instruments derive from the domain of physical therapy
in which the physical assessment is captured electronically (Dyer et al., 1998)
or in which computer logic is applied to the detailed evaluations inherent in fall
assessment (Lord et al., 2003). The presence of these automated systems indicates
that there is movement toward computerized fall risk assessment. Indeed, many
clinical information systems have adapted paper-based assessment instruments for
use in the acute care setting. However, the efficacy of these systems has not been
reported, and their effectiveness is likely to be constrained by the limits of the
original instrument, the system in which they are placed, and the design team
in ensuring that the automated instrument accurately reflects the logic of the
original instrument.
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Prevention Strategies in the Community

To date, several reviews have been conducted to examine the evidence available
to support practice in this area (Agostini et al., 2001; Chang et al., 2004; Cum-
ming, 2002; Gillespie, Gillespie, Cumming, Lamb, & Rowe, 2000; Gillespie et al.,
2001, 2003). Gillespie and colleagues (2003), via the Cochrane Collaboration,
identified the need for multipronged, interdisciplinary prevention programs; more
accurate risk assessment instruments; and more research related to this complex
and costly problem. Cumming (2002) reviewed 21 trials and concluded that ex-
ercise programs were the most promising and reduction of antipsychotic medica-
tions should be considered. However, Cumming also concluded that none of the
reviewed research studies provided a definitive prevention strategy. Chang and
collaborators (2004) conducted a similar review targeted at examining interven-
tions for older adults in the community and found that multifactorial assessments
with targeted intervention reduced risk of falls by 37% and that exercise inter-
ventions reduced fall risk by 14%. Hill-Westmoreland, Soeken, and Spellbring
conducted a recent meta-analysis, including a sensitivity analysis, which iden-
tified an improved effect on fall prevention in the community when individual-
ized management was added to exercise interventions (i.e., exercise interventions
were not sufficient in and of themselves; instead, care needed to be tailored for
specific individuals) (Hill-Westmoreland & Gruber-Baldini, 2005).

Researchers are exploring several other individual prevention strategies in-
cluding falls clinics, exercise interventions (e.g., Tai Chi), vitamin D intake,
home visits for safety checks, cataract surgery, and cardiac pacing. Falls and bal-
ance clinics (Nitz & Choy, 2004) present a promising community-based solution
to the problem of falls. Clinics such as these provide focused intervention plan-
ning for patients identified at risk for falling. Accurate identification of such pa-
tients in primary care settings is the key limitation to the success of such clinics.
Identification of recurrent fallers in the ED via comprehensive screening and tai-
lored interventions has been successful at reducing recurrent falls by 36% (Davi-
son et al., 2005) and by 38% in a nurse-led intervention that provided home
assessment and tailored interventions (Lightbody, Watkins, Leathley, Sharma, &
Lye, 2002). These recent studies add to early work in the Prevention of Falls in the
Elderly Trial, or PROFET, which found a 61% decrease in falls for patients who
were identified in the ED and who received subsequent detailed risk assessment
and tailored interventions (Close et al., 1999).

Exercise-related interventions are by far the most commonly studied indi-
vidual community prevention strategy and most of this research indicates that
exercise is beneficial for patients with some research demonstrating that exercise
regimens that involve balance training, such as Tai Chi, are more effective (Li
et al., 2005; Sattin, Easley, Wolf, Chen, & Kutner, 2005; Wayne et al., 2005;
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Wolf, Barnhart, Ellison, & Coogler, 1997; Wolf, Barnhart et al., 2003; Wolf, Sat-
tin et al., 2003). Robertson, Campbell, Gardner, and Devlin (2002) performed
a meta-analysis of four studies that examined effects of home exercise program.
They found in the pooled effect analysis both fall and injury rates decreased by
35%. Exercise in conjunction with cognitive behavioral therapy, whereby pa-
tients are taught how to increase self-awareness about risky situations, has demon-
strated promising results including a longer time before first fall and decreased in-
juries (Reinsch, MacRae, Lachenbruch, & Tobis, 1992). Unfortunately, this work
did not demonstrate an effect on fall prevention efficacy, fear of falling, or actual
fall rates (Reinsch et al., 1992).

Laboratory studies indicate that calcium and vitamin D reduce bone loss
(Nieves, 2005), and a growing body of work is examining the ability for vita-
min D supplementation to prevent fractures in individuals who are vitamin D
deficient. However, research to date has been inconclusive, and larger, more re-
cent studies have indicated that the use of vitamin D does not reduce fracture
risk in the general community (Grant et al., 2005). However, a meta-analysis
performed by Bischoff-Ferrari and team (2005) revealed that larger doses of vi-
tamin D supplementation (700–800 IU/d) reduced the risk of fracture by up
to 26%, whereas smaller doses of vitamin D (400 IU/d) did not reduce frac-
ture risk. Although these are promising results, more research is required to
identify best practice recommendations related to vitamin D deficiency screen-
ing and vitamin D supplementation. Interestingly, vitamin D might be integral
in preventing falls themselves (and possibly breast and colon cancers) (Bitan,
Meyer, Shinar, & Smora, 2004; Mosekilde, 2005). Recently, Latham and col-
leagues have demonstrated that vitamin D intake is an individual predictor for
fall reduction, with the primary mechanism of action being improvement in mus-
cle strength (Latham, Anderson, Lee et al., 2003; Latham, Anderson, & Reid,
2003).

Other researchers are exploring the ability for osteoporosis prevention med-
ications to reduce fracture risk. Research has reported that risedronate, an oral
medication for osteoporosis prevention, was effective at preventing fracture in
older patients who have had a stroke (Sato, Iwamoto, Kanoko & Satoh, 2005;
Sato, Kanoko, Satoh & Iwamoto, 2005).

Cardiac pacing for appropriate individuals can reduce or prevent falls related
to syncopal episodes (Kenny, 1999). Other related efforts include home assess-
ment for risk factors with the implementation of safety devices such as handrails,
nonslip surfaces on stairs, and removal of throw rugs (Clemson, Cumming, &
Roland, 1996; Morgan, Virnig, Duque, Abdel-Moty, & Devito, 2004; Rodriguez
et al., 1995; Steinberg, Cartwright, Peel, & Williams, 2000). Researchers who
conducted a recent randomized controlled trial found that thin-soled shoes were
found to be the best type of shoe for patients, rather than running shoes, which
have sticky soles (Robbins, Gouw, & McClaran, 1992).
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Summary of Community-Based Falls and Related Injury

In summary, authors of several reviews have examined the efficacy of community-
based fall and injury prevention programs. These reviewers have indicated that
individualized multipronged interventions are effective at reducing falls and re-
lated injuries in the community setting (Gillespie et al., 2003). However, these
interventions are not in place across primary care areas, which hinders their po-
tential efficacy, and the aging community would likely benefit from large-scale
implementation of these proven preventive interventions.

FALLS AND RELATED INJURIES IN THE ACUTE
AND LONG-TERM CARE SETTINGS

Fall and related injury prevention is a major focus for both acute and long-term
health care organizations. In the acute care setting, the 2005 JCAHO National
Patient Safety Goals include the requirement for assessment and periodic re-
assessment for fall risk (Joint Commission on the Accreditation of Healthcare
Organizations, 2005a). Although the goal of this requirement is to ensure that
all patients are screened for falls and thus seeks to reduce harm from falls, the
outcome is unpredictable because fall and injury risk assessment instruments in
and of themselves have shown inconsistent effects. A more promising extension
of this goal into 2006 is the additional requisite of implementing and evaluating
a fall prevention program (Joint Commission on the Accreditation of Healthcare
Organizations, 2005b). National compliance with these goals has the potential
to significantly affect the problem of falls in the acute care setting. As mentioned
earlier, efforts to streamline quality of care in the long-term care environment via
improved reporting have the potential to reduce falls and related injuries in these
particularly vulnerable patients; however, the successful implementation of fall
prevention programs will be necessary to improve the problem.

Falls have several possible consequences. Recurrent falls have been identified
as contributing to increases in the length of stay (LOS) in elderly psychiatric pa-
tients (Greene et al., 2001). A fall may also lead to a poorer quality of life because
of “fallophobia,” a fear of future falls and a factor that may itself contribute to fall
risk (Parry, Steen, Galloway, Kenny, & Bond, 2001). Injuries occur in between
6% to 44% of falls in the acute care setting (Hitcho et al., 2004; Morse, 1997;
Rohde et al., 1990). In the long-term care population between 9% to 15% of falls
result in injury, with approximately 4% of these falls resulting in fractures (Fran-
cis, 2001). Additionally, patients who have underlying disease states are more
susceptible to injuries. For example, osteoporosis can increase risk for fracture
and bleeding disorders can increase risk for internal bleeding (Rothschild, Bates,
& Leape, 2000). Fall-related injuries increase resource utilization; injuries from
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falls lead to increased LOS and an increased chance of unplanned re-admission
or of discharge to residential or nursing home care (Frels, Williams, Narayanan,
& Gariballa, 2002). Further, inpatients who have incurred an injury due to a fall
have approximately 60% higher total charges than those who did not fall or those
who fell and did not sustain an injury (Bates, Pruess, Souney, & Platt, 1995).

Evans, Hodgkinson, Lambert, Wood, and Kowanko (1998), via the Joanna
Briggs Institute, performed a systematic review of the evidence up to 1997 for fall
and injury prevention in the acute care setting. They examined 200 studies re-
lated to identification of predictors, risk assessment instrument development and
testing, and fall and injury prevention interventions. Of these studies, only two
were randomized controlled trials; however, one was too small to identify an ef-
fect from using bed alarms (Tideiksaar, Feiner, & Maby, 1993) and one, in which
bracelets were used for patient identification, proved inconclusive (Mayo, Glout-
ney, & Levy, 1994). Evans and colleagues (1998) summarized that the instruments
evaluated were not generalizable; however, they did not adequately compare the
psychometric properties of the instruments in question. Rather, they evaluated
research related to the implementation of such instruments, which was relatively
weak up to that time point. In addition, Evans and colleagues identified that in-
dividual interventions were not more useful than any of the fall prevention pro-
grams that might be developed at a particular institution for a specific subset of
patients. Although this conclusion may have been sufficient at that time point,
the research has matured and this statement may no longer be true. More recent
research has seen a growing number of randomized controlled trials, which will
facilitate the ability to make stronger practice recommendations for this complex
and challenging problem.

Research related to falls and related injuries in the acute and long-term care
settings were identified and categorized as risk factor identification, risk assess-
ment instruments, and prevention strategies. Each category of research is dis-
cussed below.

Acute Care and Long-Term Care Risk Factors

Factors associated with patients at risk of falling in the acute care setting have
been explored extensively, particularly over the past two decades (Mahoney,
1998; Morse, 1985b, 1998; Morse, Tylko, & Dixon, 1987; Oliver, Daly, Martin,
& McMurdo, 2004; Passaro et al., 2000; Perell et al., 2001). Evans, Hodgkinson,
Lambert, and Wood (2001) conducted a systematic review of research related to
risk factor identification for falls and identified 28 risk factors, including impaired
mental status, special toileting needs, impaired physical status and to some extent
age and medications. Oliver and colleagues (2004) reviewed the risk factor and
risk assessment literature and identified five risk factors consistent across studies,
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including unsteady gait, increased toileting needs, confusion, sedative-hypnotics
and history of falling. Risk factors in the long-term care environment are largely
the same, with the addition of inability to transfer effectively (Becker et al., 2005)
and short-term memory loss (Kron, Loy, Sturm, Nikolaus, & Becker, 2003). Al-
though ability to transfer and short-term memory function might be characterized by
unsteady gait and confusion, these items are expressly captured via the LTC-MDS.

Research has consistently demonstrated that multiple factors are associated
with falling in elderly and hospitalized patients and that fall risk increases as the
number of factors increases (Agostini et al., 2001; Evans et al., 1998; Morse,
1985a, 1985b, 1998; Morse et al., 1987; Oliver et al., 2004; Rubenstein, Pow-
ers, & MacLean, 2001; Tinetti & Williams, 1997). Although increased age is a
strong predictor of falling in the community and has been cited as a factor for
both risk of falling as well as for the severity of injury from the fall in acute care
(Mahoney, 1998; Rubenstein et al., 2001), it has not always been found to be a
factor in the acute care population (Currie, Mellino, Cimino, & Bakken, 2004;
Hendrich, Bender, & Nyhuis, 2003; Morse, 1985a). Instead, comorbidities and
impaired functional status may be more important predictors of falls and sub-
sequent injury in this setting (Morse, 1985a; Rothschild et al., 2000). Indeed,
recent work by Hendrich et al. (2003) did not support the association between
increasing age (after the age of 65) and increased risk of falling in the inpatient
environment. Instead, they found that confusion was the most important risk fac-
tor associated with the risk of falling. Nevertheless, age must be considered when
discussing injury associated with falls because with age often comes frailty. Several
researchers have identified sex as a risk factor, with female sex being a risk factor
in the older population. However, more recent research has indicated that male
sex contributes to fall risk in the younger population (Currie et al., 2004; Groves,
Lavori, & Rosenbaum, 1993; Hendrich et al., 2003), however the cause for this
has not been determined.

Harwood reviewed the literature related to visual problems and falls. The
review demonstrated that uncorrected visual impairment nearly doubled the risk
of falling (Harwood, 2001; Harwood et al., 2005). Cardiovascular causes of falls
derive predominantly from neurally mediated disorders (e.g., vasovagal syncope)
and cardiac abnormalities (e.g., arrhythmias, infarction, valvular stenosis) (Carey
& Potter, 2001; Eltrafi, King, Silas, Currie, & Lye, 2000). Time of day has also been
implicated. Tutuarimia, de Haan, and Limburg (1993) identified a higher rate of
falls during the night shift, but this is inconsistent with other research and may
in fact be explained by staffing patterns. Association of falls to the lunar cycle has
also been explored, but found to be not associated with fall rates (Schwendimann,
Joos, Geest, & Milisen, 2005).

Vitamin D deficiency has been implicated as a risk factor for falls and frac-
ture in the long-term care setting (Bischoff-Ferrari et al., 2004). In addition,
elevated alkaline phosphatase and low serum parathyroid hormone have been
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identified as predictors for falls (O’Hagan & O’Connell, 2005; Sambrook et al.,
2004).

There is growing evidence of an association between low staffing ratios and
an increase in the incidence of falls (Dunton, Gajewski, Taunton, & Moore, 2004;
Hitcho et al., 2004; McGillis Hall, Doran, & Pink, 2004; Tutuarima et al., 1993;
Whitman, Lim, Davidson, Wolf, & Wang, 2002). This recent work has identified
an inverse association between licensed nurse staffing ratios and fall rates (i.e.,
a higher proportion of nurses is associated with lower fall rates) (Dunton et al.,
2004; Loan, Jennings, Brosch, DePaul, & Hildreth, 2003; Tutuarima et al., 1993;
Whitman et al., 2002). In addition, a growing body of research related to failure
to rescue, defined as being “based on the premise that although deaths in hospi-
tals are sometimes unavoidable, many can be prevented”(Aiken, Clarke, Sloane,
Sochalski, & Silber, 2002; Clarke & Aiken, 2003; Needleman, Buerhaus, Mattke,
Stewart, & Zelevinsky, 2002). This research supports the inclusion of unantici-
pated physiologic events into the definition of falls because the patient’s safety is-
sues should be addressed at all times. Other researchers who have examined nurse
staffing ratios and fall rates have suggested that fall rates decreased with a decreas-
ing number of nurses aids rather than licensed nursing staff (Unruh, 2003). This
is supported by recent work by Krauss and colleagues (2005), who have identified
that of the fallers in their case-control study, 85% of those in need of assistance
or supervision with ambulation fell while not being supervised.

Certain subgroups of patients have been identified to be higher risk because
of the inherent characteristics of their disease process or treatment modalities.
These groups of patients include those in the care areas of geriatrics, behavioral
health, oncology, rehabilitation, stroke units, and areas caring for multiple scle-
rosis patients.

In the behavioral health setting, fall rates range from 4.5 to 25 falls per
1,000 patient days. Researchers have investigated the risk factors in the behav-
ioral health setting and have identified the typical faller to be a female with a
history of falls who is less than 65 years of age and who is experiencing anxiety
and agitation and receiving a sedative, tranquilizer, or laxative (Vaughn, Young,
Rice, & Stoner, 1993). Irvin (1999) explored risk factors in the psychiatric set-
ting and found that gait or balance problems and history of falls were the primary
predictors. Although many of these characteristics are consistent with patients in
the acute care setting, younger age and comorbidities such as depression and psy-
chosis are often predictors in this population (Lim, Ng, Ng, & Ng, 2001; Poster,
Pelletier, & Kay, 1991; Tay et al., 2000; Tsai, Witte, Radunzel, & Keller, 1998). In
addition, treatments specific to behavioral health patients are different than those
in the acute care setting. For example, patients treated for late-life depression are
at risk for falling in the first weeks of using a tricyclic antidepressant and should
be monitored closely in the time during which they are adjusting to the new med-
ication (Joo et al., 2002). De Carle and Kohn (2000, 2001) have described risk
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factors in behavioral health patients and have identified electroconvulsive ther-
apy as a factor that may increase the risk that a patient may fall.

Patients in rehabilitation units are also at higher risk, likely because they
have suffered injuries such as stroke or head injury, which preclude muscle weak-
ness, impaired cognition, and impulsivity (Rapport et al., 1993; Salgado, Lord,
Ehrlich, Janji, & Rahman, 2004). In addition, these patients are being physically
challenged, which places them in higher risk situations, and thus at higher risk
for falling (Teasell, McRae, Foley, & Bhardwaj, 2002). Oncology patients may be
at higher risk because of the side effects of chemotherapy or fatigue.

In the pediatric inpatient setting, fall rates range from 0 to 0.8 per 1000
patient days (Graf, 2005). These rates are low compared to adult inpatient and
long-term care rates. The factors that limit the number of falls in this population
are unclear, but may be related to staffing ratios and/or the common practice of
parents staying with pediatric inpatients.

Injury Risk Factors

In general, injury risk factors are similar across care areas. Vassallo, Vignaraja,
Sharma, Briggs, and Allen (2004) examined the risk factors associated with in-
jury in a group of inpatient fallers and found that three factors were associated
with injuries related to falls: (1) history of falls; (2) confusion; and (3) unsafe
gait. In addition to these, Rothschild identified physiological processes, such as
increased bleeding tendencies and osteoporosis as factors that increased risk for
bleeding or fracture, (Rothschild et al., 2000). The risk for medications or physi-
ologic factors to precipitate injuries related to bleeding have been explored on a
limited basis in the inpatient population. Contrary to results in the community
(Ohm et al., 2005), Stein, Viramontes, and Kerrigan (1995) found that hospital-
ized stroke patients who are anticoagulated are not at higher risk for falls than
nonanticoagulated patients.

Acute Care Risk Assessment Instruments

Many tools have been developed to identify patients at highest risk for falling
in the acute care setting (Coker & Oliver, 2003; Currie et al., 2004; Hendrich
et al., 2003; Hendrich, Nyhuis, Kippenbrock, & Soja, 1995; Morse, 1997; Ny-
berg & Gustafson, 1996; Oliver et al., 2004). Perell et al. (2001) reviewed risk
assessment tools and identified six functional assessment instruments and 15 fall
risk assessment instruments developed by nursing. Vasallo and colleagues concur-
rently examined the predictive validity in the acute care setting of four commonly
used risk assessment instruments (STRATIFY, Downton, Tullamore, and Tinetti)
and found that the STRATIFY instrument was the easiest to use and was the most
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effective of the four at predicting falls in the first week of inpatient admission (to-
tal predictive accuracy 66.6%), but it had the poorest sensitivity (68.2%) (Vas-
sallo, Stockdale, Sharma, Briggs, & Allen, 2005).

The risk assessment instrument that is most commonly reported on is the
Morse Falls Risk Assessment Tool (Morse & Morse, 1988). In 2002, O’Connell
and Myers conducted psychometric testing with this tool on a group of 1,059
patients admitted to an Australian hospital. In this study, the Morse Falls Risk
Assessment Tool had a sensitivity of 83% and a specificity of 29%, but a positive
predictive value of only 18%. This resulted in a high false positive rate, with the
tool identifying more than 70% of patients who did not fall as being at high risk
for falling. This research was confounded by the fact that the interventions were
applied based on the instruments’ predictions; therefore, their predictive validity
cannot be conclusively stated. The STRATIFY falls prediction tool also had a low
positive predictive value (30%) and relatively low sensitivity (66%) and speci-
ficity (47%) (Coker & Oliver, 2003). The Heinrich Falls Risk Model I (HFRM-I)
is reported to be more robust (sensitivity = 77%; specificity = 72%) than either of
the others, and the Hendrich Falls Risk Model II (HFRM-II) demonstrated even
more improvement (sensitivity = 74.9%; specificity = 73.9%; positive predictive
value = 75%) (Hendrich et al., 2003). The inclusion of a “get up and go” test
to the HFRM-II tool was the major change between versions I and version II.
The get up and go test evaluates a person’s ability to rise from a chair in a single
movement, which is an assessment method that has been explored in earlier falls
prediction research. It is surprising that the sensitivity and specificity of the tool
only increases slightly with the addition of this factor, underscoring the complex-
ity of predicting patient falls. In addition, prospective evaluation of the use of the
HFRM-II instrument has yet to be reported.

Several studies have tested the predictive validity of fall risk assessment in-
struments in relation to the judgment of nurses. Myers and Nikoletti (2003) con-
cluded that neither the fall risk assessment instrument nor nurses’ clinical judg-
ment acted as a reliable predictor. Eagle et al. (1999) compared the Functional
Reach Test, the Morse Falls Scale, and nurses’ clinical judgment in the rehabil-
itation and geriatric environment. This study also concluded that the two stan-
dardized assessment processes were no better at predicting falls than the clinical
judgment of nurses. A limitation to both of these studies was that the evaluation
occurred only at one time point close to admission, which does not account for
the variability of patient status throughout a patient’s hospital stay.

In the domain of rehabilitation medicine, Ruchinskas compared structured
assessments including Mini-Mental State Exam, the Geriatric Depression Scale,
the Functional Intervention Model, and the clinical judgment of physical and oc-
cupational therapists on admission and discharge (Ruchinskas, 2003). This study
concluded that the clinical judgment of therapists had a positive predictive power
of 33% and a negative predictive power of 82%. However, the more accurate
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predictors of falling for the patients in their sample were a history of falls and
presence of a neurological diagnosis. In the residential care environment, it was
found that clinical judgment can contribute to the accurate prediction of fall risk,
but is not sufficient on its own as a valid predictor (Lundin-Olsson, Jensen, Ny-
berg, & Gustafson, 2003). Although fall prediction research has been performed
for two decades, it is clear that fall prevention is a complex problem that cannot
be solved by risk assessment alone, hence the dissatisfaction with available risk
assessment instruments.

Long-Term Care Assessment Instruments

Lundin-Olson, Nyberg, and Gustafson (2000) developed the Mobility Interac-
tion Fall Chart (MIF chart), which is an instrument that measures a patient’s
ability to walk and talk at the same time, the ability to maintain pace while car-
rying a glass of water, visual impairment, and difficulty concentrating. When the
predictive validity of the MIF chart was evaluated, the researchers found that
the chart was helpful only when used in conjunction with clinical judgment and
knowledge of a patient’s history of falls, thus making the use of this instrument
limited on its own (Lundin-Olsson et al., 2003). The Downton instrument, orig-
inally developed in the community setting, characterizes risk by five factors: (1)
increased dependency, (2) cognitive impairment, (3) increased number of physi-
cal symptoms, (4) presence of anxiety, and (5) presence of depression (Downton
& Andrews, 1991). This instrument has recently been prospectively evaluated in
the long-term care setting with a reported sensitivity ranging from 81% to 95%
and specificity ranging from 35% to 40% (Rosendahl et al., 2003). Although the
specificity is low, this instrument might provide a standardized measure by which
to identify those at risk in the long-term care environment. Becker et al. (2005)
have recently described an algorithm to assess fall risk in the long-term care set-
ting whereby long-term care residents are categorized into three subgroups: (1)
Residents requiring assistance to transfer, (2) Residents able to transfer with his-
tory of falls and requiring the use of restraints, and (3) Residents able to transfer
and with no history of falls but with urinary incontinence and visual impairment.
The researchers found that the residents with the history of falls were at highest
risk for falls, which is consistent with other research in this domain, but might be
useful to tailor interventions and would warrant prospective evaluation (Becker
et al., 2005).

Pediatric Risk Assessment Instruments

Falls in the acute care pediatric setting are relatively rare; however, standard-
ized assessment may be beneficial to reduce falls and injuries in this population.
Graf (2005) has recently developed an instrument for acute care pediatric risk
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assessment. According to Graf, factors associated with pediatric falls include (1)
Seizure medication (OR 4.9), (2) Orthopedic Diagnosis, (3) Not using an IV (OR
3.6), (4) Physical and occupational therapy ordered, and (5) LOS (OR 1.84 for
every 5 days). This model has a sensitivity and specificity of 69% and 84% respec-
tively, and is being prospectively evaluated by the investigator with the hopes that
standardized assessment will facilitate reduction in these already low rates.

Automated Risk Assessment

Recent national patient safety efforts highlight the promise of using informatics
processes to manage patient safety issues such as the management of patient falls.
However, to date, most automated risk assessment techniques in the acute care
setting are electronic versions of existing fall risk assessment instruments with lim-
ited use of computerized decision support (Browne, Covington, & Davila, 2004;
Currie et al., 2004). Promising new work in data mining for fall prediction has
demonstrated that the LTC-MDS has the potential to use existing data to gen-
erate risk models for patients in this setting. Volrathongchai (2005) has recently
explored the ability to use computerized data mining techniques to identify el-
derly residents of long-term care facilities who were at risk for falls. Although
this work has not been prospectively evaluated, the research found that the use
of these data mining techniques in conjunction with nursing knowledge had the
potential to identify fallers.

Acute and Long-Term Care Prevention Strategies

The goal of any fall and injury prevention effort is to decrease adverse outcomes
for the patients who are most vulnerable to falling. A beneficial consequence
of fall and related injury prevention programs is the potential to streamline re-
source use with the added potential for decreased costs associated with this prob-
lem (Moller, 2005; Panneman, Goettsch, Kramarz, & Herings, 2003; Scuffham,
Chaplin, & Legood, 2003). To date however, a ubiquitous fall and injury preven-
tion strategy has not been identified for hospitalized patients.

Several reviews have examined fall prevention strategies in the acute and
long-term care settings (Agostini et al., 2001; Chang et al., 2004; Evans et al.,
1998; Oliver, Hopper, & Seed, 2000). Oliver, Hopper and Seed (2000) examined
10 studies, including three randomized controlled trials and seven prospective
studies with historical controls. They found that the pooled effects ratio was 1.0
(95% CI 0.60–1.68), indicating that overall the interventions were not able to
prevent falls. Agostini, Baker, and Bogardus (2001) conducted a review of the
literature related to fall prevention for hospitalized and institutionalized older
adults. This review did not pool the results, but instead examined the literature
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related to the use of armbands, bed alarms, and restraints for fall prevention, all
of which will be discussed individually below.

The use of physical restraints to prevent falls has been called into question
because restraints limit mobility and might contribute to injuries (Evans, Wood,
& Lambert, 2003; Vassallo et al., 2005). Agostini et al. (2001) examined litera-
ture related to fall prevention via restraint and side rail use as well as fall rates
when restraints were removed. Six studies were evaluated finding that restraints
were associated with increased injuries and restraint and side rail removal did not
increase in fall rates (Agostini et al., 2001). Evans, Wood, and Lambert (2002)
also examined the literature and found 16 studies that examined restraint min-
imization, concluding that restraint minimization programs involving effective
staff education can reduce injuries and do not increase fall rates.

Several individual fall prevention interventions have been examined, in-
cluding the use of armband identification bracelets, exercise regimens, post-fall
assessment, bed alarms, toileting regimens, and vitamin D supplementation. Mayo
et al. (1994) conducted a randomized controlled trial to examine whether arm-
bands would help identify high-risk patients in a rehabilitation unit and thus
prevent falls in the high-risk group. The researchers, however, found that high-
risk patients with an armband had higher fall rates than those without the arm-
band. Mulrow et al. (1994) examined the effects of a physical therapy exercise
intervention for frail long-term care residents and found that fall rates increased
in the intervention group. However, the intervention group in this study also
showed an increase in general strength and a decrease in the use of assistive de-
vices, making one wonder whether the physical therapy intervention sought to
decrease the use of assistive devices in inappropriate situations in the first place.
Rubenstein and colleagues examined the ability for post-fall assessment to iden-
tify underlying factors that could be remedied to prevent further falls (Rubenstein,
Robbins, Josephson, Schulman, & Osterweil, 1990). Despite widespread use, only
one study from 1993 has examined bed alarms (Tideiksaar et al., 1993). Tideiksaar
et al. found that bed alarms were an effective method for fall prevention (Relative
Risk = 0.32), but the intervention warrants further research. An associated inter-
vention, a movement detector, has recently been developed. A promising pilot
study examined the use of a movement detection patch attached to the thigh that
alerts clinicians when elderly long-term care residents were moving about (Kelly,
Phillips, Cain, Polissar, & Kelly, 2002). Kelly et al. found a 91% decrease in falls
during the one-week testing period. Although the product developers sponsored
this study, the intervention might be suitable for select patients and bears further
testing.

Bakarich, McMillan, and Prosser (1997) examined the effect of a toileting
regimen for elderly confused patients with mobility problems in the acute care
units of a large metropolitan teaching hospital. The researchers found that there
were 53% fewer falls during shifts in which the risk assessment and toileting
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intervention was used, but that compliance with the assessment and intervention
was difficult to maintain. More recently, Klay and Marfyak (2005) found that a
continence specialist in the long-term care environment reduced falls by 58%.
Vitamin D has also reduced falls in elderly females in the long-term care setting
by up to 49% (Bischoff et al., 2003). Further investigation of the use of vitamin D
in the acute care and rehabilitation setting for fall and injury prevention is war-
ranted.

As with community interventions, tailored, multipronged prevention strate-
gies are shown to be more effective than individual interventions alone. Hofmann
and colleagues used three concurrent interventions—staff education, an exercise
program, and environmental modifications—for a frail elderly population (Hof-
mann, Bankes, Javed, & Selhat, 2003). The concurrent use of these interventions
decreased the fall rate by 38% and decreased the fracture rate by 50%. Haines,
Bennell, Osborne, and Hill (2004) also examined a multipronged intervention
involving staff and patient education, an exercise programs and the use of hip
protectors. Researchers found a 22% decrease in falls and a 28% decrease in in-
juries in the intervention group.

One of the most promising studies by Jensen and her research team inves-
tigated the effects of a comprehensive fall risk assessment and tailored interven-
tion program in the long-term care setting (Jensen, Lundin-Olsson, Nyberg, &
Gustafson, 2002). The intervention included assessment via the MIF chart, vi-
sual evaluation, medication evaluation, and delirium screening by all members of
the care team (e.g., physicians, nurses, and physical and occupational therapists).
This research demonstrated that the comprehensive assessment and tailored in-
terventions reduced falls by 51% and injuries by 77% over a 34-week period. A
statistically significant reduction in falls (RR 0.71) was also found by applying a
tailored plan of care to adult inpatients who were deemed at high risk for a fall
based on having had a previous fall (Healey, Monro, Cockram, Adams, & Hesel-
tine, 2004). In effect, this research used history of fall as a method to triage high-
risk patients, who then received a comprehensive risk assessment with targeted
interventions. This research did not demonstrate a decrease in injuries; however
further research using this technique will be useful. McMurdo, Millar, and Daly
(2000) found a reduction in fall rates in a group of 133 nursing home residents by
up to 55% with comprehensive risk assessment and balance training, but these re-
sults were not statistically significant. A larger sample size would provide a better
understanding of the effect of the intervention.

Other research examining multipronged studies has found that such inter-
ventions were not effective. A recent study in long-term care facilities found a
decrease in falls that was nullified when the results were controlled for LOS (Vas-
sallo, Vignaraja, Sharma, Hallam et al., 2004). However, controlling for LOS re-
moves the ability for LOS to be identified as a predictor, which may be the case for
patients who stay longer in a hospital setting. Kerse, Butler, Robinson, and Todd
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(2004) found that, in a group of nursing homes, long-term care residents who were
randomized to risk assessment followed by tailored interventions showed an in-
crease in falls (Incident Rate Ratio 1.34; p value 0.018). Semin-Goosens, van der
Helm and Bossyut (2003) evaluated the effect of a guideline with semi-structured
interventions and found that fall rates in high risk neurology and medical patients
were not reduced. The researchers attributed the failure to resistance by nurses to
changing attitudes toward falls with the statement that nurses did not find falls
“troublesome enough.” However, the failure was more likely due to system issues,
such as ability to implement, agreement with the guideline, and training issues,
which are common with guideline implementation failures (Cabana et al., 1999;
Rubinson, Wu, Haponik, & Diette, 2005). In addition, the Semin-Goosens et al.
guideline did not use a standardized risk assessment instrument, which might have
made it difficult to identify patients at risk.

Although the results of multipronged studies are conflicting, it is important
to note, that neither the studies of multipronged interventions with effective re-
sults nor those with ineffective results have controlled for staffing ratios or skill
mix.

An increasing number of studies have examined the ability to prevent in-
jury in the acute and long-term care setting. Hip protectors have been evaluated
in the long-term care environment since the early 1990s. Although early work
found that hip protectors were effective in reducing hip fractures in the frail or
osteoporotic elderly (Lauritzen, Petersen, & Lund, 1993), more recent work in-
dicates that compliance with using hip protectors is difficult to maintain, mak-
ing recommendation for hip protector use conditional (O’Halloran et al., 2004;
O’Halloran et al., 2005). Ray and colleagues (2005) examined the ability for a
2-day staff safety education plan to reduce serious fall-related injuries. This inter-
vention was not effective, but may have been confounded by lack of compliance
with the staff interventions.

Summary of Acute and Long-Term Care Falls
and Related Injuries

In summary, fall prevention in the acute and long-term care settings is a complex
and demanding problem with multiple patient types and risk factors to manage.
Standardized risk assessment with tailored interventions appears to be the most
promising method of prevention; however implementation of comprehensive in-
terventions can be challenging. Further research toward overcoming barriers to
implementation, guideline adherence, staffing ratios, and tailored interventions
for newly identified risk factors such as vitamin D deficiency are warranted. In
addition, research must be conducted on a larger scale to demonstrate generaliz-
ability and to be able to translate the evidence into practice.
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CONCLUSION

Falls and related injuries are an important issue across the care continuum. Na-
tional efforts in the community via HP2010, in the acute care setting via JCAHO-
NPSG, and in the long-term care setting via the NHQI project have the potential
to significantly reduce falls and related injuries. The growing number of random-
ized controlled trials related to fall prevention efforts is promising. However, most
of these studies have been carried out in the community and long-term care en-
vironments, with randomized controlled trials evaluating fall and injury preven-
tion measures in the acute care setting remaining relatively rare. As with other
nursing-sensitive quality indicators, recent research demonstrating an association
between fall rates and nurse staffing ratios needs to be more fully explored. In ad-
dition, further research needs to investigate automated methods of assessing and
communicating fall risk, better methods for risk identification, and the identifica-
tion of prevention measures. Indeed, with more coordinated efforts to apply the
evidence to practice, the problem of falls might be managed more effectively.
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Chapter 4
Hospital-Acquired
Infections as Patient
Safety Indicators

Ann Marie B. Peterson and Patricia Hinton Walker

ABSTRACT

Transmission of infection in the hospital has been identified as a patient safety problem
adversely affecting patients, visitors, and health care workers. Prevention of infection
should not be limited to the hospital epidemiology staff but also must involve the entire
multidisciplinary team, including nurses. This chapter reviews the literature related to
patient safety of nursing-authored studies of infection control in the hospital. The re-
view indicated that there were key areas of research interest including drug resistance;
hand hygiene products, procedures, and surveillance; preoperative skin preparations;
health care worker transmission of infection; common procedures associated with an
increased risk of transmission; and organizational issues.

Keywords: infections, patient safety, nursing
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In the past 20 years, the overall incidence of health care–associated infections has
increased 36% (Institute of Medicine, 2000). Infections acquired in acute care
hospitals continue to be a leading cause of death in the United States (Wenzel
& Edmond, 2001). Annually, more than 500,000 of the nearly 2 million patients
stricken with these infections are patients in intensive care units (ICUs), and
most of these infections are associated with the presence of an invasive device
(such as a vascular access line, ventilator, or indwelling urinary catheter). Nearly
90,000 of these patients are estimated to die (Centers for Disease Control and
Prevention, 1992). As a result of the persistent nature of this insidious problem,
an objective of Healthy People 2010 is to reduce health care–associated infec-
tions in ICUs by 10% (objective 14–20) (United States Department of Health
and Human Services, 2000). The total hospital-related financial burden of health
care–associated infections in the United States was estimated to exceed $4.5 bil-
lion in 1992 (using the Consumer Price Inflator, this converts to $6.5 billion in
2004 dollars) (Centers for Disease Control and Prevention, 1992). However, this
estimate is based on infection rates measured in the Study on the Efficacy of Noso-
comial Infection Control, which was conducted in the mid-1970s, and current
expenditures are likely to be higher (Haley et al., 1985).

Risk of health care–associated infections is not limited to patients (Stone,
2004). All health care workers face a wide range of hazards on the job, including
blood and body fluid exposure. Nursing personnel experience these hazards most
frequently (Centers for Disease Control and Prevention, 2000).

Emerging infectious diseases, including multidrug-resistant organisms and
outbreaks of recognized contagious illnesses, have highlighted yet other concerns
about the safety of patients and health care workers. For example, much of the
worldwide Severe Acute Respiratory Syndrome (SARS) outbreak was hospital-
based, and health care workers made up a large proportion of cases, accounting for
37%–63% of suspected SARS cases in highly affected countries (Varia et al., 2003).

There have been a number of studies published investigating the effective-
ness of specific interventions designed and implemented by infection control
and occupational health professionals to prevent health care–associated infec-
tions. Some of this evidence has been synthesized in guidelines developed by the
Centers for Disease Control and Prevention (CDC) (Tablan, Anderson, Besser,
Bridges, & Hajjeh, 2004; Boyce & Pittet, 2002; O’Grady et al., 2002; Garner,
1996; Wong, 2000). The purpose of this review is to synthesize the nursing re-
search conducted in the United States over the past 10 years.

METHODOLOGY FOR REVIEWING
THE RESEARCH

There has been a great deal of research conducted related to infections and in-
fection control. Consequently, this review was limited to (1) nursing research
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examining health care–associated infections; (2) nursing research examining in-
fection control in inpatient, convalescent, or rehabilitation hospitals; (3) publi-
cations written in the English language; (4) studies published during the past 10
years’ research; (5) studies conducted in the United States; and (6) publications
in which a nurse is listed as first or second author.

Most of the studies related to the infection control aspect of patient safety
were found in medical and hospital epidemiology journals. In these journals, the
nurse researcher was often listed as the second or a subsequent author; however,
the author’s credentials did not always reflect an affiliation with nursing. In some
publications, the authors list academic credentials (such as PhD) but not the clin-
ical credentials (i.e., registered nurse). Consequently, it is possible that some pub-
lications were missed.

A computerized search of studies was conducted using search engines for Cu-
mulative Index of Nursing and Allied Health literature (CINAHL) and Medline
for the years 1995 to 2005. Search elements included the English language, re-
view articles, nursing research, patients, health personnel, infection control, and
communicable diseases. A hand search of journals was also conducted.

Studies were evaluated for research design, study variables, findings, statisti-
cal significance, and relevance to nursing. There are a variety of ways that the re-
search could be organized to address this broad topic. For the purposes of this pub-
lication, the authors grouped the research as into sections as follows: (1) infection
transmission: vascular access devices, (2) infection transmission: blood-borne, (3)
infection transmission: urinary tract and skin, (4) equipment and products asso-
ciated with transmission of infection, (5) studies related to resistant organisms,
(6) infection control and surveillance studies, and (7) organizational factors that
enhance compliance and efficacy. The last group highlights the importance of
compliance of health care workers and factors that must be addressed to change
organizational behaviors. For each topic, the relevant studies are discussed and
tables are provided following the narrative sections to highlight the studies by
author, year, setting, and type of study, sample size, unit of analysis, focus of study,
and findings.

Infection Transmission: Acquired Through
Vascular Access Devices

Central venous catheter (CVC) complications and the concomitant risk related
to transmission of blood-borne infections were the focus of another study (Lange,
et al., 1997). In this research, catheter-related colonization, infections, and sep-
sis were tracked by investigators along with exit site infections. Interventions to
reduce CVC complications were instituted with a corresponding decrease in in-
fection. CVC-associated bloodstream infection was also studied by Fridkin, Pear,
Williamson, Galgiani, and Jarvis (1996) during an outbreak of infections in an
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ICU. This study highlighted the association between CVC infections, the use
of total parenteral nutrition, and decreased nurse staffing. However, as acknowl-
edged by the authors, a lack of device-day data was a limitation of this study
(Fridkin, et al., 1996, p. 156). Robert and colleagues (2000) also studied the rela-
tionship between nurse staffing and CVC blood stream infections. They found a
relationship between increased CVC infections and the assignment of float nurses
to patients. Curchoe and others conducted a study in which they found a de-
creased bloodstream infection rate by altering the process and supplies for CVC
dressing changes (Curchoe, Powers, & El-Daher, 2002).

Larson and colleagues (2005) conducted a study in a neonatal unit. Predic-
tors of bloodstream infection included catheter and noncatheter variables along
with cultures of skin flora from the hands of nurses. In this intervention study of
two patient care units, it was determined that nurses with clean hands were not
generally thought to have caused the transmission of gram-negative bacilli organ-
isms in the unit. Factors recommended to be studied further as potential sources
of infection were feeding procedures and complications related to the use of par-
enteral nutrition (Larson et al., 2005). Table 4.1 summarizes studies of infections
acquired through vascular access devices.

Infection Transmission: Blood-Borne

Researchers who have contributed to the body of knowledge in preventing blood-
borne infections are highlighted first. Beekmann and colleagues (2001) evaluated
educational programs, policies, and procedures related to blood-borne infections
and exposures in 153 hospitals using a questionnaire. From results of this study, the
authors identified that improvements were needed in education and performance
evaluation for physicians and additional organizational supports. Recommenda-
tions included increased use of protective devices to prevent needle-sticks and
improved availability of postexposure care for staff sustaining accidental exposure
to blood and body fluids (Beekmann et al., 2001). Beekmann also described chal-
lenges to epidemiology staff as they manage escalating numbers of patients with
immune deficiencies, such as those using central venous access devices (Beek-
mann et al., p. 77).

Another category of blood-borne infections research is related to the preven-
tion of blood and body fluid exposures. Sohn and associates evaluated the actual
incidence of injuries compared to the reporting of injuries by health care workers
(Sohn, Eagan, & Sepkowitz, 2004). This study demonstrated a decrease in the
reported cases of sharps injuries after the hospital introduced safer products and
provided education to staff. However, a survey of staff revealed a mismatch be-
tween the actual number of injuries and reports of injury to the institution (Sohn
et al., 2004).



TABLE 4.1 Studies Conducted by Nurse Scientists Examining Infections Acquired Through Vascular Access Devices

Sample Unit of
Study Setting Type of study size analysis Focus of study Findings

Fridkin et al.,
1996

Hospital Case control and
cohort

692/1,068 Patients CVC BSIs Nurse staffing and increased use of
total parenteral nutrition may
have increased the incidence of
BSIs

Lange et al.,
1997

Hospital Prospective
observational

268 Patients CVC
complications
in children

Changing practices for cleaning,
dressing, accessing, and
education decreased
complications

Robert et al.,
2000

Hospital Case control 127 Patients CVC BSIs and
staffing

Staffing mix (use of float pool
staff) and ratio of nurses to
patients may influence the rate
of BSIs

Curchoe,
Powers, &
El-Daher,
2002

Hospital Prospective Not stated Patient
infection
rates

CVC and BSIs Infections decreased with use of
alcohol swab sticks & increase
frequency of CVC dressing
changes

Larson et al.,
2005

Hospital Interventional 2,935 Neonates Gram-negative
bacilli BSIs

BSIs in neonates require not only
good hand hygiene but also
consideration of other strategies
in neonatal units

Note: BSI = blood stream infection; CVC = central venous catheter79
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Hepatitis C (HCV) is a blood-borne infection that is transmitted in a vari-
ety of ways. A cohort study by de Oliveira and others (2005) demonstrated find-
ings highly suggestive of transmission of HCV related to a nursing procedure.
Using a shared saline container between patients, nurses withdrew flush solu-
tion with syringes, accessed the vascular access device of the patient, and then
returned to the flush container with the same syringe. This study incorporated
virus genotyping procedures. Nursing procedures were later modified to prevent
the potential for further transmissions. However, the implications for nursing go
beyond this one procedure. Many nursing activities have the potential to cause
transmission of infection due to a lack of understanding by nurses of the risks of
cross-contamination.

Tuboku-Metzger and others sought to define the opinions of patients con-
cerning the human immunodeficiency virus (HIV), Hepatitis B (HBV), and HCV
related to the status of their health care worker caregivers (Tuboku-Metzger,
Chiarello, Sinkowitz-Cochran, Casano-Dickerson, & Cardo, 2005). In this qual-
itative study designed to assess attitudes of the public, questionnaires were mailed
to a sample of 3,000 individuals. More than 2,353 subjects returned completed
questionnaires. Respondents gave their perceptions on the need for dentists
and doctors to disclose viral status to their patients for the infections of HIV, HBV,
and HCV (Tuboku-Metzger et al., 2005). Nurses need to be aware that the rights
of health care workers to privacy are in direct opposition to the expectations of the
public as described in this study. Table 4.2 summarizes studies examining blood-
borne infections.

Infection Transmission: Urinary Tract and Skin

Urinary catheters also contribute to the transmission of infection, and this as-
pect of care has been studied for years as a significant infection risk for patients.
Two strategies that have traditionally been implemented to reduce this type of
nosocomial infection include (1) reducing the time catheterized to the minimum
and (2) incorporating into practice various catheter care regimens, such as rou-
tine washing of the external section of the catheter and perineal area with soap
and water. Rupp et al. (2004) examined the incidence of urinary tract infections
(UTIs) in a prospective manner after the hospital initiated use of silver-coated
urinary catheters. The researchers of this 2-year study of 10 patient care areas
within the hospital analyzed costs, resistance to the effects of silver treatment,
and rates of catheter-associated UTIs. With reduced health care resources, it is
even more important that nurse researchers address cost implications to both the
patient and the institution.

Skin flora is another important area related to transmission of infection. In
the surgical setting, the goal has been to reduce the level of skin flora, not only at
the time of surgery but ideally for some time beyond the operation. These goals



TABLE 4.2 Studies Conducted by Nurse Scientists Examining Blood-Borne Infections HIV, HBV, and HCV

Type of Unit of
Study Setting study Sample size analysis Focus of study Findings

Beekmann et al.,
2001

Hospitals Survey 153 Hospitals Programs for sharp
safety

Education, compliance,
evaluation, protected
products, staffing,
post-exposure events, and
care were studied.

Sohn, Eagan, &
Sepkowitz,
2004

Hospital Survey 1,132/821 Staff Sharp injuries
before and after
introduction of
safer devices

Sharp injuries decreased
after introduction of safer
devices although HCW
reporting did not match
actual injury rate

de Oliveira et al.,
2005

Clinic Cohort 494 Patients Hepatitis outbreak Contamination of saline
flush bags used between
patients

Tuboku-Metzger
et al., 2005

Homes Qualitative 2,353 Participants Public attitudes
about hepatitis

2,353 responders varied in
opinions about needed
disclosure of viral status
and perception of risk
transmission

Note: HIV = human immunodeficiency virus; HBV = hepatitis B virus; HCV = hepatitis C virus; HCW = health care worker
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were aimed at reducing the risk of both operative and postoperative infections.
One in vivo nonformal study was identified with 26 volunteers to test the dif-
ference between the common hospital practices using the antiseptic, povidone
iodine as a preoperative body wash compared to an alcohol-based system (Seal
& Paul-Cheadle, 2004). Although the sample was divided into two groups, ran-
domization was not described for assigning subjects into the groups. For a 2-week
period, subjects were restricted from contact with medicated skin or hair prod-
ucts or other known sources of products believed to have an effect on skin flora.
Hair was removed from the skin test sites and, after 48 or more hours, skin areas
were sampled for colony counts (colony-forming units). Using either of the two
interventions, skin was prepared and then sampled for up to 72 hours for colony
counts to determine antimicrobial efficacy. The investigators explored a system
approach that combined a bath with an antiseptic given 24 hours before surgery
along with an approved skin preparation at the time of the operation. Success
was marked by keeping skin flora levels low for 72 hours and decreasing rates of
infection (Seal & Paul-Cheadle, 2004, pp. 57–62). Table 4.3 summarizes studies
conducted by nurses examining infections of the urinary tract and skin.

Equipment and Products Associated with
Transmission of Infection

Medical equipment has been associated with transmission of infection as de-
scribed by two research teams (Brooks et al., 1998; Milam, Hall, Pringle, &
Buchanan, 2001). In the first study, the goal was to reduce the incidence of Van-
comycin Resistant Enterococcus (VRE) after an outbreak (Brooks et al., 1998).
A number of interventions were used such as education of staff, increased clean-
ing of the environment, and switching from oral and rectal temperature taking
to measurement of temperature with tympanic thermometers. A 48% decrease of
VRE was accomplished with these measures (Brooks et al., 1998).

Health care equipment itself can serve as a fomite, as was shown in a study of
cloth covers for stethoscopes used by health care workers in a hospital in Florida
(Milam et al., 2001). In this investigation, all but two of the stethoscope covers
were found to contain bacteria or fungus organisms. A survey used in the study re-
vealed that the covers were washed by staff “infrequently or never”(Milam et al.,
2001). The mean frequency for washing the covers was 3.7 months. The moti-
vation for this study began with a causal observation of a practice issue, cloth-
covered stethoscopes, and the idea was followed-up with an investigation of the
issue (Milam et al., 2001). Implications for nurses are that noting clinical practice
issues such as unwashed stethoscope covers can count in the efforts for reduction
of infection transmission. Table 4.4 summarizes studies by nurses associated with
equipment and products.



TABLE 4.3 Studies Conducted by Nurses Examining Infections of the Urinary Tract and Skin

Study Setting Type of study Sample size Unit of analysis Focus of study Findings

Rupp et al.,
2004

Hospital Prospective non-
randomized
surveillance

600 Patients (rate of
catheter-
associated UTIs
per 1000 patient
days)

UTIs and silver
coated urinary
catheters, cost,
and resistant
organisms

Use of silver coated
catheters reduced UTIs,
costs, and incidence of
resistant isolates

Seal & Paul-
Cheadle,
2004

Clinic In vivo study 26 Patient cultures Removing skin
flora with
ethanol versus
iodine based
products

Reduction of skin flora
occurred and lasted for 72
hours

Note: UTI = urinary tract infection
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TABLE 4.4 Studies Conducted by Nurses Examining Infections Associated with Equipment and Products

Study Setting Type of study Sample size Unit of analysis Focus of study Findings

Brooks et al.,
1998

Hospital Intervention
study

Not stated Patients Stopping an NI
outbreak

Using tympanic
thermometers helped
to reduce infections

Milam et al.,
2001

Hospital Surveillance 22 Cultures of
stethoscope
covers

Fabric covers on
stethoscopes

90%, or 18 of 22, of the
fabric stethoscope
covers were positive for
bacteria or yeast

Note: NI = nosocomial infection
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Studies Involving Resistant Organisms

Although neither contamination nor colonization necessarily predict infection,
many authors have investigated occurrences of resistant organism infections in
hospitals (Boyce, Havill, Kohan, Dumigan, & Ligi, 2004; Trick et al., 2002; Fry
et al., 2005; Saiman et al., 2003; Stone et al., 2003). These investigators iden-
tified the increasing incidence of resistant organisms and linked these events to
factors such as health care worker noncompliance with personal protective equip-
ment, hand hygiene, and inadequate monitoring and treatment for resistant or-
ganisms.

In a 2004 review of publications in the area of Methicillin-resistant staphy-
lococcus aureus organisms (MRSA) Boyce and fellow researchers (2004) stressed
the importance of combining standard hand hygiene precautions with other mea-
sures. Other measures were routine isolation precautions including use of personal
protective equipment and institution of active surveillance by culturing the nares
of those patients thought likely to become infected with resistant organisms. The
authors remarked about the increased costs and manpower needed for performing
active surveillance or screening surveillance (Boyce et al., 2004, pp. 398–399).

In a cross-sectional evaluation study conducted by Trick et al. (2002), re-
searchers examined VRE organisms on five floors of a rehabilitation hospital.
Variables examined included rectal cultures from 74 patients and 319 cultures
of specific environmental surfaces. The study found a greater incidence of VRE
between incontinent versus continent patients and more positive cultures from
the floors and common areas nearest the VRE positive patients. Examples of VRE-
positive environmental surfaces included shower seats, the tops of counters, and
commodes found in the room (Trick et al., 2002, p. 901). Other positive areas
were the blood pressure cuffs, bedside blood glucose meters, bed and rail surfaces,
handrails on the rehabilitation unit, washer and dryer handles, and mats (Trick
et al., 2002, p. 901). Hand hygiene practices at the time of the 1999 study were
soap and water for VRE-negative or unknown patients and 2% chlorhexidine glu-
conate for known positive patients. The VRE status was known for nine of the
13 VRE-positive patients. Methods to determine VRE status included communi-
cation from a transferring institution, clinical testing, and performing occasional
surveys. Although this approach is commonly used to determine VRE status, only
some of the positive patients benefited from contact isolation precautions, which
contributed to transmission of organisms.

In another study by Fry et al. (2005), use of additional precautions for adult
patients such as not sharing food and cigarettes, was instituted along with greater
use of preventive vaccines for pneumonia and the influenza.

Saiman led a group in an investigation of neonatal patients, incorporating
standard isolation precautions, along with four additional measures: (1) assign-
ing specific nurses to the isolated infants, (2) treating the nares of infants with
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Mupirocin, (3) washing babies weighing over 1500 grams with hexachlorophene,
(4) protecting the eyes of infants with gauze during suction procedures, and (5)
transferring some noninfected infants to other newborn ICUs (Saiman et al.,
2003, pp. 317–321).

Stone and others conducted a retrospective cost analysis from the hospi-
tal perspective. In this study, the investigators examined the attributable costs
and length of stay (LOS) related to extended-spectrum beta lactamase–producing
Klebsiella pneumoniae. The investigators conservatively estimated that an out-
break of this multidrug-resistant organism in a neonatal ICU cost the hospital
$146,331 and increased neonate LOS by 48.5 days (95% confidence interval 1.7
to 95.2) (Stone et al., p. 2003).

Studies like these have relevance for nursing practice. Because environmen-
tal surface contamination with these patients is not only likely to occur in the
room but also on any environmental surface touched by the patient, attention to
cleaning is critical. Routine disinfection of surfaces with quaternary ammonium
disinfectant was used in the rehabilitation facility along with standard contact
isolation precautions such as gowning, gloving, and hand hygiene with antisep-
tics.

Despite all the precautions taken, transmission of organisms to environmen-
tal surfaces occurred, causing potential risks to other patients and staff. Table 4.5
summarizes the research related to the resistance of organisms. In the future, re-
search in this area may need a multidisciplinary approach including groups from
medicine, nursing, respiratory therapy, nutrition, phlebotomy, and housekeeping.
Because the costs and efforts of caring for patients with resistant organisms have
been high, prevention of transmission of these infections should be a significant
motivation for all health care workers, including nurses.

Infection Control and Surveillance Studies

Investigators have studied the incidence of infections by using surveillance tech-
niques in order to identify both community- and hospital-acquired sources.
Additionally, some researchers have assessed the effectiveness of interventions
(Weinstein et al., 1999; Stover et al., 2001; Lai, Baker, & Fontecchio, 2003). In
one investigation, surveillance surveys for infection from a 10-year period were
combined with review of the chart and a nurse-completed risk assessment for pa-
tients. Risk for infection was increased with the use of medical devices. The in-
vestigators found that although overall infection rates did not change over time,
bloodstream infections increased (Weinstein et al., 1999).

The transmission or prevalence of tuberculosis (TB) has also been studied as
an infection control/surveillance approach (Stroud et al., 1995; Sepkowitz, Fella,
Rivera, Villa, & DeHovitz, 1995; Christie et al., 1998). Stroud and colleagues
(1995) focused on the assessment of the CDC recommendations for infection



TABLE 4.5 Resistant Infections and Infection Control Measures

Sample Unit of
Study Setting Type of study size analysis Focus of study Findings

Trick et al.,
2002

Rehabilitation
hospital

Cross-sectional 74 Patient cultures Assess contaminated
hospital
environmental areas
for gastrointestinal
VRE

Areas most contaminated with
gastrointestinal VRE were:
patient rooms, especially floors,
but not frequent in work
common areas

Saiman
et al.,
2003

Hospital Surveillance 13/235 Neonates
cultures and
staff

Newborn ICU MRSA Outbreak of 13 infants with
MRSA HCW with MRSA

Stone
et al.,
2003

Hospital Retrospective
cost analysis

8 Infants cultured
and costs

Neonatal intensive care
nursery

An outbreak of a NI in a neonatal
intensive care unit was
retrospectively assessed for costs
and length of stay

Boyce
et al.,
2004

Hospital Literature
review and
surveillance
cultures

442 Patients with
positive
surveillance
cultures

Infection control
measures and resistant
precautions

Increase of methicillin-resistant
staphylococcus aureus. Review
of infections and the
relationship of possible
causative variables

Fry et al.,
2005

Long-term
care facility

Longitudinal
cross-
sectional

384 Patients with
MDRSP

Multi-drug-resistant
streptococcus
pneumonia

Training for infection control
prevented further cases

Note: VRE = vancomycin-resistant enterococci; MRSA = methicillin-resistant staphylococcus aureus; MDRSP = multidrug resistant streptococcus pneu-
moniae; HCW = health care worker; NI = nosocomial infection87
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control compared to the incidence of TB in both patients and health care work-
ers. This research supported that the CDC guidelines need to be adhered to in
order to prevent transmission of TB in patients (Stroud et al., 1995). Sepkok-
witz and associates (1995) found a 40% prevalence of positive tests for TB using
the purified protein derivative test with staff working in a New York hospital.
These results reflected a complex picture that included foreign-born nurses, some
of who had received Bacillus Calmette-Guerin vaccination. In the third study,
led by Christie et al. (1998), the researchers found no transmission of TB from
patients to health care workers. This group examined the cost benefit ratio for TB
measures when considering a community with a low incidence of TB.

Stover led a study utilizing a survey to analyze the nosocomial infection rates
in 50 U.S. hospitals for children. Forty-three hospitals returned the questionnaire.
The types of infections assessed were those associated with CVCs, ventilators,
and urinary catheters. In the process of the study, it was determined that there
was variability between facilities for infection surveillance, an identified area for
future research (Stover et al., 2001, pp. 152–157).

Infections associated with ventilators were studied by several research teams
(Babcock et al., 2003; Lai et al., 2003). One group used surveillance rates to
document ventilator-associated pneumonia prior to and after clinical care inter-
ventions (Lai et al., 2003). The interventions consisted of elevating the head of
the bed, changing to sterile water and one way enteral valves, and changing the
equipment for in line suction catheters (Lai et al., 2003, pp. 859–863). The ICU
managers and staff monitored patient days on the ventilator. This study demon-
strated that changing nursing and respiratory therapy interventions resulted in
a significant decrease in the rate of pneumonia for the ventilator patients (Lai
et al., 2003, p. 859). Another study used a retrospective cohort design to record
the causes of ventilator-associated pneumonia and found variance of infectious
causative agents between the hospitals surveyed (Babcock et al., 2003). In these
studies, summarized in Table 4.6, nurses played an important role not only in ob-
taining data but in understanding the role of risk factors and infection for nursing
care of patients.

Organizational Factors that Enhance Compliance and Efficacy

Researchers have repeatedly demonstrated problems with health care workers’
compliance to policies and procedures for infection control. Health care work-
ers were not the only group identified as responsible for fostering conditions for
ideal infection control. The institution itself has an obligation to provide the
necessary systems required for patient safety in the area of infection control. Ex-
amples of these systems issues include staff education, appropriate types of prod-
ucts such as hand antiseptics, adequate sink availability for hand washing, and
sufficient amounts and types of environmental disinfectants. The hospital must



TABLE 4.6 Infection Control and Surveillance Studies

Sample Unit of
Study Setting Type of study size analysis Focus of study Findings

Sepkowitz
et al., 1995

Hospital Prospective 313 Staff Prevalence of tuberculin
positive staff

Staff had a 40% prevalence of a
+ PPD test

Stroud et al.,
1995

Hospital Retrospective
cohort

38 Patients Compliance to CDC
guidelines for isolation

Adherence to guidelines reduced
patient transmission

Christie et al.,
1998

Hospital Descriptive 2,275–
4,356

Staff from
1986–1994

Evaluation of risk of TB
for patients and staff

Communities with a low rates of
TB consider cost implications of
CDC guidelines

Weinstein
et al., 1999

Hospital Prevalence study
(survey)

5,545 Patients with
nosocomial
infections

NI rate NI rates stable overall

Stover et al.,
2001

Hospital Prevalence study
(survey)

43 Participants Nosocomial infection (NI)
rate

NI and surveillance varied between
facilities

Lai et al.,
2003

Hospital Surveillance and
intervention

562 Patients Ventilator-associated
pneumonia

Infection rates decreased

Babcock
et al., 2003

Hospital Retrospective
cohort

878 Patients with
ventilator-
associated
pneumonia and
culture results

Ventilator-associated
pneumonia

Causes of infection vary between
institutions

Note: TB = tuberculosis; PPD = purified protein derivative test; NI = nosocomial infections; CDC = Centers for Disease Control and Prevention
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ensure adequate amounts and appropriate types of personal protective equipment
such as gloves, gowns, procedure masks, National Institute of Safety and Hygiene–
approved respirators, sealing goggles, splash goggles, and isolation linen carts and
liners. Also timely evaluation of staff performance and sufficient staffing of per-
sonnel are critical. However, current staffing shortages throughout the country
have made this a difficult challenge for hospitals.

Health care organizations have an even more difficult challenge beyond the
acquisition and maintenance of supplies, equipment, and human resources. The
literature has shown that one of the most difficult tests for organizations has been
the changing of long-term patterns of behavior, habits, the milieu, the culture,
and the climate of the institution itself. The next studies highlighted in this pub-
lication demonstrate how researchers approach this organizational change and
compliance.

Intervention studies in infection control at the organizational level have
often resulted in behavior change of staff over the short term. Maintaining im-
proved behaviors over the long term has been more difficult. Research has demon-
strated that behavioral changes have not been long lasting unless key groups have
participated in every step of the process for the change (Larson, Early, Cloonan,
Sugrue, & Parides, 2000, pp. 14–22). In a study of organizational changes relative
to isolation control practices conducted by Larson and associates (2000), success
was demonstrated using a framework developed by Schein in 1985. The strategy
incorporated participation of the administrative leadership staff in a change pro-
cess using a five-point approach. In this study, the managers and their designees
were intricately enmeshed in the study process at the worker level. The study
results were impressive for the rates of nosocomial infections decreased in the in-
tervention group, and behaviors were changed. Staff increased their frequency of
hand hygiene, and the effect persisted over a 6-month time frame (Larson et al.,
2000, pp. 14–22).

Larson used another approach to evaluate the reasons why physicians and
nurses have such poor compliance to hand hygiene, a proven strategy to reduce
infections (Larson, 2004, pp. 48–51). In this study, Larson adapted a survey that
queried medical and nursing staff for possible beliefs about hand hygiene, es-
pecially perceived barriers. Some of the issues addressed in the survey included
“awareness and agreement of guidelines, expectations of outcomes when hand
hygiene was used, preferences of patients, and organizational factors such as sup-
port” (Larson, 2004, p. 50). Larson administered the survey and recommended
that more work be completed on the survey tool.

In a study conducted by McKinley and colleagues (2005), the researchers
used a variety of methods to attempt to change the behavior of nurses in hand
hygiene. Posters, focus groups, questionnaires, and direct observation of practice
were all utilized for the issue of hand hygiene. An improvement rate increase
of 37% was accomplished over a year-long study. An important finding was that
eliciting suggestions from the participants in the study and then implementing
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many of the ideas helped the patient care unit to achieve improvement (McKinley
et al., 2005, pp. 368–373).

Prevention of infection in institutions has been demonstrated as a vital part
of a patient safety program. For example, the influenza vaccine has been demon-
strated to be an effective strategy to prevent spread of the flu in health care workers
and patients and was the subject of several studies (Martinello, Jones, & Topal,
2003; Adal et al., 1996). One research team investigated reasons given by staff
for not receiving the flu vaccine (Martinello et al., 2003). The investigators com-
pared the results of a survey and knowledge test administered to both medical and
nursing staff. The findings indicated a lower compliance to vaccination of nurses
compared to physicians. Nurses were less knowledgeable about the vaccine com-
pared to the physicians (Martinello et al., 2003, pp. 845–847).

Table 4.7 summaries studies related to organizational-level research con-
ducted. Future research could be targeted to building knowledge and increasing
vaccination rates of health care workers, especially nurses. Success in this area
should improve the health of nurses and patients for the prevention of flu and its
complications.

Other organizational-level studies are designed to assess compliance to infec-
tion control practices and efficacy of established infection control guidelines. In
a review of the literature between 1984–1994, Larson and Kretzer (1995) found
that health care workers were generally knowledgeable that hand hygiene has
been demonstrated to be effective in decreasing transmission of infection. Despite
this knowledge, they noted that compliance to hand hygiene recommendations
has been low in the health care setting (pp. 88–106).

Larson also led a study in which neonatal nurses were asked to self-report
hand hygiene performance using a log (Larson, Aiello, & Cimiotti, 2004). In this
study, nurses were observed for the amount of time that they wore gloves and the
number of times they performed hand hygiene. This was a difficult yet innovative
approach to establish whether hand hygiene guidelines were being adhered to
with a vulnerable patient population, premature newborns.

In another study, two types of soap dispensers were compared. Compliance
improved with a hands-free dispenser compared to the standard manual dispensers
for hand hygiene antiseptics. (Larson, Albrecht, & O’Keefe, 2005). The same
group also conducted research designed to compare hand hygiene with antiseptic
wash versus an alcohol-based antiseptic product while monitoring infections in
neonatal patients and the amount of bacteria on the hands of staff. They found
no differences between the products and the variables mentioned (Larson et al.,
2005). Switching from the topic of hand hygiene to issues surrounding isolation
and infection, the next two studies addressed some common problems found in
acute care hospitals: infection outbreaks and prevention of infection with vacci-
nations.

Tokars and colleagues (2001) assessed the performance of staff related to
isolation precautions for TB. Two hospitals were evaluated for compliance to



TABLE 4.7 Organizational Factors That Impact Hospital-Acquired Infection

Sample
Study Setting Type of study size Unit of analysis Focus of study Findings

Adal et al.,
1996

Hospital Retrospective 171 Staff Increasing flu
vaccination in staff

Using a mobile cart to increase
availability of the vaccine to
staff increased vaccination

Larson
et al.,
2000

Hospital Quasi-
experimental

92/860,
567/236,
989

Counting devices,
electronic
recordings, and
patient days

Nosocomial infections
Hand hygiene frequency
Persistent changes in

organization
behaviors

Intervention group: decrease of
nosocomial infection and an
increase of persistent hand
hygiene frequency

Decrease in rates of VRE was
significant

Martinello
et al.,
2003

Hospital Cross-sectional
study/survey

212 Participants Knowledge of influenza
vaccine

Nurses have misconceptions
about the vaccine

Larson,
2004

Hospital Survey of barriers
for hand
hygiene

21 Clinician results
from survey tool

Attitudes of doctors and
nurses

Tool (survey) scored highly for
reliability and stability

More testing recommended

McKinley
et al.,
2005

Hospital Intervention
qualitative
stepwise design

38 Participant results
from the survey

Poster use to improve
hand hygiene
practices

Focus groups, posters,
questionnaire, motivators, and
direct observation used to
change staff behavior

Note: VRE = vancomycin-resistant enterococci
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the CDC guidelines for the care of patients with active Mycobacterium TB in a
study conducted from 1995–1997. The spark for the investigation was an outbreak
of TB in the late 1980s and early 1990s. In this study, hospital personnel were
observed for compliance in wearing personal protective equipment such as the
National Institute of Occupational Health and Safety 1995–approved respirators
(particulate). Patients were also observed for compliance to isolation precautions.
Charts were reviewed for relevant information including genetic typing of organ-
isms, testing, and time of isolation initiation. The records of skin testing of staff
were also evaluated, and the amounts of negative pressures were monitored in the
isolation rooms. The investigators found that although no transmission of TB oc-
curred, multiple problems were identified, including delays in ordering laboratory
sputum testing, a time lag in the initiation of isolation, partial noncompliance for
use of respirators, and observations that patients left the isolation rooms without
following isolation precautions (Tokars et al., 2001, pp. 449–455).

Several hospitals were re-surveyed to evaluate compliance to CDC guide-
lines for TB isolation (Manangan, Collaxo, Tokars, Paul, & Jarvis, 1999). Marked
improvement occurred from the first survey to the last evaluation. For example,
in 1991, a surgical mask was used by 55% of the staff when taking care of TB pa-
tients (Manangan et al., 1999, p. 337). By 1996, 94% wore the appropriate N-95
respirator recommended by CDC (Manangan et al., 1999, p. 337).

A 2001 high incidence of pneumococcal pneumonia was the impetus for a
case control study of a nursing home (Tan, Ostrawski, & Bresnitz, 2003). One
issue identified in this study was a lack of vaccination of elderly patients with the
pneumococcal vaccine. This was the case despite state regulations that required
vaccination of hospitalized patients age 65 years and older. Other problems in-
cluded documentation deficiencies and resistance of residents and families to get
the vaccination due to costs and a lack of knowledge of the benefits of vaccination
(Tan et al., 2003, pp. 848–852). Table 4.8 provides a summary of studies designed
to evaluate compliance and efficacy to infection control policies.

There are implications for nurses from these studies. Nurses have improved
practice in the area of TB management by taking the lead in supporting com-
pliance with respiratory isolation precautions. Patient monitoring and education
are just two of the potential elements of an improvement plan that would benefit
patients at risk for the flu, at risk for pneumococcal pneumonia, or in isolation for
TB. However, more nursing research is needed to support the importance of the
interventions that support patient safety in the area of infection control.

CONCLUSION

Nursing research in the area of patient safety relative to infection control has
been varied, vital, and impressive. However, many of the studies presented did



TABLE 4.8 Studies Designed to Evaluate Compliance and Efficacy to Infection Control Policies

Study Setting Type of study Sample size Unit of analysis Focus of study Findings

Larson &
Kretzer, 1995

Hospital Review of
literature for
research studies

Sample sizes
varied by
study

Multiple variables
analyzed including
behaviors, attitudes,
and self reports

Hand hygiene and
barrier precautions

Problems identified and
improvement recommended

Manangan
et al., 1999

Hospital Survey 53 Hospitals Implementation of TB
guidelines

Hospitals in areas surveyed
improved in compliance to
CDC guidelines for TB

Tokars et al.,
2001

Hospital Prospective
observational

364 Patient cultures Implementation Efficacy
Compliance for TB
practices

Multiple problems identified

Tan et al., 2003 Nursing
home

Case control 9 Patient cultures, imaging
studies, and
vaccination records

Pneumococcal
Pneumonia

Noncompliance with
immunization guidelines

Larson, Aiello,
& Cimiotti,
2004

Hospital Observational
& survey

119 Nurse direct observations
and self report of hand
washing

Hand hygiene
observation and
self-report

Some differences were found
between observed versus
self-report of hand hygiene

Larson,
Albrecht, &
O’Keefe,
2005

Hospital Observational 5,568 Nurses observed for hand
hygiene and
measurements by
electronic counters

Hand hygiene Dispenser types affected
compliance

Larson et al.,
2005

Hospital Clinical trial
crossover design

119/2,932 Nurses/neonatal
infections

Hand hygiene versus
infection

No difference between alcohol
based and antiseptic hand
hygiene and infection rates
or skin flora of staff.

Note: TB = tuberculosis; CDC = Centers for Disease Control and Prevention
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not employ an experimental design because these types of studies are difficult to
conduct in the field of infection control. Some studies reported in the chapter
were conducted using rigorous scientific methods. Others used informal method-
ology without concern for statistical power and experimental design. Although all
studies cited in this publication are important, the studies that used more formal
scientific approaches are more likely to generate evidence for greater applicability
to other hospitals or patient groups.

The future of nursing science will depend not only on the ideas and abilities
of seasoned researchers but also on the observations of clinicians at the bedside.
Clinicians at the bedside are more likely to discern concerns worthy of investiga-
tion than those apart from the clinical setting. As the nursing profession contin-
ues to generate an increase in the number of nurse scientists conducting quality
research, it is hoped that more research evidence will be generated to support
patient safety in infection control.

Valuable nursing research in infection control will also depend on collabora-
tion with a multidisciplinary team, including hospital departments such as micro-
biology, medicine, epidemiology, hospital administration, nursing, housekeeping,
pharmacy, phlebotomy, respiratory therapy, materials management, and others.
Research in infection control will need to incorporate a multifaceted approach
integrating variables such as staff behavior models, surveys of staffs, education, in-
fection surveillance, role modeling of behaviors, and administrative support and
leadership. However, often the researchers include multiple interventions at once
and, therefore, it is next to impossible to tell what facet of the intervention is ac-
tually providing the strongest effect.

Historically, health care providers and administrators were forced to use un-
proven strategies to fight infectious diseases like the plague and TB. Death and
morbidity were rampant due to infections and inadequate countermeasures. Cur-
rently, we have some of the same infectious diseases, such as TB and newer ones,
like resistant infections. However, today we have the advantages of technology
and evidence-based practice studies. Future patient safety research designed to
manage hospital-acquired infections will not only save lives but also improve the
wellbeing of patients, staff, and visitors.

Acknowledgement is given to Susan M. Pilch, PhD, MLS, librarian at the
National Institutes of Health Library, for support with the review of the literature.
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Chapter 5
Patient Safety in Hospital
Acute Care Units

Mary A. Blegen

ABSTRACT

The most visible threats to patient safety associated with nursing care occur on hospital
inpatient units. Patient safety research is a new phenomenon, but it builds on the
knowledge provided by quality-of-care research done previously. The purpose of this
chapter is to describe the current state of the science in the area of nurse staffing
and patient safety. The results of research studies published since the last round of
reviews (1996–2005) are described by level of analysis, measures of nurse staffing
and patient outcomes. Although research linking nurse staffing to the quality of patient
care has increased markedly since 1996, the results of recent research projects do
not yet provide a thorough and consistent foundation for producing solutions to the
crisis in hospital nursing care. The inconsistencies are largely due to differing units
of analysis (hospital, patient, care unit), variability in measures of nurse staffing,
the variety of quality indicators chosen, the difficulty finding accurate measures of
these indicators, and the difficulty creating risk-adjustment strategies for the indicators
most sensitive to nursing care. Nursing administration and policy most urgently need
research conducted with standardized data collected at the patient care unit level.

Keywords: patient safety, nursing, staffing
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The most visible threats to patient safety associated with nursing care occur on
hospital inpatient units. Although errors in the operating room grab more head-
lines, the bulk of health care–associated complications, injuries, and adverse oc-
currences happen in the course of routine patient care. The interdisciplinary team
and the organizational system supporting its work provide the care and surveil-
lance to facilitate patient comfort, protect from harm, and promote recovery. That
the care and surveillance fall short of the high quality expected and allow too
many adverse outcomes has been made clear over the past decade.

Patient safety research is a new phenomenon, but it builds on the knowledge
provided by quality of care research done previously. A central issue in quality of
care, and now patient safety research, is the effect of nurse staffing—the number
and mix of nursing care providers and the way in which these services are orga-
nized (Aikin, 2005; Wachter, 2005). These concerns are the most recent man-
ifestation of issues addressed by nursing research for 50 years. In 1960, Safford
and Schlotfeldt reported that the results of their field experiment supported the
hypothesis: “quality of nursing care could decrease as nurses’ responsibilities were
increased through the assignment of additional patients” (p. 152). Aydelotte and
Tener (1960) did not find an increase in patient welfare, in general, when the
number of professional nurses increased, although they did find a small decrease
in patient complaints. Abdellah and Levine (1958) found that patient satisfac-
tion was higher when professional registered nurse (RN) hours were higher; but,
when the total nursing hours (RNs, licensed practical nurses [LPNs], and nursing
assistants [NAs]) were higher, satisfaction was lower.

Two studies examined the effects of changing from team nursing to an all
RN staffing model in hospitals. The first study compared the quality and cost of
primary nursing and team nursing. Quality was maintained and cost decreased
with primary nursing (Hinshaw, Scofield & Atwood, 1981). Eight medical units in
one hospital participated in a comparison of team and primary nursing (Gardner,
1991). Gardner found higher observed quality on primary units than on team
units and lower cost, but no differences in patient perceptions of care.

Research examining the effects of different models of patient care delivery
continued through the 1990s. Using existing data from staffing intensity measures
and patient records, two studies found that short staffing was related to poor out-
comes and higher actual costs (Behner, Fogg, Frankenbach, & Robertson, 1990;
Flood & Diers, 1988). A pair of studies conducted in California (Bostrom & Zim-
merman, 1993; Neidlinger, Bostrom, Stricker, Hild, & Zhang, 1993) evaluated
restructuring by adding nursing assistants. Patient satisfaction increased slightly
in one hospital and decreased in the other. And quality of care declined slightly
in each study. One study noted a decline in key documentation indicators, and
the other noted an increase in adverse occurrence rates after the restructuring.
In another study of two hospitals in California, Seago (1999) found that the in-
troduction of a patient-focused care model did not bring about significant change
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and may have increased costs. Lengacher and colleagues described the outcomes
of the Partners in Patient Care model on two randomly selected units over 18
months (6 months before to 12 months after implementation). Patient satisfac-
tion was higher on the experimental unit before the restructuring change and
declined over time. However, patient satisfaction on the control unit was lower
before the restructuring and rose during the period of the study. Quality of care, as
indicated by adverse events, was also lower on the experimental unit (Lengacher
et al., 1996; Lengacher et al., 1997).

The restructuring and reorganization of hospitals, in response to the bur-
geoning cost of hospital care in the 1990s, led to declines in the hours of care pro-
vided by nurses. This was coupled with decreasing patient lengths of stay (LOS).
Patients were discharged earlier than in the previous pattern, leaving only the
sickest and most dependent patients in hospital beds. As the numbers of RNs and
the hours they worked were constrained, the effect was an increase in inpatients’
need for care with fewer RNs available to provide the care. In response to the
concerns that these changes triggered, several scholars conducted reviews of the
literature, published before 1997, addressing these issues (Bernreuter & Cardona,
1997; Hall, 1997; Huston, 1996; Krapohl & Larson, 1996; Prescott, 1993; Verran,
1996). These reviews concluded that the effects of nursing care delivery changes
on staff and organizational outcomes have been studied; but the effects on client
outcomes have not been studied sufficiently, and the effects on cost are equivocal.
Further, they concluded that the models change quickly, with little evaluation of
a new model before even newer models are implemented.

Concerns, widely expressed by nurses, patients, and other health providers,
led to formation of the Institute of Medicine’s (IOM’s) Committee on the Ad-
equacy of Nurse Staffing. This committee concluded that there was insufficient
evidence linking nurse staffing and patient outcomes and that research in these
areas was badly needed (Wunderlich, Sloan & Davis, 1996).

In response to the IOM report, the Agency for Health Care Policy and Re-
search, the Division of Nursing of the Health Resources and Services Administra-
tion, and the National Institute of Nursing Research published a research agenda
addressing Nurse Staffing and Quality of Care in Health Care Organizations. This
agenda stated that “Research pertaining to nurse staffing and quality in hospi-
tals is a high priority” and identified several key questions. These questions ad-
dressed many issues: relationships between the organization and delivery of nurs-
ing care and patient outcomes, unique skills and mix of RNs and other nursing
and ancillary staff, and appropriate use of resources in an era when resources are
limited. Research addressing these issues increased greatly following the IOM re-
port and the prioritization of nurse staffing research. Although the term “patient
safety” was not used in this work, the indicators used to measure quality and pa-
tient outcomes included those we now consider safety indicators: medication er-
rors, patient falls, skin breakdown, and nosocomial infections (e.g., urinary tract,
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respiratory, bloodstream). Additionally, some of the research conducted in re-
sponse to this call generated other nursing-sensitive patient safety indicators such
as failure to rescue.

The purpose of this paper is to describe the current state of the science in the
area of nurse staffing and patient safety. The results of research studies published
since the last round of reviews (1996–2005) are described by level of analysis,
measures of nurse staffing, and patient outcomes. The inconsistencies in this body
of knowledge are noted, and implications for future research are discussed.

THE RESEARCH

The review presented in this chapter covers first the research that examined the
effect of nurse staffing at the hospital level. Following that section are the review
of studies done at the patient care unit level, a critique of nurse staffing measures,
and a review focusing on the various quality and safety indicators.

National Data Sets and Multihospital Studies

Many of the hospital-level studies used national data sets from the Health Care
Financing Administration (now the Centers for Medicare & Medicaid Services),
Agency for Healthcare Research and Quality (AHRQ), and American Hospital
Association (AHA). In one of the first studies linking mortality rates to nursing
care, Aiken, Smith, and Lake (1994) found a negative and statistically significant
relationship between nursing care intensity and patient mortality rates.

The American Nurses Association (ANA) used data from the uniform hos-
pital discharge data set and from mandated state reports, which included costs
for nursing personnel, to test the newly developed ANA Nursing Report Card
(ANA, 1997; Lichtig, Knauf, Milholland, 1999). For this study, data from 502
hospitals in two states (CA, NY) in two time periods (1992 and 1994) were col-
lected. Nursing Intensity Weights (NIW) were calculated using the state of New
York’s methods; adverse occurrences were identified from DRG/ICD-9 coding;
total nursing hours per NIW and the percent hours provided by RNs were calcu-
lated. The statistically significant net effect of total hours of care per NIW was that
higher hours of care was associated with lower length of stay and lower pressure
ulcer rates. The statistically significant net effect of RN percent was that higher
skill mix was associated with shorter length of stay, and lower rates of pressure
ulcers, pneumonia, postoperative infection, and urinary tract infections.

Two studies of nurse staffing on patient care quality, published within
the last three years, received extensive national attention (Aiken, Clarke,
Sloane, Sochalski, & Silbur, 2002; Aiken, Clark, Cheung, Sloane, & Silbur,
2003; Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002). The adverse
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outcomes that declined with higher levels of RN staffing included mortality rates,
failure to rescue from complications, urinary tract infections, length of stay, pneu-
monia, gastrointestinal bleeding, and patient shock and arrests. These studies, us-
ing large hospital level data sets, made important contributions to understanding
the effect of nursing care. Measurement choices in both studies reflect the cur-
rent lack of precise indicators of the level or “dose” of this important structural
variable.

Needleman and colleagues (2002) used state level data from mandatory re-
ports of hospitals’ costs and outcomes. Hours of care from each of the three types
of nursing care providers (RN, LPNs, CNAs) were calculated as totals for each
hospital and standardized using patient days (inpatient days with an adjustment
for outpatient visits). The nursing care hours were further adjusted to reflect the
differences in patient need (using DRGs) for different hospitals. Results showed
that the impact of increased hours of care and of a greater proportion of care hours
provided by RNs on patient outcomes was beneficial. However, it is difficult to
translate the specific hours or proportions for all nurses employed in the hospital
as a whole to recommendations for staffing patient care units with direct care RNs.

In the Aiken et al., study (2002; 2003), nurse staffing data came from a ques-
tionnaire survey of all nurses licensed in the state. A 50% random sample of nurses
was drawn from licensure lists, response rates were good at approximately 50%.
Nurse respondents indicated the hospital in which they worked, and hospitals
were included in the study if at least 10 nurses from the hospital had responded to
the survey. Nurse respondents who provided patient care on inpatient units were
asked to indicate the number of patients assigned to them during the last shift
they worked and the average number of patients was then assigned to the hospital
as the patient to nurse ratio for that hospital. Likewise, the education level of the
nurses who responded to the survey was used as the nurse education level for that
hospital in subsequent analyses of mortality and “failure to rescue” rates for the
hospital. Analyses showed that probability of patient mortality increased 6% with
each additional patient a nurse was assigned to care for and decreased 5% for each
10% increase in the proportion of RNs with baccalaureate degrees.

In a partial replication of the Aikin study, Estabrooks Midodzi, Cummings,
Ricker, and Giovannetti (2005) used a survey questionnaire to measure staffing
in 49 hospitals in Alberta, Canada. They analyzed the effect of hospital level
staffing, as indicated by nurse respondents to the survey, on the 30 day mortality
rates of medical patients. Both RN staff mix and RN education were associated
with decreased mortality rates after controlling for patient risks. These results
support hypotheses held for years that more nurses and a higher level of nurse ed-
ucation have beneficial impacts on the quality of patient care. Tourangeau, Gio-
vannetti, Tu and Wood (2002) used nurse staffing and patient discharge data from
the province of Ontario. They also found that increased nurse RN staffing levels
were associated with lower adjusted mortality rates.
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Staffing data from the AHA have been extensively used to measure nurse
staffing (Kovner & Gergen, 1998; Kovner, Jones, Zhan, Gergen & Basu, 2002;
Person et al., 2004). In these studies, the nurse staffing data available included
only the licensed nurses employed as a total for the entire hospital. These data
combine the direct care RNs and those in administrative, management, educa-
tion, and support roles.

Kovner and colleagues (1998, 2002) used data from the AHA survey and
from the AHRQ Healthcare Cost and Utilization Project Nationwide Inpatient
Sample. The study, reported in 1998, used data from 506 hospitals in 10 states to
determine the frequency of nine postsurgical outcomes (adverse events) based on
ICD-9-CM codes. Of these nine codes, four were sensitive to differences in nurse
staffing. Higher nurse staffing levels were related to fewer instances of thrombosis,
UTIs, and pneumonia after surgery; staffing levels were not related to the nurse-
sensitive adverse events of pneumonia and venous thrombosis after invasive vas-
cular procedures. Staffing was measured with RN and LPN hours per adjusted
patient day (adjusted for outpatient visits). Co-linearity between RN hours per
adjusted patient day and non-RN hours per adjusted patient day did not permit
the separation of these effects. In the second study, RN full-time equivalent em-
ployees (FTEs) were associated only with reduced incidence of pneumonia.

RN and LPN staffing levels (AHA data) were grouped in quartiles by Person
and colleagues (2004); and mortality rates following acute myocardial infarction
were determined for hospitals in each quartile. Mortality rates (from 1994–1995
Cooperative Cardiovascular Project data) declined as RN staffing increased, and
increased as LPN staffing increased. In these studies, nurse staffing included all
nurses employed as administrators and other non-patient-care roles, nurses caring
for patients in ambulatory and short-stay areas, and in specialized care areas such
as operating and recovery units. Unlicensed assistant care hours were not included
in the AHA data set.

Using only nursing care hours provided by licensed nurses omits an impor-
tant factor from the analyses. Although most studies conclude that RN care has
the greatest effect on quality, hospital units providing nonintensive care may staff
with up to 50% non-licensed NAs. Omitting these care providers from analyses
overlooks a major factor in contemporary hospital care.

Unruh (2003) used data from the state of Pennsylvania to determine the
number of nurses employed. These data included RNs, LPNs, and NAs, but again
included nursing personnel in all roles in the hospital. State-level discharge data
were used to measure patient outcomes. The number of licensed nurses (RNs and
LPNs), controlling for patient days, was associated with reduced incidence of at-
electasis, decubiti, patient falls, and UTIs. Higher proportions of LPNs were as-
sociated with a reduced incidence of decubiti and pneumonia but with increased
falls. Cho, Ketefian, Barkauskas, and Smith (2003) obtained unit-level direct care
nursing hours for their study. The total hours of care from inpatient units for all
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nursing care providers were summed to the hospital level to determine the effect
of nursing care on patient outcomes. RN hours of care and RN proportion of hours
were also calculated. The total hours of care per patient day was associated with
increased incidence of decubiti, and RN hours and RN proportion were associ-
ated with decreased pneumonia rates. No direct effect of nurse staffing was found
on other patient outcomes, costs, and LOS.

Although the studies that used hospital-level staffing standardized the nurs-
ing care hours by patient load, the data available for standardizing varied from
study to study. Cho et al. (2003) obtained only inpatient hours and adjusted for
inpatient days only. Other studies obtained all nursing care FTEs or hours and ad-
justed for outpatient visits and inpatient days (Kovner et al., 2002; Needleman,
2002; Unruh, 2003). Two of these studies also adjusted for patient acuity or need
for care (Needleman, 2002; Unruh, 2003). Adjusting for these different measures
of patient load may produce quite different values for the nursing care variable.

These multi-institutional studies provide valuable information; however,
there are several weaknesses in this group of studies. First, as Jones (1993) pointed
out, it is difficult to find standardized data that reflect outcomes specifically af-
fected by nursing care. Many studies reported only mortality rates at the level of
the hospital. These data are available from large national data sets and have been
useful in studies of hospital care. Mortality, however, is not the best indicator of
the quality of nursing care. Other adverse outcomes may be more sensitive than
mortality rates to nursing care; although nursing care is only one of the many
factors leading to most of the other adverse outcomes. Until nursing develops
standardized databases of its own, we must use existing data and attempt to find
indicators that are sensitive to nursing care.

Second, nurse staffing data included all RNs employed in all positions in the
hospital whether or not they provided direct patient care. The ratio of RNs to
average patient census was used by Aiken, Smith, and Lake (1994). The total
nursing care hours per adjusted patient day was used by two studies (ANA, 1997;
Kovner & Gergen, 1998); and RN percent was used by one (ANA, 1997). Two
studies used questionnaire survey data to determine average nurse to patient ra-
tios (Aikin, et al., 2002; Estrabrook, et al., 2005). Several studies used state or
province data to determine nursing hours (Needleman et al., 2002; Tourangeau
et al., 2002).

Third, hospital was the level of analysis for most of these studies. Data used
in these studies came from large databases with patient discharge data and nurse
staffing data at the hospital level. Although these studies have been valuable,
they have necessarily aggregated differing types of patients with differing levels
of illness. Adjustments for patient severity were made at the level of the hospital
(case-mix adjustments); but these cannot reflect severity of patients on separate
patient care units. The effect of nurse staffing, however, is most direct at the pa-
tient care unit level.
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As noted in Table 5.1 the hospital-level studies using mortality as an out-
come were split in regard to finding a statistically significant effect for nurse
staffing: Four statistically significant and two not significant. The studies focus-
ing on other adverse outcomes found both significant and positive effects for nurse
staffing and nonsignificant and negative effects for nurse staffing. Thus, these mul-
tisite studies do provide support for the idea that greater use of professional nurses
in direct care improves patient outcomes; but this support is not entirely con-
sistent. Lang, Hodge, Olson, Romano, and Kravitz (2004) reviewed 43 hospital-
level studies published between 1980 and 2003. Of the 19 outcomes in one or
more of these studies, pneumonia was most often found to be linked to nurs-
ing care (61% of studies found statistically significant results), 57% of the results
linked nursing hours to mortality rates, and 50% of the results for nosocomial
infections were linked to nurse staffing. In other words, 43% of the time the re-
lationship between mortality rates and nurse staffing was not significant, and half
of the time the relationship between nurse staffing and nosocomial infections was
not significant. Blegen (2004) reviewed 11 studies at the hospital level published
between 1997 and 2004 and found similar results. The proportion of results show-
ing a statistically significant relationship between nurse staffing and a particular
outcome was 77% for pneumonia, 75% for failure to rescue, 66% for UTIs, 57%
for mortality, and 50% for patient falls and injuries. Both reviews concluded that
the research evidence from hospital-level studies is inconsistent.

Patient Care Unit–Level Studies

Studies of data collected directly from hospitals have been able to derive nurse
staffing variables reflecting only direct care providers at the patient care unit level
(see summary in Table 5.2). The largest proportion of these studies used both total
hours per patient day and RN staff mix (Blegen, Goode & Reed, 1998; Blegen &
Vaughn, 1998; Sovie & Jawad, 2001); although one used only day shift nursing
care hours and RN mix (Potter, Barr, McSweeney & Sledge, 2003). Several used
only the RN staff mix to indicate nurse staffing (Hall, et al., 2003; Mark, Salyer, &
Wan, 2003). Although these studies used more precise measures of nurse staffing,
the outcome measures chosen have been uniquely defined for each study. Mark
et al. (2003) and Sovie and Jawad (2001) used prospective data collection and
carefully defined measures of adverse outcomes and calculated these rates at the
unit level. Blegen, Goode & Reede (1998), Blegen & Vaughn (1998), and Potter
et al. (2003) used existing data collected for quality assurance and calculated the
ratios of adverse outcomes at the unit level. Patient perceptions of care and the
outcomes of care provided the outcome measures in some cases (Hall et al., 2003;
Mark et al., 2003; Potter et al., 2003; Sovie and Jawad, 2001). Studies collect-
ing these data directly must, of necessity, be smaller studies. Unit-level analyses



TABLE 5.1 Hospital-Level Studies of Nurse Staffing and Selected Patient Outcomes

Surgical patients Medical patients

Aiken
Kovner Kovner Aiken 2002/ Esta ANA 1 ANA 2
1998 2002 Needleman 1994 2003 Cho brook Needleman Person Unruh 1997 2000

Mortality rate ns/r ns/r 0 + + ns/r + 0 + ns/r ns/r ns/r
Failure to rescue ns/r ns/r + ns/r + ns/r ns/r + ns/r ns/r ns/r ns/r
Length of stay ns/r ns/r 0 ns/r ns/r ns/r ns/r + ns/r ns/r + +
Pneumonia + + 0 ns/r ns/r + ns/r + ns/r + + +
Pulmonary compromise/

atelectasis
+ 0 0 ns/r ns/r ns/r ns/r 0 ns/r + ns/r ns/r

Urinary tract infections + 0 + ns/r ns/r 0 ns/r + ns/r + + +
Skin breakdown ns/r ns/r 0 ns/r ns/r − ns/r 0 ns/r + + 0
Deep vein thrombosis + 0 0 ns/r ns/r ns/r ns/r 0 ns/r ns/r ns/r ns/r
Infections ns/r ns/r 0 ns/r ns/r 0 ns/r 0 ns/r 0 + +
Falls (injury) ns/r ns/r ns/r ns/r ns/r 0 ns/r ns/r ns/r + ns/r ns/r
Gastrointestinal bleed ns/r ns/r 0 ns/r ns/r ns/r ns/r + ns/r ns/r ns/r ns/r
Shock arrest ns/r ns/r 0 ns/r ns/r ns/r ns/r + ns/r ns/r ns/r ns/r

(Note: some studies included multiple indicators of nurse staffing; this summary is not able to reflect all of the complexity in the research reports)
+ = better nurse staffing improved outcome 0 = better nurse staffing had no effect
− = better nurse staffing detrimental effect ns/r = not studied or reported
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TABLE 5.2 Patient Care Unit Level Studies of Nurse Staffing and Selected Patient Outcomes

Maryland ICUs
Sovie Amaravadi Prono- Dimick

Medical Surgical Hall Hall esophagec- Dang vost hepatec-
Blegen 1 Blegen 2 units units (2003) (2004) Mark Potter Dunton tomy AAA AAA tomy

Mortality rate + ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r 0 0 + 0
Complications ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r + + 0 +
Length of stay ns/r ns/r ns/r ns/r ns/r ns/r 0 ns/r ns/r + ns/r + 0
Medication errors + + ns/r ns/r ns/r + 0 0 ns/r ns/r ns/r ns/r ns/r
Patient falls 0 + + + ns/r 0 0 + + ns/r ns/r ns/r ns/r
Ventilator days ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r + + ns/r ns/r
Pneumonia 0 ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r + ns/r ns/r 0
Urinary tract

infections
0 ns/r + 0 ns/r 0 ns/r ns/r ns/r ns/r ns/r ns/r ns/r

Skin breakdown + ns/r 0 + ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r ns/r
Infections 0 ns/r ns/r ns/r ns/r + ns/r ns/r ns/r + ns/r ns/r 0
Patient

satisfaction
+ ns/r + + + ns/r + + ns/r ns/r ns/r ns/r ns/r

Pain/Symptoms ns/r ns/r ns/r ns/r 0 ns/r ns/r + ns/r ns/r ns/r ns/r ns/r
Functional status/

self-care ability
ns/r ns/r ns/r ns/r + ns/r ns/r + ns/r ns/r nsr ns/r ns/r

(Note: some studies included multiple indicators of nurse staffing; this summary is not able to reflect all of the complexity in the research reports)
+ = better nurse staffing improved outcome 0 = better nurse staffing had no effect
− = better nurse staffing detrimental effect ns/r = not studied or reported
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were done with the numbers of units ranging between 32 and 124. Given these
approaches to outcomes, the different indicators of staffing, and the smaller sam-
ples, it is not surprising that the results are inconsistent.

One set of research reports describing the effects of physician and nursing
care on the outcomes of patients in surgical intensive care units (SICUs) used
patient discharge data from all hospitals contributing to a state-level data set
in Maryland. It measured nurse staffing with a survey completed by managers
of SICUs in the state (Amaravadi, Dimick, Pronovost, & Lipsett, 2000; Dang,
Johantgen, Pronovost, Jenckes, & Bass, 2002; Dimick, Swobody, Pronovost, &
Lipsett, 2001; Pronovost et al., 1999). These researchers asked the SICU man-
agers to indicate the usual number of patients assigned to each nurse during the
day shift and during the night shift. The reports of patient:nurse ratios and other
characteristics of the units were requested in 1996 and were used to predict the
outcomes of patients with specific diagnoses for the previous 3 years (1994–1996).
Patients on ICUs where 1–2 patients were typically assigned to each nurse had
better outcomes than patients on units with a patient to nurse ratio of 3 or more.
Although these studies captured direct patient care nurse staffing and systemat-
ically controlled for other factors effecting patient outcomes, the fact that nurse
staffing was measured at a different time than the patient outcomes must be kept
in mind while interpreting the results.

A review of 12 unit-level studies focusing on the effects of nurse staffing
and published between 1997 and 2004 (Blegen, 2004) reported that the results
of unit-level studies were inconsistent. Of the outcomes analyzed across these
studies, only a portion of the relationships with nurse staffing were statistically
significantly. Studies measuring patient perceptions of quality were positively re-
lated to nurse staffing at a statistically significant level 87% of the time. Indicators
of complications were inversely related with higher nurse staffing only 75% of the
time. The relationships between nurse staffing levels and other specific outcome
indicators were significant 66% of the time for skin breakdown and patient falls
and 50% of the time for nosocomial infections. The rest of the outcome indicators
showed a beneficial relationship with nurse staffing at the patient care unit–level
less than half of the time.

Taken as a whole, the results of the patient care unit studies are difficult to
generalize and apply in practice. Most of these studies used only a few units from
a few hospitals. The results from these small sample studies were not often statis-
tically significant; and when they were, they were inconsistent from one study to
the next. Quality of care indicators in these patient care unit studies were quite
diverse. Adverse occurrence rates were the most often used indicators, and patient
satisfaction was frequently used but measured differently in each study.

The strengths of these studies were that they recognized that staffing de-
cisions are made at the level of the patient care unit and nursing care can be
linked with multiple outcome indicators. Overall, these studies have shown more
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promise in describing the effect of nurse staffing on patient outcomes than those
done at the hospital level. For the most part, however, these studies were done
in a small number of hospitals, and when examining the relationship between
staffing and quality of care, results are still ambiguous.

Patient care unit–level studies will become more prevalent as the National
Database of Nursing Quality Indicators and the California Nursing Outcomes
project build their databases. These will be joined by standardized databases cre-
ated by nurse researchers in the Veterans Health Administration and military
hospitals. These data sets will provide opportunity for more study and more rig-
orous study than has been possible in the past.

Measuring Nurse Staffing

It is crucial to the continued development of knowledge in this area that the
measures of nurse staffing be at least clarified and at best standardized. The most
informative method of measuring the amount of nursing care provided on in-
patient care units is the hours of care provided divided by the number of pa-
tients being cared for. Known as hours per patient day (hppd), this approach is
a more precise measure than nurse to patient ratio (Budreau, Balakrishnan, Ti-
tler, & Hafner, 1999). Precision is increased by capturing the hours within all
categories of providers (i.e, RNs, LPNs, unlicensed assistants), the care needs of
the patients (illness severity), and the volatility or turbulence in the care needs
(patient turnover during the shift). Not one of these three factors, which allow
precision in measurement, is included in any of the data sets generally available
to researchers for analysis.

Other characteristics of the nurses and their work, as well as the hours of
nursing care, also need to be considered. For example, the use of overtime hours
is likely to affect the care on the unit. Overtime may lead to fatigue and errors,
or less diligence in duties such as skin care (Institute of Medicine, 2003; Rogers,
Hwang, Scott, Aiken, & Dinges, 2004). The competence of the RN is central
to his or her ability to provide surveillance and early intervention to prevent or
minimize adverse outcomes. However, there is little research addressing this topic.
RN education and experience levels have been linked to the quality of care. Al-
though difficult to show empirically, baccalaureate-prepared nurses are assumed
to have stronger critical thinking skills and communication skills that are bet-
ter than those of nurses prepared in other programs (Goode et al., 2001). Pre-
vious studies (Blegen, Vaughn & Goode, 2001; Tourangeau et al., 2002) found
that RNs with greater average experience working on patient care units had a
beneficial effect on patient outcomes; but the proportion of RNs with baccalau-
reate degrees did not. Aiken and colleagues (2003) reported that after controlling
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for hospital characteristics, patient characteristics, and other indicators of nurse
staffing, a 10% increase in the proportion of RNs in the hospital with baccalaure-
ate degrees was associated with a 5% decrease in 30-day mortality and in mortal-
ity after developing a complications. Estabrook and colleagues (2005) replicated
these findings in Canada.

Patient Outcomes Related to Nurse Staffing

Studies of the effect of nurse staffing have used patient outcomes data from three
general sources depending on the level of analysis. Patient-specific data have come
from large databases derived from discharge summaries. These data are either an-
alyzed at the individual patient level or aggregated to produce hospital-level rates
or proportions of complications or adverse occurrences. Patient care unit–level
data obtained directly from hospitals have used rates of adverse occurrences usu-
ally standardized per patient day of care. The third source of data has been the
patients themselves, usually from surveys during hospitalization or surveys of re-
cently discharged patients. Patient surveys have typically measured satisfaction
with aspects of care, functional status, or health-related quality of life.

Historically, the quality of health care was measured with indicators of
providers’ activity. Health care quality measurement, in general, has been mov-
ing to patient outcomes instead (Hegyvary, 1991; Maas, Johnson & Moorhead,
1996). Determining that patient care outcomes are a direct result of an isolated
nursing activity or medical activity is a difficult task, given the highly complex
health care system. Although the trend in outcomes measurement is toward mea-
sures that relate to positive aspects of health, sources of positive outcome measures
continue to be limited. The outcome-related measures of quality described in the
literature more often include adverse occurrences than positive measures of qual-
ity (DesHarnais, McMahon, Wroblewski, & Hogan, 1990). The direct availabil-
ity of adverse occurrence data from hospital administrative records continues to
make these measures the easiest to access. Patient satisfaction and patient percep-
tions of quality are positive aspects that have been used as outcome indicators by
hospitals. However, the sensitivity of these measures to detect actual differences
in nursing care, as opposed to customer services activities, has been questioned
(Bostrom, Tisnado, Zimmerman, & Lazar, 1994; Pierce, 1997). In addition, pa-
tient satisfaction and perception data are obtained with a wide variety of tools
and are not often comparable across organizations.

Safety Indicators

In the past few years, national expert panels sponsored by AHRQ (2002)
and the National Quality Forum (NQF) (2004), among others, have made
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recommendations to the health care community for standardized indicators of
patient care quality and patient safety in relation to specific groups of consumers
and specific groups of providers. As these indicators are collected in a standardized
way across health care facilities, more precise and rigorous research will be possi-
ble. The nursing-sensitive quality indicators recommended by the NQF included
seven patient outcomes: failure to rescue, pressure ulcers, patient falls, patient re-
straints, UTIs, central line infections, and ventilator-associated pneumonia. The
hospital patient safety indicators recommended by AHRQ (2002) included com-
plication of anesthesia, death in low-mortality DRGs, and decubitus ulcer; failure
to rescue; foreign body left in; iatrogenic pneumothorax; infection due to medical
care; postoperative hemorrhage, hip fracture, physiologic and metabolic derange-
ments, pulmonary embolism or deep vein thrombosis, respiratory failure, sepsis,
and wound dehiscence; technical difficulty; and transfusion reaction.

Medication Safety

Given the concern about medication safety, remarkably few studies have related
medication administration errors to nurse staffing levels. Indicators of medication
errors are central to most hospitals’ quality improvement and risk management
programs. Although many medication administration errors have no identified
adverse consequences, they still reflect the potential for poor outcomes and have
been used as indicators of the quality of nursing care in several studies. Grillo-
Peck and Risner (1995) found no significant difference in medication error rates
after restructuring; however, Lengacher et al. (1997) reported a significant in-
crease with the new care delivery model, and Seago (1999) found a decrease.
Blegen et al. (1998) and Blegen and Vaughn (1998) found that when the staff
mix was higher (up to 85% to 87%), the medication administration error rates
were lower. Medication error rates are most usefully calculated at the patient
care unit level; however, the accuracy of these rates are quite suspect given the
small proportion of administration errors that are reported by the staff. Patient
discharge data typically include only those errors that directly caused patient
injury.

There are several nationwide efforts to collect data about medication safety.
Reporting to national repositories of errors made or near errors caught and
the circumstances surrounding each provides a rich source of information. The
U.S. Pharmacopeia collects medication error data through a national database
called MEDMARX r©. These data provide the basis for reports about medication
safety and analysis to identify areas for which interventions could be developed
(MEDMARX, 2005). The Institute for Safe Medication Practices (ISMP) (2005)
operates the Medication Errors Reporting Program, a project that collects na-
tional voluntarily submitted data. Using these data, the ISMP creates reports
about incidence and related factors for medication errors and near misses.
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It is difficult to link these data back to the actual nurse staffing levels; but
submitters often comment about staffing levels in the factors related to the
error.

Patient Falls and Injuries

Prevention of patient falls is a frequently used indicator of the quality of nursing
care. The rate of patient falls at the patient care unit level is usually measured
using voluntary reports from staff. Kustaborder and Rigner (1983), Morse, Tylko,
and Dixon (1987), and Tutuarini, de Hann, and Limburg (1993) found no re-
lationship between patient fall rates and the number of nurses or the patient to
nurse ratios. Fall rates declined with restructuring that reduced staff mix RNs
(from 80%–60%) (Grillo-Peck & Risner, 1995) and with the introduction of dif-
ferentiated practice (Malloch, Milton, & Jobes, 1990). However, Lengacher and
colleagues (1997) reported an increase in the rate of falls with the Partners in
Patient Care model; and Seago (1999) reported no significant change after the
introduction of patient-focused care.

Relatively consistent results have been produced in more recent research,
with higher nurse staffing levels on patient care units associated with lower fall
rates (Blegen & Vaughn, 1998; Dunton, Gajewski, Taunton, & Moore, 2004;
Potter et al., 2003; Sovie & Jawad, 2001). Patient injuries from falls have also
been measured using patient discharge data. One recent study (Unruh, 2003)
found that the hospital rates of injuries from falls were lower when the nursing
hours per day were higher.

Skin Breakdown

One of the primary goals of nursing care for hospital patients with reduced mobil-
ity is the prevention of skin breakdown. More intervention studies are reported
in nursing in regard to preventing pressure ulcers than preventing the other ad-
verse outcomes. Most report success in reducing the incidence of pressure ulcers
(Arikian, Kingery, Beall, & Abbott, 1990; Frye, 1986; Hunter et al., 1995; Kartes,
1996; Moody et al., 1988).

Data for skin breakdown have also been derived from several sources in stud-
ies of the effect of nurse staffing and restructuring. Studies that used occurrence
reporting or quality management data derived directly from the hospitals reported
that higher levels of nurse staffing were associated with lower rates of skin break-
down (Blegen, Goode, & Reed, 1998; Sovie & Jawad, 2001). Studies using skin
breakdown data from patient discharge summaries produced inconsistent results,
with two reporting that higher nurse staffing reduced skin breakdown (ANA,
1997; Unruh, 2003) and two showing no effect of nurse staffing on skin break-
down (Cho et al., 2003; Needleman et al., 2002).
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Hospital Acquired Infections

Patient characteristics explain much of the infection incidence (Larson, Oram,
& Henrick, 1988), but several studies have shown that environment and staffing
factors also play an important role in the incidence of infection. Although the
staffing variable has been measured many different ways in these studies, there
is more standardization of outcome variables for measuring infection than other
outcomes measured in hospitals. A great deal of the work linking nurse staffing
levels to decreased nosocomial infections has been carried out on ICUs, with hos-
pital data collection efforts providing the specific infection rates. These include
studies of specific organisms, such as methicillin-resistant staphylococcus aureas
(Farrington, Trundle, Redpath, & Anderson, 2000; Grundmann, Hori, Winter,
Tami, & Austin, 2002; Haley & Bergman, 1982; Vicca, 1999), enterobacter cloa-
cae (Harbarth Sudre, Sharan, Cadenas, & Pittet, 1999), and gram negative organ-
isms (Isaacs, Catterson, Hope, Moxon, &Wilkinson, 1988). This work has also
addressed the beneficial effects from nurse staffing on specific routes such as blood
stream infections (Fridkin Pear, Williamson, Galgianai & Jarvis, 1996; Robert
et al., 2000).

There are also a significant number of studies that relate nurse staffing to
less-specific hospital infection rates from patient discharge data or hospital quality
data. These include respiratory infections and UTIs (Amaravadi et al., 2000; Cho,
2003; Kovner & Gergen, 1998; Kovner et al., 2001; Needleman et al., 2002; Sovie
& Jawad, 2001; Unruh, 2003). Overall infection rates were shown to be higher
when units were short-staffed (Behner et al., 1990; Flood & Diers, 1988), and
when skill mix was lower (ANA, 1997; Blegen et al., 1998). In contrast, Grillo-
Peck and Risner (1995) reported lower rates of infections when nursing staff were
restructured and the staff mix changed from 80% to 60% RNs.

Mortality Rates/Failure to Rescue

Mortality rates at the hospital level, adjusted for expected mortality given patient
characteristics, have been used in multiple outcomes studies during the past two
decades. Nurse staffing levels have been linked to lower mortality rates in nu-
merous studies (Aiken, Clark, et al., 2003; Aiken, Smith, et al., 1994; Estabrook
et al., 2005; Person et al., 2004; Pronovost et al., 1999; Tourangeau et al., 2002);
while others have not found the linkage to be statistically significant (Needle-
man et al., 2002). While recognizing the importance of nursing care to patient
outcomes, living or dying may not be the most sensitive outcome from nursing
care. More recently, failure to rescue (mortality rates following the development
of complications) has been used along with the overall mortality rate. One of the
main roles played by nurses in hospitals is to monitor patients for their responses
to treatments and to detect complications early. Therefore, death following



Patient Safety in Hospital Acute Care Units 119

a complication may be a more sensitive indicator of nursing care. Studies have
included this variable and found that higher nurse staffing levels were associ-
ated with a lower failure to rescue rate (Aiken et al., 2003; Needleman et al.,
2002).

Several patient outcome indicators have been linked to nurse staffing levels.
As indicated in Tables 5.1 and 5.2 and in the reviews by Lang et al. (2004) and
Blegen (2004), however, there are many studies that have found nonsignificant
results for this same set of indicators. The crucial question is whether these incon-
sistencies are due only to problems with data and level of measurement or whether
there are true differences in the influence of nurse staffing on patient safety.

FUTURE RESEARCH NEEDED

The research reported since 1996, when the IOM concluded that we knew little
about the relationship between nurse staffing and the quality of care, has con-
tributed greatly to our knowledge in this area. Unfortunately, researchers have
continued to find inconsistent results. A rigorous review of this literature (Lang
et al., 2004) concluded that “the literature offers no support for specific nurse-
patient ratios” (p. 9). Further, these investigators suggest that there is limited
support for the relationship between nurse staffing and mortality rates, failure to
rescue rates, and shorter hospital stays. And there is little to no support for rela-
tionships between nurse staffing and pneumonia, UTIs, pressure ulcers, falls, and
nosocomial infections. Blegen’s review (2004) suggested stronger, though still in-
consistent, support for the effect of nurse staffing on pneumonia, failure to rescue,
UTIs, pressure ulcers, and falls.

Overall, knowledge has grown. There remain some areas about which we
know little. Hospital studies have examined all units together and therefore tell
us little about the staffing levels on different kinds of units (e.g., medical, surgical,
intensive care). Most of the unit-level studies have looked only at medical and
surgical units, or only ICUs and often studied only a limited number of units,
making it difficult to produce recommendations to guide nursing administrators.

In 2003, the IOM published another set of recommendations regarding pa-
tient safety in relation to nursing care. In this they acknowledge the strides that
have been made and noted in particular the need for more accurate and reliable
staffing data and the need for more research on specific types of patient care units
(p. 9). Not mentioned in the IOM report, but equally important, is the need for a
standardized way to adjust for the acuity of the patients being cared for on the spe-
cific types of units. At this point, there is no accepted way to account for patient
risk related to nursing-sensitive outcomes.

There is reasonable agreement regarding the best measure of nurse staffing
(hppd). Unfortunately, these data are only available at the patient care unit level,
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requiring time-consuming primary data collection. The time RNs spend caring for
patients should be separated from the time used for education, administration, or
other support functions. In order to capture a complete picture of patient care, the
hours of patient care from LPNs and NAs must also be captured at the patient care
unit level and included in data sets. Finally, there is little agreement about reli-
ably measuring nurse competency. Competency may be partially accessed using
education, experience, and certification; however, these data are also not reliably
measured or readily available.

CONCLUSION

Research linking nurse staffing to the quality of patient care has increased
markedly since the 1996 IOM report on nursing staff (Wunderlich et al., 1996).
However, the results of these recent research projects do not yet provide a thor-
ough and consistent foundation for producing solutions to the crisis (Blegen,
2004; Heinz, 2004; Lang et al., 2004; Seago, 2001). These inconsistencies are
largely due to differing units of analysis (hospital, patient, care unit), the vari-
ability in measures of nurse staffing, the variety of quality indicators chosen, the
difficulty in finding accurate measures of these indicators, and the difficulty in cre-
ating risk-adjustment strategies for the indicators most sensitive to nursing care.

Conducting the research needed to bring clarity to the state of the science
regarding nurse staffing and patient safety requires a national effort to produce
standardized data sets of patient outcomes and nurse staffing information at the
patient care unit level. The data on nurse staffing must include all providers of
nursing care (RN, LPN, CNA) and must separate direct caregiver hours from
support hours. The data on patient safety must include indicators sensitive to
nursing care and adjusted for patient risk.
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Chapter 6
Medication Safety Within
the Perioperative
Environment

Linda J. Wanzer∗ and Rodney W. Hicks

ABSTRACT

With the widespread patient safety movement comes an increased public awareness of
the risks inherent within the health care setting. More specifically, the highly publicized
medication error cases that hit the media demonstrate the effect mediation errors have
on patient safety within the perioperative environment. This awareness, however, has
triggered limited research across the continuum of care within this complex environ-
ment. A current review of the state of the science related to medication safety within
this setting reveals research primarily focused on the anesthesia domain of practice.
Although application to the perioperative environment can be extrapolated from this
research, there is a notable lack of nursing-initiated research that focuses on improved
systems or processes related to medication safety within the perioperative continuum
of care. This knowledge gap in the literature presents an excellent opportunity for

∗ The views expressed are those of the author and do not reflect the official policy or position of the
Uniformed Services University of the Health Sciences, the Department of Defense, or the United
States government.
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nursing to grow a research program to improve medication safety within the perioper-
ative environment in support of evidence-based practice.

Keywords: patient safety, nursing, medication, perioperative

The United States has the world’s most technologically advanced health care de-
livery system, and it includes a highly dedicated and skilled work force, a wide
range of pharmacological agents, and state-of-the-art facilities that provide peri-
operative services (Gabel & Fitzner, 2003). These desirable attributes have helped
transform care of the surgical patient over the past several decades. The United
States also has the world’s most expensive health care delivery system (Ander-
son, Hussey, Frogner, & Waters, 2005). And although it has the capacity to pro-
duce the finest health care services in the world, failures in the delivery system
have been widely reported and the failures occur with some regularity (Becher &
Chassin, 2001). Medical errors, including medication errors, represent one such
failure that injures patients, erodes public confidence, and increases health care
costs (Bates et al., 1997; Kohn, Corrigan, & Donaldson, 2000). Medication errors
have also been associated with increases in morbidity and mortality (Fortescue
et al., 2003; Kaushal, Jaggi, Walsh, Fortescue, & Bates, 2004; Kohn et al., 2000).
Simply put, medication errors strike at the heart of the health care system—the
responsibility to do good and avoid harm (Mayo & Duncan, 2004).

BACKGROUND

In 1859, Florence Nightingale emphasized the importance of the medical tenet in
Notes on Nursing when she wrote, “It may seem a strange principle to enunciate as
the first requirement in a hospital that it should do the sick no harm”(Nightingale,
1859/1970). This tenet is a part of our medical culture, for we are the patient’s
advocate. It is now clear that an institution that professes as its primary creed to
“first and foremost, do no harm,” actually becomes an instrument of death.

In 1999, the Institute of Medicine’s (IOM) report To Err Is Human: Building
a Safer Health System catapulted patient safety to national attention. The IOM
asserted that the U.S. health care system could annually expect as many as 98,000
individuals to become the victims of fatal medical errors, a number that exceeds
the combined annual deaths from motor vehicle accidents, HIV/AIDS, and breast
cancer (Kohn et al., 2000). Iatrogenic injuries became the eighth leading cause of
death in America, and it is estimated that as many as 7,000 of these deaths were
from medication errors (Kohn et al.). This IOM report emphasized that “People
working in health care are among the most educated and dedicated work force in
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any industry. The problem is not bad people; the problem is that the system needs
to be safer”(Kohn et al., p. 49). The report further explored the human element of
mistakes, identifying that mistakes will continue to happen unintentionally until
road blocks to prevent their occurrence are erected (Kohn et al.). Because of the
report, health care providers, payers, and policymakers are now more aware of
the effect that human error and process weaknesses have within the world’s most
complex health care system.

In July 2004, Health Grades, Inc., released a study that suggested the IOM
report may have underestimated the number of deaths by half, and a truer number
of medical error deaths is closer to 198,000 deaths each year (Health Grades, Inc.,
2004). These errors know no boundaries, for they occur at epidemic rates across
the health care system and within all clinical areas (Health Grades, Inc., 2004,
2005; Zhan & Miller, 2003), including the perioperative continuum.

The IOM challenged professional organizations to set performance standards
and expectations for patient safety (Kohn et al., 2000). Health care organiza-
tions received notice to “incorporate well-understood safety principles” and im-
plement patient safety programs that were “strong, clear, and visible”(Kohn et al.,
p. 14). The report also advanced the previously underdeveloped discipline of pa-
tient safety by challenging existing practices, contributing to the development of
new theories, spurring additional scientific inquiries, increasing significant fund-
ing opportunities, and identifying national targets for error reduction. The IOM
also called for participation in voluntary event-reporting programs.

The United States Pharmacopeia (USP) has more than three decades of
experience in event-reporting programs. USP is a nongovernmental, nonprofit
standards-setting organization that has advanced public health since it’s founding
in 1820. USP, through expert committee consensus, develops legally enforceable
standards that address the strength, purity, and quality of pharmaceutical products
(Santell, 2005). It operates two national medication error databases: the Medi-
cation Errors Reporting (MER) Programs and MEDMARX r©. MER is a voluntary
program open to all clinicians in all settings. This database, which is operated in
cooperation with the Institute for Safe Medication Practices, collects informa-
tion and provides data to regulatory agencies, professional organizations, and the
pharmaceutical industry in an effort to educate others about adverse drug events
and their prevention (Santell).

MEDMARX, launched in 1998, is an Internet-accessible, anonymous,
subscription-based, medication error database used by hospitals and health sys-
tems as part of their ongoing quality improvements efforts and is aimed at safe
medication use. MEDMARX offers participants an opportunity to review errors
reported by other facilities and to learn from their mistakes, in hopes of preventing
future similar occurrences (Santell, 2005). Although slightly more than 5% of
U.S. facilities (approximately 850) participate in MEDMARX, the program has
amassed the largest repository of medication error data currently available in the
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TABLE 6.1 MEDMARX Reports by Calendar Year, 1999–2004

Year Number of reports Number of facilities

1999 6,224 56
2000 41,296 164
2001 105,603 368
2002 192,477 482
2003 235,159 570
2004 248,733 616

Source: Hicks, R. W., Santell, J. P., Cousins, D. D., and Williams, R. L. (2004); Santell, J. P., Hicks,
R. W., & Cousins, D. D. (2005)

world and now has more than 800,000 case reports (Table 6.1). The MEDMARX
program only consists of reported errors; the actual number of medication errors is
an unknown figure, and there is general believe that such events are vastly under-
reported.

Researchers have studied the relationship of actual errors versus reported er-
rors. In a landmark study, researchers extrapolated a ratio of slightly more than
1,400 actual errors for every reported event (Flynn, n.d.). In a more recent study,
the errors detected to errors reported ratio was 300 to 1 (Flynn, Barker, Pepper,
Bates, & Mikeal, 2002), indicating that the majority of errors go undetected.
Estimates suggest that medication errors occur at an astounding rate.

Purpose

The purpose of this paper is to review selected studies related to medication er-
rors originating in the perioperative environment, which was defined as same day
surgery, pre-operative holding area, operating room (including anesthesia), and
postanesthesia care unit (PACU).

Methods

A literature review was conducted using the Cumulative Index to Nursing and Al-
lied Health Literature and PubMED databases. Key search words/medical subject
headings were medication errors, perioperative care, perioperative nursing, anesthesia,
surgery, ambulatory surgery, outpatient surgery, same day surgery, postanesthesia care
unit, medication systems, drug administration, and operating rooms. Initially, there
were 257 citations, abstracts, and articles identified related to medication errors
from the perioperative setting for further review with no date limitations. The
final review excluded newsletters, articles describing case studies, editorials, and
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TABLE 6.2 NCC MERP Taxonomy of Medication Errors

Taxonomy elements

Patient information
Setting
Event
Patient outcome
Product information
Personnel involved
Types
Causes
Contributing factors

Source: National Coordinating Council for Medication Error Reporting and Prevention, 1988–2001
(www.nccmerp.org)

medication errors occurring outside the perioperative environment. The eligible
articles were further examined using the National Coordinating Council for Med-
ication Error Reporting and Prevention’s (NCC MERP’s) Taxonomy for Med-
ication Errors (National Coordinating Council for Medication Error Reporting
and Prevention [NCC MERP], 1998–2001). The NCC MERP taxonomy spans
10 major elements that are useful for recording and tracking medication errors
(Table 6.2). The taxonomy also provides standard language and structure use-
ful in analyzing medication error summaries (NCC MERP). For purposes of this
review, the analysis was organized into major themes utilizing the NCC MERP
taxonomy elements: patient outcome, products, types of errors, causes of errors,
contributing factors, and personnel involved. To complete the review process,
three other variables (themes) were examined that were not present in the NCC
MERP taxonomy: the medication use process (MUP), error reduction strategies,
and level of care rendered as a result of the error.

Findings

Table 6.3 identifies the articles that were audited. As an emerging program of re-
search, medication safety within the perioperative environment is in the early
stages of development. Current research within this environment suggests a na-
tional focus is coalescing; however, even in the early phases, the nursing profes-
sion has conducted only limited research. The early stages of this new science
are taking the form of systematic reviews of the literature, descriptive/prospective
studies, secondary data analysis, and randomized clinical evaluations to enhance
patient safety within the perioperative environment.

www.nccmerp.org
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TABLE 6.3 Studies Reporting Perioperative Errors

Author (year) Setting Design Sample

Abeysekera et al.
(2005)

Anesthesia Descriptive n = 896

Beyea et al. (2003a) Same day surgery Descriptive n = 610
Beyea et al. (2003b) Operating room Descriptive n = 731
Currie et al. (1993) Anesthesia Descriptive n = 144
Fasting et al. (2000) Anesthesia Prospective design

with intervention
n = 55,426

Hicks et al. (2004) Postanesthesia care
unit

Descriptive n = 645

Jenson et al. (2004) Anesthesia Review article n = 98
Khan et al. (2005) Anesthesia Descriptive n = 768
Liu et al. (2003) Anesthesia Survey n = 116
Orser et al. (2004) Anesthesia Secondary analysis n = 232
Webster et al. (2004) Anesthesia Randomized clinical

evaluation
n = 15

Wheeler et al. (2005) Anesthesia Review article n = 221

The literature revealed inconsistencies regarding the definition of a medica-
tion error. An early definition stated that a medication error is an act of variance
from the physician’s original order (Flynn, n.d.). Another definition is an error in
the prescription, dispensing, or administration of a medication with the result that
the patient fails to receive the correct drug or the indicated proper drug dosage
(Wheeler & Wheeler, 2005). One of the most widely recognized definitions of a
medication error was developed by the NCC MERP. NCC MERP is an indepen-
dent group composed of 22 national organizations, including the American Hos-
pital Association, American Medical Association, American Society of Health-
System Pharmacists (ASHP), American Nurses Association, the Food and Drug
Administration, the Joint Commission on Accreditation of Healthcare Organi-
zations (JCAHO), the National Patient Safety Foundation, the Veterans Admin-
istration, the Department of Defense, and the USP. NCC MERP’s definition of a
medication error is

. . . any preventable event that may cause or lead to inappropriate medication use or pa-
tient harm while the medication is in the control of the health care professional, patient,
or consumer. Such events may be related to professional practice, health care products,
procedures, and systems, including prescribing; order communication; product labeling,
packaging, nomenclature; compounding; dispensing; distribution; administration; educa-
tion; monitoring; and use (NCC MERP 1998–2001).
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Patient Outcome

Measures for patient outcome varied between the studies. A common measure of
patient outcome, established by the NCC MERP’s Index of Categorizing Medication
Errors (Table 6.4), was present in three of the studies. Two studies used descrip-
tive terminology to indicate patient outcome, while the remaining seven studies
did not sufficiently address patient outcomes as a result of the medication error
(Table 6.5).

For medication errors originating on the day surgery setting, a descriptive
study conducted by researchers reviewed 610 medication error records from 166
facilities and concluded that 3.9% were harmful errors, based on the NCC MERP
Index of Categorizing Medication Errors (Beyea, Hicks, & Becker, 2003a). In a sec-
ondary analysis of medication errors in the operating room, researchers examined
731 reported medication errors from 189 facilities and concluded that 10% were
harmful (Beyea, Hicks, & Becker, 2003b). For medication errors originating in
the PACU, researchers reviewed 645 error reports from 189 facilities and found
6.9% were harmful (Hicks, Becker, Krenzischeck, & Beyea, 2004).

One Australian study included a review of 896 anaesthesia reports (Abey-
sekera, Bergman, Kluger, & Short, 2005). The researchers reported 73.5% of the
errors as not having any untoward outcome, and 0.3% were unspecified. The re-
maining outcomes consisted of anaesthesia awareness (4.4%), death (0.3%), mi-
nor morbidity (11.7%), major morbidity (4.7%), and prolonged hospitalization
(5%).

Researchers in Norway conducted a prospective, direct observational study
over a period of 36 months and documented 55,426 anesthetic procedures from
which drug errors were assessed. The results of the study revealed 63 drug errors,
ranging from moderately severe to serious, of which 30 (0.05%) resulted in some
form of harm (Fasting & Gisvold, 2000).

Products

Eight of the 12 medication error studies included discussions about the prod-
ucts involved in the error (Table 6.6). Some studies provided detailed informa-
tion pertaining to the number of unique products involved (Beyea et al., 2003a,
2003b; Fasting & Gisvold, 2000; Hicks, Becker et al., 2004), while others recorded
therapeutic classification (Abeysekera et al., 2005; Currie et al., 1993; Fasting &
Gisvold, 2000; Khan & Hoda, 2005; Wheeler & Wheeler, 2005).

The anesthesia articles identified neuromuscular blocking agents, vasopres-
sors, inhalational agents, and reversal agents as being involved in the errors. Com-
mon to all perioperative areas were antimicrobial agents, intravenous solutions,
opioid analgesia and other analgesia agents. Anti-coagulant errors occurred both
in the operating room and in the PACU. Ophthalmic preparations were limited
to same day surgery.



TABLE 6.4 NCC MERP Index of Categorizing Medication Errors

Category A:
Circumstances or events that

have the capacity to cause
error

Category B:
An error occurred but the error

did not reach the patient

Category E:
An error occurred that may

have contributed to or resulted
in temporary harm to the

patient and required
intervention

Category F:
An error occurred that may have

contributed to or resulted in
temporary harm to the patient and

required initial or prolonged
hospitalization

Category G:
An error occurred that may

have contributed to or
resulted in permanent

patient harm

Category I:
An error occurred that may

have contributed to or
resulted in the patient’s death

Category H:
An error occurred that
required intervention

necessary to sustain life

Category C:
An error occurred that reached

the patient but did not cause
patient harm

Category D:
An error occurred that reached the patient and

required monitoring to confirm that it resulted in
no harm to the patient and/or required intervention

to preclude harm

Category A: No error (e.g., two patients with the same last name)
Category B–D: Error, no harm (e.g., giving a medication late or medication omitted)
Category E–H: Error, harm (e.g., resuscitation or defibrillation to sustain life)
Category I: Error, death

Source: National Coordinating Council for Medication Error Reporting and Prevention, 1998–2001 (www.nccmerp.org)
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TABLE 6.5 Studies Reporting Patient Outcome

Author (year) Setting Major findings

Beyea et al. (2003a) Same day surgery 3.9% harmful1

Beyea et al. (2003b) Operating room 10% harmful1

Hicks et al. (2004) Postanesthesia care unit 6.9% harmful1

Abeysekera et al. (2005) Anesthesia 26.1% harmful2

Fasting et al. (2000) Anesthesia 0.05% harmful3

1Based on National Coordinating Council for Medication Error Reporting and Prevention
2Based on Australian Incident Monitoring Study and included minor morbidity, majority morbidity,
death, unplanned high dependency care, prolonged stay, awareness
3Used classifications as serious and moderate severity

Types of Error

The type of medication error is a textual expression of the event—that is to say,
how does the error manifest itself regardless of cause. Using the NCC MERP tax-
onomy element, Type, 8 of the 12 articles provided sufficient information to de-
scribe the error’s effect. Omission errors (not the giving the medication) were
common in each of the clinical areas (Table 6.7), as was improper dose/quantity
(i.e., wrong amount) and wrong drug errors. Wrong drug errors, especially those
involving anesthesia, were the result of syringe swaps or labeling errors (Abey-
sekera et al., 2005; Fasting & Gisvold, 2000; Khan & Hoda, 2005). Other types
of errors consistent with NCC MERP taxonomy include wrong time, wrong pa-
tient, extra dose, wrong route, wrong dosage form, prescribing errors, and wrong
administration technique. Errors reported, but not covered by the NCC MERP
taxonomy, include drug not effective, miscellaneous, and drug in inappropriate
location (Khan & Hoda).

Causes of Error

The why and how behind a medication error’s occurrence is the cause of the
event and represents proximal risk conditions that precipitate the error. Multiple
frameworks exist for evaluating causes of errors. One of the prevailing approaches,
the human factors model, is an applied science that acknowledges the universal
nature of human fallibility by evaluating strengths and weakness and then com-
pensating for the limitations (Schneider, 2002). This approach identifies and sep-
arates active human error from latent or systems-related error and, thus, becomes
an effective means to design tools, systems, or tasks to reduce risk or minimize the
occurrence of error.



TABLE 6.6 Studies Reporting Product Information

Author (year) Setting Major findings

Abeysekera et al. (2005) Anesthesia Product Classification
-benzodiazepines
-local anesthetics
-neuromuscular blocking agents
-opioids
-reversal agents
-vasopressors

Beyea et al. (2003a) Same day surgery Product Classification1

-antimicrobials
-ophthalmic preparations
-analgesics and sedatives
-intravenous solutions

Beyea et al. (2003b) Operating room Product Classification2

-antimicrobials
-intravenous solution
-analgesics and sedatives
-local anesthetics
-anticoagulants

Currie et al. (1993) Anesthesia Product Classification
-neuromuscular blockers

Fasting et al. (2002) Anesthesia Product Classification
-neuromuscular blockers
-opioids
-neostigmine
-local anesthesia
-antimicrobials

Hicks et al. (2004) Postanesthesia care
unit

Product Classification3

-antimicrobials
-intravenous solution
-analgesics and sedatives
-anticoagulants

Khan et al. (2005) Anesthesia Product Classification
-neuromuscular blockers
-miscellaneous
-induction agents
-inhalation agents
-local anesthetics
-narcotics
-intravenous fluids
-sedatives

Wheeler et al. (2005) Anesthesia Product Classification
-inhalation agents

1Spans 143 unique products
2Spans 147 unique products
3Spans 131 unique products
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TABLE 6.7 Studies Reporting Types of Errors

Author (year) Setting (n) Major findings

Abeysekera et al. Anesthesia Ampoule labeling (41%)
(2005) (n = 452) Syringe swap (37%)

Omission (14%)
Incorrect dose (11%)
Wrong route of administration

Beyea et al.
(2003a)

Same day surgery
(n = 610)

Omission error (24.9%)
Improper dose/quantity (23.8%)
Unauthorized medication (15%)
Prescribing error (10.5%)
Wrong time (5.6%)
Wrong administration technique (5.2%)
Wrong medication (4.3%)
Wrong patient (3.6%)
Extra dose (3.2%)
Wrong route (2.7%)
Wrong dosage form (1.1%)

Beyea et al.
(2003b)

Operating room
(n = 731)

Omission error (26.5%)
Unauthorized medication (16%)
Prescribing error (14.4%)
Improper dose/quantity (12.9%)
Wrong medication (9.4%)
Wrong time (6.6%)
Wrong administration technique (4%)
Extra dose (3.9%)
Wrong route (3.3%)
Wrong patient (1.9%)
Wrong dosage form (0.9%)

Currie et al.
(1993)

Anesthesia
(n = 144)

Wrong drug (7.2%)

Fasting et al.
(2000)

Anesthesia
(n = 63)

Syringe swaps (44%)
Ampoule swaps (14%)
Wrong drug (13%)
Wrong dose (29%)

Hicks et al. (2004) Postanesthesia Improper dose/quantity (24%)
care unit
(n = 645)

Omission error (20%)
Prescribing error (15%)
Unauthorized drug (14%)
Extra dose (6%)
Wrong drug preparation (5%)

(continued)
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TABLE 6.7 (continued)

Author (year) Setting (n) Major findings

Wrong administration technique (5%)
Wrong time (3%)
Wrong patient (2%)
Wrong route (1%)
Wrong dosage form (1%)

Jenson et al. (2004) Anesthesia Omission
Wrong drug

Khan et al. (2005) Anesthesia Underdosage of drug (n = 35)
(n = 165) Known drug side effects/reaction (n = 29)

Syringe swap (n = 26)
Overdosage of drug (n = 23)
Wrong drug given/timing (n = 15)
Drug not effective (n = 12)
Problems with labeling (n = 10)
Miscellaneous (n = 10)
Drug in inappropriate location (n = 5)

Liu et al. (2003) Anesthesia Wrong drug/dose (28.4%)
(n = 116)

The identification of active errors, such as performance deficit, errors in cal-
culations, inattention, not following established policies and procedures, erro-
neous transcription, failure to verify correct medication or inadequate monitor-
ing, was present in 10 of the articles reviewed (Table 6.8) and were evident in
each of the clinical areas. Systems-related errors (e.g., similar packaging, erro-
neous use of pre-printed order forms, equipment design, lack of standardization,
and manufacturer’s label) were also present in the studies.

Errors involving infusion devices and vaporizers were recorded in the oper-
ating room, anesthesia unit, and PACU (Abeysekera et al., 2005; Beyea et al.,
2003a and b; Hicks, Becker, et al., 2004). Errors that occurred during the setup
of the pump were active errors, and equipment failure were system errors. Nine
of the 10 articles identified communication as a cause of error, a finding that may
have applicability to active failure, latent failure, or both.

Contributing Factors

Nine articles reported contributing factors (Table 6.9), those events that in-
fluence the error’s occurrence and, thus, are one-step (or more) removed from
the direct cause of error. Contributing factors can be situational, organizational,
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TABLE 6.8 Studies Reporting Causes of Errors

Author (year) Setting Major findings

Abeysekera
et al. (2005)

Anesthesia Infusion pumps and vaporizers (misuse,
malfunction, lack of standardization)

Communication
Misuse of intravenous access
Failure to check equipment
Performance deficit

Beyea et al.
(2003a)

Same day surgery
(n = 574)

Performance deficit (39.9%)
Procedure/protocol not followed (22.1%)
Communication (18.1%)
Equipment design (11%)
Knowledge deficit (10.5%)
Documentation (7.5%)
Contraindicated, allergy (7%)
Written order (3.7%)
Monitoring inadequate/lacking (3.1%)
Transcription inaccurate/missing (3.1%)
Medication distribution system (3%)
Preprinted medication order form (3%)
Verbal order (3%)
Similar packaging/labeling (2.4%)
Dispensing device involved (2.1%)
Calculation error (1.9%)
Handwriting illegible/unclear (1.9%)
Dosage form confusion (1.6%)
Label (manufacturer’s) design (1.6%)
System safeguards (1.6%)

Beyea et al.
(2003b)

Operating room
(n = 731)

Performance deficit (42.5%)
Procedure/protocol not followed (23.7%)
Communication (21.8%)
Documentation (9.9%)
Contraindicated medication allergy (9.1%)
Knowledge deficit (9%)
Package/container design (4.9%)
Similar packaging/labeling (4.8%)
System safeguard(s) (3.9%)
Dispensing device involved (3.3%)
Medication distribution system (3.3%)
Facility labeling (3.1%)
Oral order (3%)
Monitoring inadequate/lacking (2.8%)
Transcription inaccurate/omitted (2.7%)

(continued)
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TABLE 6.8 (continued)

Author (year) Setting Major findings

Written order (2.2%)
Calculation order (2.1%)
Preprinted medication order form (1.8%)
Pump, improper use (1.6%)
Dose form confusion (1.5%)

Currie et al.
(1993)

Anesthesia Package (similar in appearance)
Failure to communicate
Haste
Inattention

Hicks et al.
(2004)

Postanesthesia care
unit (n = 645)

Performance deficit (45.6%)
Procedure/protocol not followed (23.8%)
Communication (17.2%)
Documentation (13.1%)
Knowledge deficit (11.3%)
Contraindicated medication allergy (6.6%)
Dispensing device involved (6.6%)
Written order (6.2%)
Pump, improper use (5.2%)
Transcription inaccurate/omitted (5.2%)
Monitoring inadequate/lacking (5.1%)
Calculation order (3.9%)
System safeguard(s) (3.6%)
Preprinted medication order form (3.1%)
Verbal order (3.1%)
Dose form confusion (3%)
Drug distribution system (3%)
Computer entry (2.1%)
Equipment design (2%)
Package/container design (2%)

Jenson et al.
(2004)

Anesthesia Failure in communication
Contraindicated medication allergy
Performance deficit

Khan et al.
(2005)

Anesthesia Human error/Performance deficit (56%)
Known drug side effect/complication (21%)
System error (19%)
Equipment failure (4%)
Latent errors:

-communication
-labeling of medications
-inadequately labeled syringe
-medication not in standardized location
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TABLE 6.8 (continued)

Author (year) Setting Major findings

Liu et al. (2003) Anesthesia Performance deficit (failure to check equipment)

Orser et al.
(2004)

Anesthesia Performance
Communication
Delay/misdiagnosis of problem/complication
Administration (transcription issues/policies-

procedures)
Conduct

Wheeler et al.
(2005)

Anesthesia Misuse of intravenous access
Performance deficit
Equipment failure
Equipment design
Knowledge deficit
Failure to check drugs before administration
Lack of communication
Inadequate monitoring
Lack of standardization of labels/protocols

environmental, or personal in nature; and it is recognized that there can be over-
lap (Hicks, Santell, Cousins, & Williams, 2004).

Situational factors, such as distractions or haste were those most commonly
reported and present in multiple articles (Abeysekera et al., 2005; Beyea et al.,
2003a, 2003b; Currie et al., 1993; Hicks, Becker et al., 2004; Orser & Byrick,
2004; Webster, Merry, Gander, & Mann, 2004). Other situational events include
emergency situations, fatigue, communication breakdown, workload increase, not
having access to patient information at the time it was needed, and inattention
to detail.

Organizational factors ranged from issues involving staffing (staffing insuffi-
cient, agency or temporary staff, shift change, cross-coverage, and off-hour assign-
ment) to not having sufficient workspace, the lack of 24-hour pharmacy support,
and scheduling. Environmental factors included poor lighting. Personal factors
included fatigue, as well as the mention of age-induced changes in the provider’s
eyesight (Webster et al., 2004).

Staff

The scope of medication errors leads to the conclusion that multiple disciplines
can be involved in an error. Identifying the discipline involved in the error, rather
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TABLE 6.9 Studies Reporting Contributing Factors

Author (year) Setting Major findings

Abeysekera
et al. (2005)

Anesthesia Syringe or drug preparation errors (n = 452)
-haste (34%)
-inattention to detail (47%)
-drug labeling (32%)
-distraction (24%)
-communication (10%)
-fatigue (11%)
-failure to check equipment (10%)

Equipment errors (n = 234)
-failure to check equipment (37%)
-inattention (31%)
-haste (14%)
-unfamiliar environment or equipment (10%)

Communication errors (n = 35)
-inattention (28%)
-staff inexperience (20%)

Route of administration error (n = 126)
-fault of technique (19%)
-error in judgment (14%)

Beyea et al.
(2003a)

Same day surgery
(n = 179)

Distractions (56.4%)
Staff, inexperienced (14.5%)
Workload increase (11.2%)
Staffing, insufficient (8.4%)
Cross coverage (7.3%)
No access to patient information (6.1%)
Staff, float (5%)
Emergency situation (3.9%)
Shift change (1.7%)
No 24-hour pharmacy (1.1%)
Poor lighting (1.1%)
Emergency situation (0.6%)
Staff, agency/temporary (0.6%)

Beyea et al.
(2003b)

Operating room
(n = 731)

Distractions (48.5%)
Staff, inexperienced (17%)
Workload increase (11.5%)
Emergency situation (7.3%)
No access to patient information (6.1%)
Staffing, insufficient (4.8%)
Poor lighting (3%)
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TABLE 6.9 (continued)

Author (year) Setting Major findings

Shift change (3%)
Staff, floating (2.4%)
Code situation (1.8%)
No 24-hour pharmacy (1.8%)
Staff, agency/temporary (1.8%)
Staffing, alternative hours (0.6%)

Currie et al.
(1993)

Anesthesia Haste
Inattention

Hicks et al.
(2004)

Postanesthesia
care unit

Distractions (47.2%)
Workload increase (15.5%)

(n = 645) Staff, inexperienced (14.9%)
No access to patient information (8.7%)
Shift change (8.7%)
Cross coverage (8.1%)
Emergency situation (4.3%)
Staffing, insufficient (4.3%)
Staff, floating (3.1%)
No 24-hour pharmacy (2.5%)
Staff, agency/temporary (1.9%)
Poor lighting (0.6%)

Jenson et al.
(2004)

Anesthesia Failure in communication
Inattention
Haste
Distractions
Fatigue

Liu et al.
(2003)

Anesthesia Human factors:
-inattention
-haste
-failure to check equipment

Orser et al.
(2004)

Anesthesia Fatigue
Staff aging
Disabilities of care providers (e.g., eyesight

with age)

Webster et al.
(2004)

Anesthesia Overcrowding of anaesthetic workspace
Case scheduling problems
Communication breakdown
Equipment malfunction
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than the name of the staff member, supports the nonpunitive nature of learning
from mistakes in hopes of preventing future errors. Of the 12 studies, 9 focused on
anesthesia errors, which would implicate anesthesia providers as having been in-
volved in the error. The other three studies (Table 6.10) more broadly identified
other disciplines involved in errors, a finding consistent with the broad report-
ing of medication errors from multiple facilities. From these studies, most of the
errors were associated with registered nurses (RNs). The articles also identify
other staff as having made the initial error, including physicians, anesthesia
providers, pharmacy staff, and support staff.

Medication Use Process

The MUP depicts the five-steps from medication orders to administration of a
product and subsequent monitoring. Table 6.11 outlines the steps: prescribing,
documenting/transcribing, dispensing, administering, and monitoring. Each step
involves various discipline-specific activities, inclusive of generally accepted stan-
dards of practice. For example, nurses are most familiar with the five rights of ad-
ministering a medication (right drug, right patient, right time, right route, and
right dose). The five rights serve as a legal standard for safe practice and offer pro-
tection and guidance against medication errors; however, they narrowly focus on
the single task of administering a medication rather than the entire medication
use process (Hicks, Becker et al., 2004).

Six of the articles designated the administration point, the fourth step in the
five-step medication use process, as the origin of the error. It is during this phase
that the patient/product interface occurs. The studies reviewed (Table 6.12) lend
credence to the idea that the five rights, once thought of as a mantra for medi-
cation administration, are no longer the fail-safe system to eliminate or control
medication errors within organizations (Hicks Becker et al., 2004; Stetina, Groves
& Pafford, 2005). However, strict adherence to the medication use process pro-
vides a broad, multidisciplinary systems approach to safe medication delivery as
an effective strategy to improve patient safety (Stetina et al.).

Level of Care

Two studies reviewed describe the level of care rendered to the patient following
the error. This is noteworthy for two reasons. First, the level of care should be
internally consistent with the error category or severity. As the severity increases,
so should the level of care rendered. Second, the level of care is one means of
documenting the resources expended as a direct result of an error. Such docu-
mentation supports the accepted principle that medication errors cost the health
care system valuable resources.
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TABLE 6.10 Studies Reporting Staff Involved in the Initial Error

Author (year) Setting Major findings

Beyea et al.
(2003a)

Same day
surgery
(n = 588)

Providers involved:
-nurse, registered (76.2%)
-physician (11.7%)
-nurse, licensed vocational/practical

(3.4%)
-unit secretary/clerk (2.2%)
-pharmacist (1.9%)
-anesthesiologist (1.5%)
-nurse anesthetist (1.5%)
-pharmacy technician (0.5%)
-patient/caregiver (0.3%)
-dentist (0.2%)
-radiology technician (0.2%)
-respiratory therapist (0.2%)
-student (0.2%)

Beyea et al.
(2003b)

Operating room
(n = 731)

Providers involved:
-nurse, registered (64.1%)
-physician (20.9%)
-nurse anesthetist (9.2%)
-anesthesiologist (7.3%)
-pharmacist (3.2%)

Hicks et al.
(2004)

Postanesthesia
care unit
(n = 645)

Providers involved:
-nurse, registered (68%)
-physician (19.4%)
-anesthesiologist (2.7%)
-pharmacist (2.5%)
-nurse anesthetist (2.1%)
-unit clerk (2.1%)
-pharmacy technician (1.4%)
-respiratory therapist (0.6%)
-nurse, licensed practical/vocational (0.5%)
-physician assistant (0.3%)
-student (0.2%)
-nursing assistant/aide (0.2%)
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TABLE 6.11 Phases in the Medication Use Process

Phase Definition

Prescribing The phase in the medication use process that involves an action
of legitimate prescriber to issue a medication order.

Documenting/
Transcribing

The phase in the medication use process that involves anything
related to the act of transcribing an order (by someone other
than the prescriber) for order processing either electronically
or manually in the patient’s record.

Dispensing The phase in the medication use process that begins with a
pharmacist’s assessment of a medication order and continues
to the point of releasing the product for use by another health
care professional. In the perioperative environment,
dispensing processes can vary, as items may be obtained from
open stock or automated dispensing–type systems with little
or no pharmacy interaction.

Administering The phase in the medication use process where the drug product
and patient interface. If follows the documenting/transcribing
and/or dispensing phase and precedes the monitoring phase
and includes the five rights and informing the patient about
the medication.

Monitoring The phase in the medication use process that involved
evaluating the patient’s physical, emotional, and/or
psychological response to the medication and then recording
such findings.

Source: Hicks, R. W., Santell, J. P., Cousins, D. D., and Williams, R. L. (2004)

In an operating room study, Beyea et al. (2003b) reported the level of care
following an error (Table 6.13). Of the 11 selections, the most common (57%)
documented that the patient had an increase in observation. In 48% of the re-
ports, there was evidence that an initial or change of medication treatment plan
occurred. Prolonged hospitalization was present in 5% of the reports. In a PACU
study, Hicks, Becker et al. (2004) reported similar results.

Error Reduction Strategies

Reducing medication errors is an international goal, and many authors propose
recommendations that could lead to the development of better practices based
on the evidence from their respective study (Table 6.14). The recommendations
and conclusions drawn from these articles ranged from general discussions to
specific interventions. Practice changes were suggested, including double checks,
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TABLE 6.12 Studies Reporting the Medication Use Process

Author (year) Setting Major findings

Beyea et al. (2003a) Same day surgery Administering (68.4%)
(n = 610) Prescribing (13.6%)

Documenting (10.8%)
Dispensing (6.1%)
Monitoring (1.1%)

Beyea et al. (2003b) Operating room Administering (62%)
(n = 731) Prescribing (18.1%)

Dispensing (9.4%)
Documenting (8.8%)
Monitoring (1.5%)

Hicks et al. (2004) Postanesthesia Administering (59.5%)
care unit
(n = 645)

Prescribing (22.5%)
Documenting (10.7%)
Dispensing (5.9%)
Monitoring (1.2%)

Jenson et al. (2004) Anesthesia Administering

Webster et al. (2004) Anesthesia Administering

Wheeler et al. (2005) Anesthesia Administering
Prescribing
Transcribing

applying medication labels, discarding unlabeled products, and color-coding sy-
ringes (Beyea et al., 2003b; Currie et al., 1993; Jenson, Merry, Webster, Weller, &
Larsson, 2004). Systems-level changes recommended by several authors (Beyea
et al., 2003a, 2003b; Currie et al., 1993; Hicks, Becker et al., 2004; Jenson et al.;
Orser & Byrick, 2004; Webster et al., 2004) spanned forcing functions, redun-
dancy safeguards, standardization of strengths and dosages, standardizing drug
storage and inventory, and implementing point of care pharmacists in the pe-
rioperative setting. Other system-level changes include reporting and reviewing
all medication error events and barcoding. Many of these system-level changes re-
ported are consistent with the human factors approach to designing safer systems.

CONCLUSION

The health care industry currently faces multiple challenges, ranging from
increased pressure to control costs, an aging work force, recurring periodic
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TABLE 6.13 Studies Reporting Level of Care

Author (year) Setting Major findings

Beyea et al.
(2003b)

Operating room Level of care:
-observation initiated/increased (57%)
-medication therapy initiated/changed

(48%)
-vital sign monitoring initiated/increased

(30%)
-laboratory tests performed (16%)
-antidote administered (15%)
-oxygen administered (9%)
-airway established/patient ventilated (6%)
-hospitalization prolonged: 1–5 days (5%)
-transferred to a higher level of care (3%)
-surgery performed (2%)
-CPR performed (2%)

Hicks et al.
(2004)

Postanesthesia
Care Unit

Level of care:
-drug therapy initiated/changed (64%)
-observation initiated/increased (61%)
-vital sign monitoring initiated/increased

(33%)
-laboratory tests performed (13%)
-antidote administered (5%)
-transferred to a higher level of care (5%)
-airway established/patient ventilated (2%)
-narcotic antagonist administered (2%)
-CPR administered (1%)
-oxygen administered (1%)
-hospitalization prolonged: 1–5 days (1%)

shortages of qualified health care workers, and compliance with expanding reg-
ulatory requirements to exponential growth and utilization of technology. It is
estimated that 1 out of every 5 doses given, or 2 out of every 100 admissions,
experience a preventable medication error or adverse drug event (ADE) (Alaris
Medical Systems, n.d.; Morgan, 2005). In 1995, researchers estimated that each
adverse ADE cost the institution approximately $4,700 (Bates et al., 1997). A
700-bed teaching hospital could conceivably incur costs of $2.8 million dollars
annually, directly attributed to ADEs. Estimates for the national cost of medica-
tion errors could easily exceed $2 billion annually. With double-digit health care
inflation since 1995, the cost for ADEs in today’s dollars would be more than
double the 1995 values. Cost containment, coupled with ever-changing patterns
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TABLE 6.14 Studies Reporting Error Reduction Strategies

Author (year) Setting Major findings

Beyea et al.
(2003a)

Same day
surgery

Discussion of strategies/interventions:
-forcing function
-system redundancy
-centralizing error prone processes
-screening new products for risk

Beyea et al.
(2003b)

Operating room Discussion of strategies/interventions:
-dose and strength standardization
-labeling protocol—on and off the sterile field
-double checks of medications/labels during

hand-offs
-unlabeled medications to be discarded
-define system for allergy alerts
-system solution to timely administration of

preop antibiotics
-medication administration competency
-periodic systems analysis for process changes

Currie et al.
(1993)

Anesthesia Strategies/intervention for improvement:
-rechecking syringe or ampoule before giving

the drug
-staff education
-color-coding selected drug class of

medications (syringes/ampoules)
-standardize drug storage
-standardize process for labeling
-establish checking protocols

Hicks et al.
(2004)

Postanesthesia
care unit

Discussion of strategies/interventions:
-point of care pharmacists
-address high-alert products concerns
-system redundancies
-centralizing error-prone processes
-review medication storage procedures
-standardize dosing
-review pre-printed order forms

Jenson et al.
(2004)

Anesthesia 12 strategies for minimizing drug administration
errors:
-reading and checking the label on ampoule

or syringe
-labels to be legible
-label all syringes
-standardize drug drawers and workspace

(continued)
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TABLE 6.14 (continued)

Author (year) Setting Major findings

-labels should be checked by a second person
or device prior to drug being drawn up or
administered

-review near misses and errors reported
-inventory management
-alert to drugs that sound-alike/look-alike
-use prefilled syringes when possible
-provider who will administer the drug is to

draw up and label the medication
-color-code labels by classification
-coding of syringe

Orser et al.
(2004)

Anesthesia Strategies/intervention for improvement:
-development of unambiguous drug labels
-infusion pump safety
-voluntary medication error-reporting

program
-bilingual drug labels

Webster et al.
(2004)

Anesthesia Strategies/intervention for improvement:
-administration system for injectable drugs

Note: visual (color-coding/labeling) and auditory (bar-coding and computer verification) processes
for prefilled syringes containing common anesthesia agents.

of reimbursement, remains at the forefront of many hospital administrators con-
cerns (American College of Healthcare Executives, 2005). Today’s climate pro-
vides institutions with an opportunity to explore the effect medication errors have
on patient safety in an effort to understand the depth, breadth, and scope of the
problem while containing health care costs. Nursing research is one vehicle that
contributes solutions to these perplexing problems.

Research that documents the effects of needed ergonomic changes (e.g.,
larger print for medication labels, sufficient printing on pre-filled syringes, allow-
ing more time to perform activities, adopting visual and auditory cues related to
medication delivery) in the perioperative environment and their effect on patient
safety, as well as staff safety, are now becoming essential as the nursing popula-
tion ages. Nurse researchers must consider human factors when designing studies,
planning for interventions, or evaluating outcomes.

Periodic health care worker shortage is not a new phenomenon to nursing,
but current worker shortages are more profound and have deeper implications
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for education and practice. As institutions recruit talented workers educated out-
side the United States, new threats to patient safety may result from language
barriers, cultural barriers, or deficits in knowledge about products. A professional
nurse shortage opens the possibility of replacing the perioperative specialist
with a different type of health care worker, one with less formal education
and possessing only technical skills. Through nursing research, the value of fur-
ther role delineation of the professional perioperative nurse will become more
evident.

Compliance with ever-expanding regulatory and/or accreditation standards
is a professional expectation. Regulations can arise from licensure requirements
that are legally mandated. Hospitals and other health care entities (such as nurs-
ing homes or outpatient centers) are among the most heavily regulated insti-
tutions in the United States (Miller & Hutton, 2000). Licensed health care
providers, such as physicians, nurses, or pharmacists, also face a burdensome num-
ber of regulations. Statutory, administrative, and public laws are commonplace
in the health care system. Administrative agencies are the outcome of legisla-
tive enactments and these agencies have the ability to legislate and adjudicate
(Pozgar, 2004). Legally mandated regulations draw on the authority of a govern-
ment’s (either federal or state) administrative agency to compel compliance with
adopted standards, provided the standards are within the scope of authority of the
agency. Accreditation, on the other hand, invokes voluntary standards put forth
by an accrediting body (Miller & Hutton, 2000). Accrediting bodies for health
care professionals may be professional associations or similar entities. JCAHO,
an independent, not-for-profit organization, is the largest accrediting body for
hospitals, long-term care facilities, and many other health-related organizations
(Chen, Rathore, Radford, & Krumholz, 2003; Joint Commission on Accredi-
tation of Healthcare Organizations, 2005). JCAHO’s accreditation process has
been prominent in the United States since the landmark legislation of 1965
that decreed hospitals had to satisfy federal guidelines as a condition of partic-
ipation in the Medicare system. JCAHO’s philosophy is that compliance with
more than 50 quality and patient safety standards would likely achieve favor-
able outcomes. JCAHO is the quasi-regulatory organization found to be the
primary driver of hospitals’ patient safety initiatives (Devers, Pham, & Liu,
2004).

The IOM called on hospitals and health system to participate in voluntary
event-reporting programs to reduce morbidity and mortality (Kohn et al., 2000).
Such programs collect information about adverse events, errors, or both for the
primary purpose of learning from experience (Leape, 2002). A successful report-
ing program would be nonpunitive in nature, confidential, independent, able to
deliver expert analysis of the reports in a timely fashion, and able to provide
systems-oriented recommendations (Leape). Reporting is achieved by means of
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an interface, either through questionnaires (which is the most common), inter-
views, or automation (Nyssen, Aunac, Faymonville, & Lutte, 2004).

Quantitative and qualitative research should guide the creation of a critical
incident self-reporting process specifically focused on perioperative continuum
variables related to the medication delivery process. Integrating this information
into existing documents would eliminate the need for additional forms and reduce
extra workload. The development of a simple method of recording data could
provide the evidence needed to quantify the frequency and cause of medication
errors and ADEs within the medication use process, thereby changing practices
and institutional policies for safe medication delivery.

There is extensive research published about medication safety within other
specialty environments (e.g., intensive care units, emergency departments, or
pharmacies); however, there is a dearth of studies within the perioperative con-
tinuum of care. As the science of medication safety emerges within this specialty
area, the nursing profession should take the lead in defining practice to eliminate
or reduce the severity of medication errors. Although medication errors within
the perioperative environment threaten patient safety and are associated with
high rates of harm, nursing research could set the stage for providing evidenced-
based processes that drive practice and result in advancing patient safety within
this specialty area. Nursing research also recognizes the need to explore the link-
ages between the multiple areas of perioperative care as a whole continuum rather
than in isolation.

Wheeler and Wheeler’s (2005) general review of the literature examined
medication errors in anaesthesia and critical care and identified a need to develop
studies to highlight the improvement needed in education related to medication
errors and the medication delivery process. Supporting this need, research focused
on interventional studies should examine how drug education will effect both
practitioners and medication delivery. Current technology (patient simulators)
could be used to assist in the process of evaluating educational interventions for
use in clinical settings.

Because “safety does not reside in a person, device, or department, but
emerges from interactions of components of a system” (Kohn et al., 2000, p. 57),
exploring a process that focuses on educational competencies for the entire team
(e.g., administrative clerk, nurse assistant, surgical technologist, respiratory ther-
apist, pharmacy technician, pharmacist, physician/surgeon, and RN) could be the
key to optimizing medication safety within this complex environment. A multi-
disciplinary team approach to determine and maintain medication administration
competencies to improve patient safety is a unique approach to staff education
that warrants further study.

Safe medication use in the perioperative environment is a reasonable expec-
tation from patients and providers alike. Understanding the unique characteris-
tics of the medication use process within this environment and the conditions
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from the complex health care system that contribute to medication errors will
direct the necessary science to achieve this goal.
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Chapter 7
Nurse Home Visit Programs
for the Elderly

Karen Dorman Marek and Carol Dean Baker

ABSTRACT

Nurses are the largest professional provider of health care services in the home setting.
However, nurse home visit programs are diverse. The purpose of this review was to
examine the many factors that influence the effectiveness of nurse home visit programs
for older adults. Donebedian’s Quality Assessment Model was used to organize the
review using the components of structure, process, and outcome. A total of 60 home
visit studies were identified that met the following criteria: (1) nurses were a major or
only provider of the intervention, (2) the intervention was delivered by home visits,
and (3) the study included a comparison group. This review demonstrates the com-
plexity of variables that determine the effectiveness of home visit interventions. Many
studies demonstrated lower overall health care costs for the intervention group with
either improved or at least no change in clinical outcomes.

Keywords: patient safety, nursing, home health

Nurses have a long history of providing care in the patient’s home. As the largest
professional provider of home care services, nurses have a significant influence in
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the development of home-based health care programs, and the programs vary in
purpose and type of interventions provided. Within the context of patient safety,
which includes errors of omission and commission, the purpose of this review is
to examine the many factors that influence the effectiveness of nurse home visit
programs for older adults.

Preventive home visits are an important component in the care of the frail
elderly. There is a growing interest in coordination across sites of care delivered to
older adults. In addition, care that once only was provided in the acute setting is
now becoming more commonplace in the home setting. To create programs that
support the frail elderly, attention must be paid not only to preventive care, but
to care that integrates preventive care with interventions tailored to treat specific
diseases and/or chronic conditions.

Several recent systematic reviews were conducted on home visit programs
designed to care for the elderly. However, the conclusions from the reviews were
mixed related to the effectiveness of these programs. A review conducted by van
Haastregt, Diederiks, van Rossum, de Witte, and Crebolder (2000) examined 15
studies that consisted of home visits to person’s 65 and older living in the com-
munity. The authors concluded there was no clear evidence to support preventive
home visits for the elderly. However, a more rigorous review using meta-analysis of
15 studies examining home visit programs was conducted (Elkan et al., 2001), and
the authors concluded that home visit programs to older people can reduce mor-
tality and admissions to long-term institutional care. In addition, another group
of researchers conducted a meta-analysis of 18 randomized controlled trials to
evaluate the effect of preventive home visits on functional status, nursing home
admission, and mortality (Stuck, Egger, Hammer, Minder, & Beck, 2002). These
studies demonstrated that preventive home visitation programs were effective if
a multidimensional geriatric assessment and multiple follow-up visits were con-
ducted. In addition, young-old populations had higher survival than old-old pop-
ulations. Nurses were the predominant provider in the studies reviewed. Finally,
Hallberg and Kristersson (2004) reviewed preventive home care of frail older peo-
ple that used case management. The authors concluded that the most successful
programs targeted frail older people using a comprehensive geriatric assessment
as a base and nurses trained in gerontological practice.

To conduct this review, a search of PubMed, the Cumulative Index to
Nursing & Allied Health Literature, Cochrane Database of Systematic Reviews,
HealthStar, ISI Web of Science, Social Service Abstracts, Database of Abstracts
of Reviews of Effectiveness, and Internet searches for citations occurring from Jan-
uary 1990 to August 2005, the time when the search was conducted. Key search
terms used alone and in combination included home nursing, professional; com-
munity health nursing; nursing process; nursing interventions; home care services;
frail elderly; aged; outcomes; cost benefit analysis; cost effectiveness; polyphar-
macy; medication management; chronic illness; and chronic disease as well as
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individual types of chronic illness. All searches were limited to patients aged 65
and older and Web sites conducted in the English language. The ISI Web of Sci-
ence was used to track citations to major works and article references were re-
viewed for inclusion.

Criteria for inclusion in the review included the following: (1) nurses were
a major or only provider of the intervention, (2) the intervention was delivered
by visits to the subject’s home, and (3) the study design included a comparison
group. A total of 165 possible articles were identified from the literature, with 60
meeting the study criteria. To provide a framework for the examination of the
different variables influencing nurse home visit programs, Donabedian’s Quality
Assessment Evaluation model was used. This model is based on the three ma-
jor components: structure, process, and outcome (Donabedian, 1980). It has long
served as unifying framework for examining health services. From the standpoint
of patient safety, the model permits an examination of how risk and hazards em-
bedded within the structure of care and the resulting processes have the potential
to negatively or positively affect patient outcomes. The major question to be ad-
dressed is, what are the major structure, process, and outcome characteristics that
contribute to successful nurse home visit programs?

STRUCTURE OF CARE

Structural items are the variables that provide inputs to the system. The structural
items influencing home visit program are characteristics of clients and providers,
as well as attributes of the setting of care (Donabedian, 1980). The following
discussion will present the structural characteristics of the studies reviewed.

Client Characteristics

Home visit programs were based on a variety of client characteristics. Several pro-
grams were designed for the general care of frail older adults, with age as the major
criteria to receive the home visit intervention (McEwan, Davison, Forster, Pear-
son, & Stirling, 1990; Pathy, Bayer, Harding, & Dibble, 1992; Stuck et al., 2000;
van Rossum et al., 1993). General measures of frailty, such as multiple chronic
conditions (Bernabei et al., 1998; Hebert, Robichaud, Roy, Bravo, & Voyer, 2001;
Leveille et al., 1998; Nicolaides-Bouman, van Rossum, Kempen, & Knipschild,
2004; Siu et al., 1996; Stessman et al., 1996; Tibaldi et al., 2004) and/or limita-
tions in activities of daily living (ADL), also were used as to determine partic-
ipants (Bula et al., 1999; Cummings et al., 1990; Dalby et al., 2000; Gagnon,
Schein, McVey, & Bergman, 1999; Landi et al., 1999; Miller, Hornbrook,
Archbold, & Stewart, 1996; Robertson, Devlin, Gardner, & Campbell, 2001).
In addition, several studies focused on subjects who were nursing home–eligible
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based on preexisting criteria set by governmental programs (Fabacher et al., 1994;
Marek et al., 2005; Oktay & Volland, 1990).

Clinical condition is often the focus of nurse home visit programs. Several in-
tervention programs using home visits were focused on specific medical diagnoses.
The largest number of programs (11) were organized around the medical diagnosis
of chronic obstructive pulmonary disease (COPD)(Cotton et al., 2000; Davies,
Wilkinson, Bonner, Calverley, & Angus, 2000; Hermiz et al., 2002; Hernandez
et al., 2003; Kwok et al., 2004; Neff, Madigan, & Narsavage, 2003; Nicholson
et al., 2001; Oh, 2003; Skwarska et al., 2000; Smith et al., 1999; Strijbos, Postma,
van Altena, Gimeno, & Koeter, 1996a), followed closely by heart failure (HF),
with 10 studies reported (Benatar, Bondmass, Ghitelman, & Avitall, 2003; Feld-
man, Murtaugh, Pezzin, McDonald, & Peng, 2005; Johnston, Wheeler, Deuser, &
Sousa, 2000; Naylor et al., 2004; Padula & Yeaw, 2001; Rich et al., 1995; Scott,
Setter-Kline, & Britton, 2004; Stewart & Horowitz, 2002; Stewart, Marley, &
Horowitz, 1999; Thompson, Roebuck, & Stewart, 2005). Other cardiac-related
diagnoses included a program based on care of older adults with atrial fibrillation
(Inglis et al., 2004), myocardial infarction (Frasure-Smith et al., 1997), hyperten-
sion (Garcia-Pena, Thorogood, Wonderling, & Reyes-Frausto, 2002), and cardiac
surgery (Penque, Petersen, Arom, Ratner, & Halm, 1999). Other conditions used
to define home visit programs were depression (Banerjee, Shamash, Macdonald,
& Mann, 1996), stroke (Boter, 2004; Fjaertoft, Indredavik, Johnsen, & Lydersen,
2004), cancer surgery (de Wit & van Dam, 2001; McCorkle et al., 2000), dia-
betes (Huang, Wu, Jeng, & Lin, 2004), Parkinson disease (Hurwitz, 1989), and
dementia (Tibaldi et al., 2004). Finally, three nurse home visit evaluations were
found based on the nursing diagnoses of pain (de Wit & van Dam, 2001), fall risk
(Huang, Wu et al., ) and medication management (Meredith et al., 2002).

Provider Characteristics

In more than half of the studies evaluated (37 of 60) nurses were the sole provider
of the home visit intervention. Nurse-led teams were identified in five studies
(Inglis et al., 2004;. Leveille et al., 1998; Neff et al., 2003; Rich et al., 1995;
Thompson, Roebuck, & Stewart, 2005). Advanced practice nurses (APNs) were
the major intervention provider in 10 studies (Bula et al., 1999; Leveille et al.,
1998; McCorkle et al., 2000; Naylor et al., 2004; Naylor et al., 1994; Naylor et al.,
1999; Neff et al., 2003; Nicholson et al., 2001; Siu et al., 1996; Stuck et al., 1995),
and advanced training related to the condition treated was provided to nurse
providers in four studies (Boter, 2004; de Wit & van Dam, 2001; Kwok et al.,
2004; Thompson et al., 2005).

Another interesting finding in the review was the different combination
of providers used in the home visit intervention. There were the traditional
teams found in home care, consisting of nurses, physicians, physical therapists,
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occupational therapists, and social workers. However, provider pairs including
pairings between nurses and pharmacists (Meredith et al., 2002; Stewart, Pear-
son, & Horowitz, 1998; Stone, Curran, & Bakken, 2002), occupational therapists
(Penque et al., 1999), or physiotherapists (Strijbos et al., 1996a) were also tested
in the home visit interventions. Home visit programs that used a team of disci-
plines were more successful in achieving significant improvement in clinical and
cost outcomes.

Setting of Care

Multiple characteristics of the setting of care influence the process and outcome
of health care interventions. Health care systems vary widely by country, and
often it is the national health care policy that determines the type, amount,
and site of care delivered. Studies included in this review originated from more
than 15 countries, with 51 of 60 studies from western industrialized countries.
A literature review of nursing care of the chronically ill in six western industri-
alized countries identified that integrated care innovations such as hospital-at-
home and advanced nursing practice are implemented predominantly in primary
care–oriented countries (Temmink, Francke, Hutten, Van Der Zee, & Abu-Saad,
2000). In the United States, several of the nurse home visit programs were de-
signed around a specific payer source such as Medicaid (Marek et al., 2005) and
the Veterans Administration (Cummings et al., 1990; Fabacher et al., 1994). In-
vestigators in several other countries addressed high-cost problems within na-
tional health system with universal health coverage (Farrero, Escarrabill, Prats,
Maderal, & Manresa, 2001; Nicholson et al., 2001).

PROCESS

Process items represent the content or configuration of care (Donabedian, 1980).
Structural variables influence the process of care or the type and amount of in-
tervention delivered. Home visit programs varied in specificity of protocols and
integration with other health care delivery sites. In reviewing the nurse home
visit studies, the following process categories of hospital-to-home, early hospital
discharge, transitional care, and disease-specific protocols will be discussed.

Hospital-to-Home

These programs are referred to as the “substitution of care” phenomenon, where
care is provided by the most appropriate professional at the lowest cost level (Tem-
mink et al., 2000). For purposes of this review, the programs presented are home
visit programs that replace hospitalization. In these programs the providers are
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generally interdisciplinary teams. Although nurses deliver the majority of home
visits, physician home visits are common. (Cummings et al., 1990; Farrero et al.,
2001; Fjaertoft et al., 2004; Leff et al., 1999; Stessman et al., 1996; Tibaldi et al.,
2004).

Emergency department (ED) diversion programs also were used to identify
patients for whom intense home care services could be substituted for acute care
hospitalization. Several programs provided clients the option of intense home-
based services instead of admission to the hospital. For example, in one study
subjects with dementia requiring hospitalization were provided similar services in
their home. The study results found less agitation and better clinical outcomes
in the group receiving home-based services when compared to subjects who were
hospitalized (Tibaldi et al., 2004).

Early Hospital Discharge

Instead of diverting hospital admissions, several research teams instituted an early
hospital discharge program, substituting nurse home visits in substitution for hos-
pital care (Cotton et al., 2000; Hernandez et al., 2003; Penque et al., 1999). Com-
mon to these programs was a visit to the acute care setting by a nurse to begin dis-
charge planning and follow up by the same nurse once the client was discharged
from the hospital.

Transitional Care

The transition from hospital to home is a focus of care delivered in several of the
studies. Transitional care includes a combination of services and environments
designed to promote the safe and timely transfer of patients from one level of care
to another or one setting to another (Brooten & Naylor, 1999). Similar to early
discharge programs, in transitional care programs, care is begun in the hospital by
the same nurse provider who coordinates and visits the subjects in their home.
Naylor (2002) has conducted seminal work in this area using APNs to conduct
discharge planning in the acute care setting and follow up home care visits. This
model was expanded by Neff et al. (2003), who used APNs to direct the program
and home health care registered nurses and licensed practical nurses to provide
the nursing services. Transitional care programs are time limited, ending usually
about 3 months after hospital discharge.

Disease-Specific Protocols

As discussed earlier, several programs were based on specific clinical condi-
tions, with COPD and HF as the most common focuses for home visit studies.
The disease-specific protocols addressed areas such as medication management,
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counseling, telehealth, rehabilitation, exercise, diet, self care, and preventive
monitoring.

Medication management. Several programs included interventions focused on
the management of medication. Meredith et al. (2002) implemented a pharmacy
review program conducted by a nurse and pharmacist of newly admitted home
health care patients. No differences in clinical outcomes were achieved; how-
ever, the intervention group experienced a significant decrease in therapeutic du-
plication of medications, which could have a longer-term effect in both cost and
clinical outcomes of older adults. Another group of investigators examined the ef-
fectiveness of a nurse and pharmacist visit to focus on pharmacotherapy of conges-
tive heart failure (CHF) patients compared to standard care (Stewart et al., 1998).
The researchers found significantly (p = 0.03) fewer rehospitalizations in the in-
tervention group. Monitoring of medication compliance was identified in 17 other
studies as a component of the study protocol (Benatar et al., 2003; Cotton et al.,
2000; Davies et al., 2000; Feldman et al., 2004; Flaherty et al., 1998; Hernandez
et al., 2003; Huang, Wu et al., 2004;. Huang & Acton, 2004; Inglis et al., 2004;
Kwok et al., 2004; Naylor et al., 2004; Oktay & Volland, 1990; Rich et al., 1995;
Skwarska et al., 2000; Smith et al., 1999; Stessman et al., 1996; Stewart et al.,
1999).

Counseling. Mental health counseling was a major focus of several home
visit programs specifically designed to address specific clinical conditions such
as depression (Banerjee et al., 1996; Flaherty et al., 1998), myocardial infarc-
tion (Frasure-Smith et al., 1997), HF (Scott et al., 2004) and post–breast cancer
surgery (Wyatt, Donze, & Beckrow, 2004). In these programs nurses were specially
trained in counseling interventions specific to a clinical condition.

Telehealth. Use of technology to substitute for nurse visits is a growing area of
home care. Two studies were identified that compared nurse home visit programs
with programs that used telehealth technology such as blood pressure, weights,
and stethoscopes (Benatar et al., 2003; Johnston et al., 2000). Both research teams
demonstrated lower cost and no significant difference in clinical outcomes when
the group with the telehealth intervention was compared to the group with only
traditional nurse home visits.

Rehabilitation. Two studies were identified that focused on pulmonary reha-
bilitation for persons with chronic lung disease. These programs consisted of ed-
ucation, inspiratory muscle training, exercise training, and relaxation exercises
(Oh, 2003; Strijbos, Postma, van Altena, Gimeno, & Koeter, 1996b). Both pro-
grams demonstrated significantly better clinical outcomes in the intervention
group; however, both studies had small sample sizes.
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Exercise. Similar to the exercises identified in the rehabilitation programs,
several researchers included interventions designed to improve exercise tolerance
beyond basic ADLs (Hermiz et al., 2002; Huang, Wu et al., 2004; Naylor et al.,
2004; Penque et al., 1999; Robertson et al., 2001; Smith et al., 1999; Stewart
et al., 1999). There was limited information related to the specific exercises in-
cluded in the exercise intervention, or the frequency and duration of the exercise
activity.

Diet. Interventions focused on teaching and monitoring diet were included
in several disease-specific protocols for CHF (Feldman et al., 2004; Rich et al.,
1995), hypertension (Garcia-Pena et al., 2002), diabetes (Huang, Wu et al.,
2004), and COPD (Hernandez et al., 2003). Although diet interventions were
included in the discussion of the protocol, more descriptive information related
to the diet interventions would be useful. Inclusion of information such as subject
adherence or number of times diet was addressed in home visits would enhance
our understanding of this type of intervention.

Self care. For purposes of this review, self care will include interventions re-
lated to supporting ADLs. Interventions focused on promoting the client’s abil-
ity to perform ADLs were present in several disease-specific protocols. (Feldman
et al., 2004; Garcia-Pena et al., 2002; Hermiz et al., 2002; Tinetti et al., 2002).
Using a restorative home care model highly focused on self care, Tinnetti et al.
demonstrated a reduction in ED visits and increase in mobility in the intervention
group when compared to the control group.

Preventive monitoring. Several researchers followed older adults for time pe-
riods of 1 to 3 years, with the goal of early identification of problems and referral
or provision of the appropriate care as soon as a problem was identified. Programs
that included comprehensive geriatric assessment and at least four nurse visits per
year were more successful in demonstrating a positive effect on the intervention
group’s clinical and utilization outcomes (Bernabei et al., 1998; Fabacher et al.,
1994; Landi et al., 1999; Marek et al., 2005; McEwan et al., 1990; Stuck et al.,
1995; Stuck et al., 2000; van Rossum et al., 1993).

However, several programs with similar characteristics did not produce sig-
nificant differences in clinical outcomes. Two Canadian older adult visit programs
were unsuccessful in identifying differences in outcomes. Authors of both studies
identified insufficient statistical power as a limitation (Dalby et al., 2000; Gagnon
et al., 1999). Also, the lack of power or authority to control use of other services
was identified. Low intervention dose is another possible reason for insignificant
findings; for example, in one study the intervention consisted of one nurse visit
with follow-up phone calls (Hebert et al., 2001).
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OUTCOME

The final component of the quality assessment model is the outcome—the pro-
cedural end point or effect of the process component. Both process items and
structural items can influence outcomes, which are categorized into four areas:
(1) clinical health outcomes, or measures of the client’s health status at a desig-
nated point in time; (2) utilization outcomes, or measures of clients’ use of health
care services; (3) cost outcomes, or measures of expenditures on health care ser-
vices; and (4) client satisfaction or perceptions of the quality of the care delivered
(Marek, 1997).

Clinical Outcomes

Quality of life (QOL). The QOL was the most common clinical outcome
measured in the studies reviewed. Of the 20 studies that measured QOL, 8 iden-
tified a significant (p < 0.05) difference between the intervention and control
groups in at least one component if not all components of the QOL instrument
(Boter, 2004; Fjaertoft et al., 2004; Hernandez et al., 2003; Naylor et al., 2004;
Oh, 2003; Rich et al., 1995; Scott et al., 2004; Stewart et al., 1998) and 11 had
no significant differences in any component of QOL between groups (Benatar
et al., 2003; Farrero et al., 2001; Feldman et al., 2004; Gagnon et al., 1999; Her-
miz et al., 2002; Huang, Wu et al., 2004; Meredith et al., 2002; Penque et al.,
1999; Siu et al., 1996; Thompson et al., 2005; Wyatt et al., 2004). A total of nine
instruments were used to measure QOL: Some were disease specific, and others
were more general measures.

Two instruments, St. George’s Respiratory Questionnaire and the Chronic
Respiratory Disease Questionnaire (CRQ), were developed to measure QOL
of persons with chronic lung disease (Guyatt, Berman, Townsend, Pugsley, &
Chambers, 1987; Jones, 1992). Hernandez et al. (2003) tested a home hospitaliza-
tion program for COPD patients and found a significant (p = 0.05) difference in
QOL between the intervention and control groups using St. George’s instrument.
However, no significance difference was found in QOL in the same study when the
more general SF-12 QOL measure was used. Hermiz et al. (2002) found no differ-
ence between intervention and control groups’ QOL in COPD patients posthos-
pitalization using the St. George’s measure. However, the intervention Hermiz
et al. tested was less intense (two nurse home visits) than that examined by Her-
nandez et al. In the latter study, the intervention was a hospitalization diversion
program that included more intensive home services and more acutely ill subjects.
Oh (2003), using the CRQ, found significant (p = 0.03) differences in the QOL
between the intervention group that received home-based pulmonary rehabili-
tation services and the control group. However, a home care program for COPD
patients who used oxygen did not find group differences in QOL using the CRQ.
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A QOL tool designed specifically for HF patients called the Minnesota Liv-
ing with Heart Failure (MLHF) was used in four studies (Rector & Cohn, 1992).
Using this instrument, Naylor et al. (2004) tested the effectiveness of an APN
transitional care program and found a significant (p < 0.05) difference between
the intervention and control groups at 12 weeks, with the intervention group
presenting a higher level of QOL. However, no significant group differences were
identified at 26 and 52 weeks. A study by Stewart et al. (1999) using the same
instrument, demonstrated significant (p < 0.05) differences between groups at 3
months, but not at 6 months. Interestingly, the SF-36 also was used in this study,
and the physical health score was significantly different at 3 but not 6 months,
similar to the results of the MLHF instrument. However, a home health care pro-
gram that used a standardized approach for HF patients found no significant group
differences in QOL (Feldman et al., 2004). In contrast, one study’s finding of no
group differences was not viewed as an undesired outcome, because the interven-
tion tested was a less costly telehealth visit that substituted some home nursing
visits. The result of no difference in QOL between groups can be viewed as sup-
portive of the tested intervention (Benatar et al., 2003).

In addition, one other QOL instrument specific to HF was identified (Guy-
att et al., 1989). The Chronic Heart Failure Questionnaire was used in a study
by Rich et al. (1995). In this study, a significant (p = 0.001) difference be-
tween groups was identified, with the intervention group who received the nurse-
directed multidisciplinary intervention having a higher level of QOL when com-
pared to the control group.

Four general QOL instruments were found in the studies reviewed. The SF-
36 (Ware & Sherbourne, 1992) was the most prevalent general QOL instrument,
present in a total of eight studies (Boter, 2004; Gagnon et al., 1999; Meredith
et al., 2001; Scott et al., 2004; Siu et al., 1996; Stewart et al., 1999; Thompson
et al., 2005; Wyatt et al., 2004). None of the reviewed studies had significant dif-
ferences between groups in all eight subscales of the instrument. However, one in-
vestigator (Stewart et al., 1999), identified differences in the physical component
of the SF-36 at 3 months (p < 0.05), and Boter (2004) found group differences
in the role emotional subscale (p < 0.05), but no group differences were found in
the remaining subscales. The SF-12 (a shorter version of the SF-36) was used in
one study with no group differences identified (Penque et al., 1999). The lack of
significant results using the SF-36 merits further examination of its sensitivity as
a clinical outcome measure in nurse intervention studies.

Two other QOL instruments also were identified in this review. The Not-
tingham Health Profile was used in a study of stroke patients in an early sup-
ported discharge intervention (Hunt, McKenna, McEwen, Williams, & Papp,
1981). The group receiving the intervention demonstrated a higher level of QOL
(p = 0.048) at 52 weeks when compared to the control group. The cardiac ver-
sion of the Quality of Life Index (QLI) identified significant (p = 0.01) group
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differences using a mutual group goal-setting intervention for HF individuals (Fer-
rans & Powers, 1992; Scott et al., 2004). A Chinese version of the QLI was used
as one measure of clinical outcome in a study of home visits to persons with
diabetes; however, no significant group differences were identified (Huang, Wu
et al., 2004; Liu, 1993).

Functional status. Functional status is often defined as a rating of indepen-
dence in ADLs and in some cases instrumental ADLs. In seven studies, the inter-
vention group had significantly (p < 0.05) better ADL status when compared to
the control group (Bernabei et al., 1998; Bula et al., 1999; Fabacher et al., 1994;
Marek et al., 2005; Neff et al., 2003; Strijbos et al., 1996a; Stuck et al., 1995;
Tinetti et al., 2002). All of these programs included a comprehensive assessment
and at least quarterly home visits for monitoring of potential problems in need of
intervention.

Exercise tolerance. In two studies, patient tolerance of vigorous activity was
measured by timed stair climbing (Oh, 2003) or treadmill tolerance (Penque et al.,
1999). In the study conducted by Oh, individuals who received the pulmonary re-
habilitation intervention had significantly (p = 0.05) better exercise tolerance at
8 weeks when compared to the control group. There was no significant difference
in groups in the study conducted by Penque et al.; however, this study tested an
early discharge program for persons after cardiac bypass surgery, so the lack of
group difference in exercise tolerance could be considered a good outcome.

Measures of emotions. Concepts such as depression, morale, and anxiety are
considered in measures of emotions. These types of clinical phenomena were com-
mon clinical outcome measures of nurse visit programs. Significant (p < 0.05)
group differences in depression, with the intervention group testing as less de-
pressed, were identified in seven studies (Banerjee et al., 1996; Benatar et al.,
2003; Bernabei et al., 1998; Cummings et al., 1990; Marek et al., 2005; McEwan
et al., 1990; Neff et al., 2003), and no difference was found in four (Fjaertoft et al.,
2004; Frasure-Smith et al., 1997;. Huang, Wu et al., 2004; Naylor et al., 2004).
McEwan et al. (1990) tested a preventive screening program for older adults and
found a significant (p = 0.05) difference in morale in the group receiving nurse
visits. A significant (p < 0.05) group difference in anxiety was identified in two
studies (Benatar et al., 2003; Boter, 2004).

Cognition. Measures of cognition focused on short-term memory. Significant
(p < 0.05) group differences, with the intervention group less cognitively im-
paired, were identified in two studies (Bernabei et al., 1998; Marek et al., 2005).
However, no significant difference was discovered in three studies (Cummings
et al., 1990; Fjaertoft et al., 2004; Meredith et al., 2002).



168 ANNUAL REVIEW OF NURSING RESEARCH

Physiologic outcomes. The disease-specific symptom of dyspnea was measured
in two studies of older adults with COPD. In both studies, the group receiving the
nurse home visit intervention has significantly (p < 0.05) less dyspnea than the
control group (Oh, 2003; Strijbos et al., 1996b). Two studies demonstrated signifi-
cant (p < 0.05) group differences in the physiological measures of blood pressure
(Garcia-Pena et al., 2002) and hemoglobin A1c (Huang, Wu et al., 2004). In
both studies, the intervention group had more favorable physiologic results when
compared to the control group.

Utilization Outcomes

Utilization outcomes were the most popular measures identified in this review.
These measures address the use of health care services with the number of hospi-
talizations, hospital days, ED visits, and nursing home admissions being the most
frequently occurring items.

Hospitalizations. Admissions and readmissions to the hospital were mea-
sured in 29 of the studies reviewed. Eleven of the studies identified significantly
(p < 0.05) lower hospitalizations during a specific time period following the study
intervention (Benatar et al., 2003; Bernabei et al., 1998; Farrero et al., 2001; Fla-
herty et al., 1998; Landi et al., 1999; Naylor et al., 2004; Naylor et al., 1994; Nay-
lor et al., 1999; Neff et al., 2003; Rich et al., 1995; Stewart & Horowitz, 2002;
Thompson et al., 2005). Four studies that identified no difference between the in-
tervention and control groups were actually positive outcomes because the inter-
vention tested was an early discharge to home hospitalization program with lower
cost (Cotton et al., 2000; Davies et al., 2000; Hernandez et al., 2003; Skwarska
et al., 2000). The number of days spent in the hospital was significantly lower
in seven studies that also had significantly lower hospitalizations (Benatar et al.,
2003; Farrero et al., 2001; Landi et al., 1999; Naylor et al., 1999; Rich et al., 1995;
Stewart & Horowitz, 2002; Thompson et al.). One study that tested early hospital
discharge of COPD patients did not find a difference between the intervention
and control group in hospitalizations. However, the intervention group did have
significantly fewer days in the hospital (Hernandez et al., 2003).

Emergency department visits. A total of five studies identified a significant
reduction in ED visits: Two were hospital-based home care of COPD patients
(Farrero et al., 2001; Hernandez et al., 2003), one was a transitional care pro-
gram for COPD patients (Neff et al., 2003), one study tested an integrated case
management program for older adults (Bernabei et al., 1998), and the final study
tested a rehabilitation model for home care (Tinetti et al., 2002). All five studies
were multidisciplinary in approach. In contrast, there was one study that found
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significantly (p < 0.05) more visits to the ED, the opposite of the desired outcome
of the home visit intervention (Gagnon et al., 1999).

Nursing home admissions. Seven studies examined nursing home admission
as a utilization outcome measure. Only one of the seven found the intervention
group to have significantly lower nursing home admissions. One possible reason
for this outcome was that the intervention followed the subjects for 3 years. But
another study, conducted by van Haastregt et al. (2000), that also was 3 years
in duration did not identify a significant difference in nursing home admission
between groups. The intervention for this study had a similar number of nurse
visits, but the nurses in the van Hasstregt et al. study did not perform physical
examinations and did not work in collaboration with a geriatrician. In the Stuck
et al. (2002) study, the providers were geriatric nurse practitioners while the van
Hasstregt et al. study providers were not APNs.

Other utilization outcomes include physician visits; however in the three
studies that measured this outcome no significant differences were identified (Her-
miz et al., 2002; Naylor et al., 1999; Smith et al., 1999). One study that used spe-
cially trained nurses to provide a home visit posthospitalization for stroke found
the intervention group used significantly less rehabilitation services when com-
pared to the control group (Boter, 2004).

Cost of Care

The overriding concern of most nurse home visit programs is the cost effec-
tiveness of the intervention. When examining cost effectiveness, researchers are
interested in the investment it takes to provide the intervention and the inter-
vention’s ability to improve clinical outcomes at a dollar amount the payer is
willing to spend. Alternatively, the impetus to examine the cost effectiveness of
an intervention may be to determine whether a lower-cost intervention causes a
deterioration in clinical outcomes. In cost-effectiveness analyses, the perspective
(e.g., societal, health provider, payer or individual) is an important issue. Of the
studies included in this review, 22 included some type of cost examination. Cost
perspective appeared to be from the payer in five studies (Benatar et al., 2003;
Leff et al., 1999; Naylor et al., 2004;. Naylor et al., 1994; Naylor et al., 1999) and
the provider in the remaining 17 (Bernabei et al., 1998; Cummings et al., 1990;
Farrero et al., 2001; Garcia-Pena et al., 2002; Hernandez et al., 2003; Johnston
et al., 2000; Landi et al., 1999; Miller et al., 1996; Nicholson et al., 2001; Oktay
& Volland, 1990; Penque et al., 1999; Rich et al., 1995; Robertson et al., 2001;
Skwarska et al., 2000; Stewart et al., 1999; van Rossum et al., 1993). Nine of the
studies had statistically significantly lower costs in the intervention group when
compared to the control (Benatar et al., 2003; Cummings et al., 1990; Hernandez
et al., 2003; Landi et al., 1999; Leff et al., 1999; Naylor et al., 2004; Naylor et al.,
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1999; Nicholson et al., 2001; Rich et al., 1995; Stewart et al., 1998). However,
an additional seven studies identified lower total cost for the intervention group
but did not include and statistical testing. And one study determined costs were
higher for the intervention group, but the result was not statistically significant
(van Rossum et al., 1993).

Two studies included incremental cost-effectiveness ratios. For example, in a
study of a nurse visit intervention for older adults with hypertension it was deter-
mined that it cost $1.10 per mm Hg reduction in systolic blood pressure, and $1.00
for every mm Hg reduction in diastolic blood pressure (Garcia-Pena, Thorogood,
Wonderling, & Reyes-Frausto, 2002). Another study that tested a fall prevention
intervention determined that it cost $NZ155 per fall prevented when hospital
costs averted were considered (Robertson et al., 2001).

Patient Satisfaction

The final area of outcome measurement identified in the studies reviewed is the
area of patient satisfaction. Eight studies examined the domain of patient satis-
faction, with four research teams identifying significantly greater satisfaction in
the intervention group (Cummings et al., 1990; Hermiz et al., 2002; Neff et al.,
2003) and four detecting no difference (Feldman et al., 2004; Naylor et al., 1999;
Penque et al., 1999; Skwarska et al., 2000).

DISCUSSION

The examination of the structure, process, and outcome components of nurse
home visit studies provides a picture of the multiple variables that can influence
the success of a program. As health care resources become more scarce, attention
to factors in each of these components becomes more critical.

There are many structural variables that influence the effectiveness of home
visit programs. Programs structured to be condition specific appear to be more
effective than those designed to treat more general older populations. Several
programs demonstrated that targeting frail patients, age 80 and older, demon-
strated a greater influence on subject outcomes. Nurses with advanced prepara-
tion or specialized training had a positive affect on outcomes. Studies that were
multidisciplinary were the most effective. This is especially true related to uti-
lization and cost outcomes. If the nurses providing the intervention did not have
close communication with the patient’s primary physician, ED visits and hospi-
talizations tended to be higher. Also, the organization of the countries’ health
system influenced the effectiveness of the system. It may be theoretically impos-
sible for home visit programs to decrease ED visits and hospitalizations if the pro-
gram is not involved in managing acute care, such as gate keeping with respect to
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access to the ED and discharge from institutional care (Kane, 1988). Gagnon et al.
(1999) postulated that one reason for the nonsignificant results in their study of
nurse case management of frail older adults was that the nurses lacked authority
in the system and often had difficulty reaching the client’s primary care physician,
therefore requiring an ED visit. Also, the nurses in the study were from the acute
care setting and the options for care provision in the community or home may
not have been as familiar to them as they would be for nurses who work in the
community (Gagnon et al., 1999).

Core to any nurse home visit study is the interventions performed. Programs
that had disease-specific protocols for care were more successful in influencing
outcomes. In conducting the review, we found it especially difficult to identify
the nursing interventions performed in studies that reported on preventive care
home visits to the elderly. Although study reports provided descriptions of the in-
terventions, there was no reporting of the actual type and number of interventions
delivered. The absence of such data enforces the perception that all nurse visits
are the same. Interestingly, one study reported that patients treated by one spe-
cific intervention nurse had significantly worse outcomes when compared to the
patients treated by the two other intervention nurses. There are no data on the
actual interventions performed; however, if there were, it would be useful to de-
termine whether the interventions performed by the nurses were different (Stuck
et al., 2000). One study in the review identified the planned and actual inter-
ventions delivered, but there was no examination of the relationship of specific
interventions performed and the patient outcomes (Banerjee et al., 1996). Exam-
ples of follow-up research to identify specific nurse intervention was conducted by
Naylor, Bowles, and Brooten (2000), where the Omaha System was used to code
APN transitional care interventions. Examination of the relationships between
the type and number of interventions performed with the outcomes of care is the
next important step in analysis of home visit interventions.

Duration and intensity of the interventions delivered during a home visit is
another area that influences the outcomes of care. Programs that are preventive in
nature, targeting a less frail population, require more time to determine the effect
of the intervention on the outcomes of care. In addition, care for the chronically
ill is not time limited. Transitional care appears to lose its effect at about 6 months.
Perhaps less-intense provision of care occurring after the transitional period would
prolong the effect of the nurse intervention with patient outcomes that would
justify the extension of the duration of care. Continuous care management of the
chronically ill, with varying intensities and combining elements of transitional
care with more traditional nurse case management, may be an effective method
to manage the chronically ill.

Most of the home visit programs reviewed provided care at a lower cost. The
programs that substituted home care for hospital care were the most effective.
Clinical outcomes do not necessarily need to be better in the intervention group
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to signal success of a home visit program. In substitution programs, where care is
provided by less expensive providers in a less expensive environment, the goal is
for the clinical outcomes to be as good or better than the group receiving care
in the acute care setting, or wherever care would be delivered if the substitution
model was not in place.

Many nurse home visit studies identified improvement in clinical outcomes
or a reduction in the cost of care, but the results were not statistically signifi-
cant. A major reason identified was the small sample size causing a loss of power.
To adequately measure effectiveness of nurse home visit interventions, studies
with larger sample sizes over longer periods of time are needed. Larger studies are
expensive to conduct, but the potential improvement in older adults’ QOL in
conjunction with cost savings may well justify funding such studies.

Nurses are the major professional provider of health care services in the home
setting. This review has identified many areas in which nurse home visit programs
to older adults have demonstrated lower costs of care while improving clinical
outcomes. In addition, there is a large amount of variation in the way programs are
structured and the interventions performed by the provider in the home. Within
the patient safety framework, this means not offering effective programs could be
considered an error of omission.

Given a choice, most older adults choose to live in their own home. The
population of older adults in 2030 is expected to be twice as large as it was in the
year 2000 (Federal Interagency Forum on Aging and Related Statistics, 2005).
Because of this rapid growth, nurses must continue to create safe health care op-
tions for older adults that include cost-effective care in the home setting.
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Chapter 8
Nursing Home Safety: A
Review of the Literature

Jill Scott-Cawiezell and Amy Vogelsmeier

ABSTRACT

The number of older persons in the United States is rapidly growing and, based on this
growth projection, the number of consumers needing nursing home (NH) care will
likely triple in the next 10 years. Although NHs have been bombarded and scrutinized
about the care that they provide, the concept of safety (specifically, error prevention)
remains at the margin of most quality improvement efforts. The purpose of this re-
view is to explore what has recently been written (2000–2005) about the evolution
of the NH as an organization focused on safety and the most critical clinical processes
that must be closely monitored for a safe NH environment to occur. After a thorough
review of both organizational and clinical NH literature, 30 organizational studies
and 39 clinically based studies were reviewed. The review revealed that, organiza-
tionally, teamwork, communication, and leadership all were critical in resident and
staff outcomes and clinically, assessment was an important missing process at critical
points in the residents’ care for prevention and timely treatment of potentially dan-
gerous conditions. The value of the registered nurse (RN) in this setting was clear
in the many assessment issues noted and the lack of RN guidance for adherence to
recognized practice guidelines. To explicate the role of the RN, first, better outcome
measures must be developed that are nurse sensitive. A second clear agenda for NH
research is the explication of the role of leadership, particularly nursing leadership, to
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create an environment where open and accurate communication can be accomplished
among all of the diverse NH roles. This will help all members of the team to identify
care improvement opportunities. Finally, a new frontier for the NH setting is the use
of technology and the need to harness the information that has set in the NH system
for years. Information mastery for staff and leadership is a necessary aspect of the
organization that must be developed to provide sound information for strategic and
focused change to occur.

Keywords: patient safety, nursing, long-term care

The number of older persons in the United States is rapidly growing. This pattern
is expected to continue for the next 20 to 30 years and, based on this growth
projection, the number of consumers who will need nursing home (NH) care will
likely triple in the next 10 years. The increasing demand for NH services comes in
the face of continued concern related to NH performance, particularly as it relates
to safety or error prevention. NHs provide care to some of our nation’s most frail
and vulnerable citizens, with whom even relatively minor discrepancies can have
negative outcomes (Bates et al., 1995). Many NH practices are considered basic
and routine. But in reality, these clinical practices reflect complex interactions
of a large number of specific decisions and actions (Kaushal et al., 2001), often
performed under less than ideal conditions by staff members representing diverse
roles.

Six years after the Institute of Medicine report (1999) galvanized a dramat-
ically expanded level of conversation and concern about patient safety, conver-
sations in many NHs remain focused on meeting regulations and do not stretch
to consider the concept of safety or error prevention in a sustained and system-
ized way. Although NHs have been bombarded and scrutinized about the care
that they provide, the concept of safety (specifically, error prevention) remains at
the margin of most quality improvement efforts. This marginalization may be the
result of the ambiguity that exists between safety as a desired characteristic and
the broader issues of quality (Leape & Berwick, 2005). As thinking evolves, the
organizational issues have become most evident. For purposes of this discussion,
safety was considered broadly and included consideration of both related organi-
zational issues and specific clinical processes related to both the quality and safety
NH literature.

AIMS

The review of NH research literature intended to provide an overview and syn-
thesis of the most recent empirical evidence addressing clinical safety and related
organizational issues. The primary goal of this review was to determine where
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evidence existed to guide both organizational and practice changes to improve
the safety orientation of the NH environment. A secondary goal of this review
was to provide direction as to where research needs to continue to explore and
develop evidence in this setting.

METHOD

The evidence reviewed for this chapter was found using a combination of search
terms, including nursing homes and long-term care. Beyond that, there were or-
ganizational keywords (e.g., work force, leadership, staffing, quality improvement,
organizational culture, patient safety) and clinical keywords (e.g., pressure ulcers,
falls, restraints [chemical, physical], infections, medication errors, adverse drug
events [ADEs], medication safety). The search was restricted to peer review pub-
lications between 2000 and 2005 that represented research studies conducted in
the United States. The computerized databases searched were Cumulative Index
to Nursing and Allied Health Literature, Medline, and Healthstar. In addition,
the Agency for Healthcare Research and Quality (AHRQ) website and a re-
cent compendium of patient safety and selected federal reports from the Centers
for Medicare & Medicaid Services (CMS) were also explored. Finally, a man-
ual search of selected journals was completed to ensure that our search strategy
had been effective. The selected journals included the Journal of Gerontological
Nursing, The Gerontologist, Journal of the American Geriatric Society, and Geriatric
Nursing.

Initially, the search focused on studies authored or coauthored by nurses.
The search was then expanded to include studies from other health disciplines
that affected nursing practice. So, although much of the patient safety research is
interdisciplinary and relevant to the discipline of nursing, there are studies that
focused specifically on the interventions of other disciplines (such as physicians)
that were not included in the review. The search was also limited to evidence
that was developed specifically in the NH setting and did not include studies
conducted in assisted living or residential settings.

In an attempt to narrow the search to the most recent literature, some of the
classic studies from the NH setting are not presented. However, it is assumed that
the recent literature built on earlier findings and provided the foundation for the
review of these more recent studies (2000–2005).

ORGANIZATIONAL ISSUES IN NURSING
HOME SAFETY

CMS’s Quality Indicators (QIs) and Quality Measures have monitored NH qual-
ity and safety for more than two decades. Despite ongoing monitoring focused on
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falls, restraints, pressure ulcers, and infections through the QIs and QMs, safety
remains a critical concern. However, until recently, most NHs did not see the
results of their quality reports nor were these reports integrated into quality im-
provement efforts or safety discussions. But after 20 years of counting error preva-
lence and incidence to no avail, NH researchers and policy makers have increased
their efforts to explicate what organizational issues may be influencing minimal
improvement results. And this research provides the foundation from which to
link NHs’ organizational elements to future safety practices and error prevention.

Current Nursing Home Capacity to Embrace Safety

Unlike the acute care setting, there has been little specifically written about NH
safety or error prevention. The NH setting may be a decade behind in moving
toward a culture of safety and an orientation toward error prevention. Acknowl-
edging that the NH industry lags behind in safety discussions, the review had
to consider the evolutionary organizational process required to get to a culture
of safety. Therefore, the review began with the development of quality improve-
ment efforts (CQI). Because many NHs have not yet embraced basic CQI in
their routine operations, Lucas and colleagues (2005) considered how those who
adopted CQI were different. Both environmental and organizational predictors
discriminated between NHs that adopted CQI principles and those that did not.
With minimal CQI activity in the NH setting, few NH studies have associated
CQI efforts to improved clinical outcomes (Castle, 2003; Rantz, Hicks, Grando,
Petroski, Madsen, Mehr, et al., 2004; Rantz, Popejoy, Petroski, Madsen, Mehr,
Zwygart-Stauffacher, et al., 2001). The three studies that did found that perfor-
mance feedback could significantly improve selected clinical processes. With clin-
ical feedback, Castle (2003) found that physical restraint use was lowered. Rantz
and colleagues (2001) found that advanced practice nurses’ (APNs’) consultation
influenced falls and pressure ulcers, and in a related study, Rantz and colleagues
(2004) found that team process, active quality improvement programs and tenure
of key leadership also influenced the basics of care.

In addition to linking CQI efforts to improved NH performance, three other
studies linked various organizational aspects to resident outcomes. Castle (2001)
found that administrative turnover was associated with higher than average pres-
sure ulcer rates and restraint use. Anderson, Issel, and McDaniel (2003) found a
relationship between the tenure of the director of nursing (DON) and selected
management practices that facilitated openness of communication, participa-
tion in decision-making, and relationship-based leadership to improved restraint
use and decreased complications of immobility and fractures. Scott-Cawiezell,
Main, Vojir, Jones, Moore, Nutting, et al. (in press) considered a broader set
of working conditions measures and organizational performance and found that
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high-performing NHs emphasized staff, good communication, teamwork, and
clear standards and expectations.

The studies presented thus far suggest that organizational elements affect
CQI efforts and clinical performance. Therefore, understanding the status of such
organizational elements is also important as the NH industry attempts to build
the necessary organizational capacity to sustain improvement and look toward a
more mindful environment focused on error prevention. Additional studies de-
scribed key elements of the NH organization such as empowerment (Campbell,
2003), shared values, and the role of leaders (Swagerty, Lee, Smith, & Taunton,
2005).

Two studies specifically explored the nursing assistants’ (NAs) perceptions of
the NH and how this influenced their ability to provide high-quality care. Pen-
nington, Scott, and Magilvy (2003) found that leadership, teamwork, a clean
environment, and a need for respect were related to productivity and meaningful
work. Curry, Porter, Michalski, and Gruman (2000) had similar findings when
NAs were asked about their ability to provide individualized care. In addition,
their study found that work environment flexibility and supervisor assistance with
challenging residents facilitated NA work, and inadequate staffing, poor staff at-
titude, and lack of knowledge and training were perceived barriers.

Summary of Findings Related to the Current Capacity
of the Nursing Home to Embrace Safety

Current organizational literature linking the organizational elements of the NH
to CQI efforts and performance suggests four key elements to be addressed for
sustained organizational improvement: teamwork, communication, leadership,
and information mastery. Evidence shows that teams that included frontline staff
members with an active voice were important to the performance of the NH and
directly influenced resident outcomes (Anderson et al., 2003; Campbell, 2003;
Curry et al., 2000; Lucas, Avi-Itzhak, Robinson, Morris, Koren, & Reinhard,
2005; Pennington et al., 2003; Rantz et al., 2004; Scott-Cawiezell et al., in press).
The importance of good communication structures and strategies and their influ-
ence on performance was noted across many studies (Anderson et al., 2003; Curry
et al., 2000; Lucas et al., 2005; Scott-Cawiezell et al., in press). Proper communi-
cation was essential in sharing information about errors, near misses, and system
issues that are setting staff members up to make mistakes. In an ongoing study,
leadership has been found to have great influence in staff members’ desire to take
the risk to share procedural concerns, errors, and near misses (Scott-Cawiezell,
unpublished raw data).

The influence of leadership, through stability and style, was also fre-
quently noted to be associated with resident outcomes (Anderson, et al., 2003;
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Castle, 2001; Curry et al., 2000; Pennington et al., 2003; Rantz et al., 2004; Scott-
Cawiezell et al., in press; Swagerty et al., 2005). A final theme was the importance
of information mastery (using data to drive decision-making) and its influence on
improvement efforts (Castle, 2003; Rantz et al., 2001).

Nursing Home Work Force

Teamwork, communication, and leadership not only influence the care of res-
idents, but these organizational elements also have an effect on the staff. In
addition to providing direct care to residents, staff members provide ongoing
surveillance for a safer environment. A critical staff outcome is turnover. Cas-
tle and Engberg (2005) reported NA and licensed practical nurse (LPN) annual
turnover rate at 85.5% and RN turnover rate at 55.4% in a study of 354 facil-
ities in four states. Brannon, Zinn, Mor, and Davis (2002) specifically explored
NA turnover and discovered a wide variation among 360 facilities in eight states,
with a mean for the sample of 51% for a 6-month period and a standard deviation
of almost 54%.

Although turnover of clinical staff influences the ongoing surveillance of
residents, it has been inconsistently linked to a decreased quality of care (Castle
& Engberg, 2005). Several studies prior to this review, cite the belief that staff
turnover influences resident outcomes; nonetheless, based on current and past
empiric studies specific to the NH setting, this appears to be a premature asso-
ciation (Castle & Engberg). Based on these inconsistencies, Brannon and col-
leagues (2002) proposed an alternative model to turnover in their exploration of
NA turnover. The study proposed that both high and low turnover is an issue.
The study hypothesized that turnover is not a linear function and was influenced
by many factors. Low turnover was associated with supervisors who lacked man-
agement training and union activity, RN turnover was associated with both low
and high NA turnover, and high turnover was associated with the NH being a
training site and investor ownership.

Although there are inconsistencies in the attempt to associate turnover with
resident outcomes, Zimmerman, Gruber-Baldini, Hebel, Sloane, and Magaziner
(2002) found an association between RN turnover and resident infections and
hospitalization. Horn, Bender, Ferguson, Smout, Bergstron, Taler, et al. (2004)
found that an LPN turnover rate of less than 25% was associated with a reduc-
tion of stage one pressure ulcers. And several other studies found organizational
elements to be associated with turnover. Higher levels of open and accurate com-
munication explained lower LPN and NA turnover. Longer tenure of the DON
was also predictive of turnover (Anderson, Corazzini, & McDaniel, 2004; Cas-
tle, 2005). Castle suggests that leadership turnover begets staff turnover, again
emphasizing the importance of leadership in this setting. Harrington and Swan
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(2003) found higher total hours of care per resident day were also associated with
lower turnover rates.

Turnover was considered specifically as it relates to the NA role. Bowers,
Esmond, and Jacobson (2003) found that appreciation and valuing minimizes NA
turnover. However, recognition and appreciation were also associated with the
most dissatisfying aspects of the NA role in a study by Parsons, Simmons, Penn,
and Furlough (2003) when the NAs did not feel that they had been recognized
or appreciated for the contribution, suggesting that recognition and appreciation
can be both a powerful satisfier and dissatisfier. In addition, supervision and par-
ticipation in decision-making were also found to be associated with the most dis-
satisfying aspects of the NA role (Parsons et al., 2003).

Staffing

As evidence develops related to turnover and the association to resident out-
comes, evidence related to adequate staffing also continues to evolve. Many stud-
ies have explored the effect of staffing using different NH outcome measures.
Three studies reviewed suggested that staffing levels do not influence resident out-
comes independent of other issues. Zhang and Grabowski (2004) explored the
effect of the NH Reform Act (NHRA) and improved staffing levels for more
than 5,000 NHs. The study did not find a significant association between in-
creased staffing and resident outcomes, particularly as it related to those that were
deficient prior to the NHRA changes. Harrington, Zimmerman, Karon, Robin-
son, and Buetel (2000) found that facility characteristics and NH location were
stronger predictors of deficiencies than staffing hours and resident characteris-
tics. Moseley and Jones (2003) also had mixed findings about the significance
of staffing, particularly RN staffing. They suggested that their insignificant find-
ings may be related to minimal variation in staffing across facilities or mediat-
ing organizational variables. Further consideration should also be made to the
sensitivity of the outcome measures that were considered (Mueller & Karon,
2004).

The American Nurses Association (ANA) has defined nurse-sensitive out-
comes in the NH setting, and these include skill mix of RNs, LPNs, and un-
licensed staff members, and total hours provided per resident day (Mueller &
Karon, 2004). Harrington (2005a) recently reported that almost one-half of all
states in the United States had higher licensed nurse requirements (which may
or may not include the RN or the DON according to the state) than the federal
minimum requirements, and 64.5% of all states had requirements for NAs when
the federal government did not. Twenty-five percent of all states had increased
staffing standards between 1999 and 2001. Harrington (2005b) also reported that
the actual median nurse staffing levels were substantially higher than each state’s
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standard (2.32 hours per resident day is the average state standard, compared to
3.16 hours per resident day of actual staffing).

Despite the inability to find consistent associations between staffing mea-
sures and resident outcomes, four studies did produce significant associations using
nurse-sensitive outcome measures. Dorr, Horn, and Smout (2005) demonstrated
that an annual net societal benefit of $3,191 per resident per year in high-risk
NHs that employed sufficient nurses achieved 30 to 40 minutes of RN direct care
per resident per day when compared to NHs that provided less than 10 minutes
of direct RN time. Bates-Jensen, Schnelle, Alessi, Al-Samarrai, and Levy-Storms
(2004) explored the relationship of staffing to the number of residents who re-
mained in bed. Lower-staffed NHs were six times more likely to have 50% of
their observations result in residents remaining in bed regardless of their func-
tional status. Bostick (2004) found a significant relationship between RN and
NA hours and pressure ulcer rates; however, the study also found contradictory
findings about LPN staffing hours.

Although exploration of staffing routinely addressed the proportion of RNs,
LPNs, and NAs, Ryden, Snyder, Gross, Savik, Pearson, Krichbaum, et al. (2000)
explored adding an APN to work with newly admitted residents to facilitate
evidence-based practice protocols. Residents with APN consultation (n = 86)
experienced greater improvement or less decline. In addition to exploring asso-
ciations between staffing variables and resident outcomes, McCarty and Drebing
(2002) attempted to link staffing variables to staff members’ perceptions of the
work and the environment. They considered caregiver burden on an Alzheimer
Unit and found that a 5% reduction in staffing levels significantly increased per-
ceived burden.

Summary of Nursing Workforce Findings

It is evident from the literature that turnover is a problem. However, there is
wide variation in reported turnover statistics (Brannon et al., 2002; Castle &
Engberg, 2005). Although there appears to be great variation in turnover, staffing
appeared to be more consistent, with almost one-half of the states exceeding fed-
eral licensed nurse requirements minimums and 64.5% of states having minimum
standards for NA staffing levels (Harrington, 2005a).

The limitations of minimal variation must be addressed statistically; how-
ever, what outcomes should be used to determine the effect of nursing must be
further explored. Many of the studies used outcomes that were derived from the
federal data sets, such as deficiencies. These data are easily accessible, but both the
consistency of these measures across states (Winzelberg, 2003) and the sensitivity
of these measures to nursing care are areas for concern. The reality is that NH per-
formance is a complex, multidimensional phenomenon that has eluded current
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performance measures (Mor, Berg, Angelleli, Gifford, Morris, & Moore, 2003).
NH outcome measures must be “tightly linked to clinical actions and account-
able for a substantial degree of variation in resident outcomes” (Berg, Mor, Mor-
ris, Murphy, Moore, & Harris, 2002; Kerr, Smith, Hogan, Hofer, Krein, Bermann,
et al., 2003; Mor et al.). To improve the sensitivity of the measures, researchers
should look to studies that considered alternative outcome measures that pro-
duced significant results and are directly linked to nursing care. Dorr and col-
leagues (2005) considered societal benefit in terms of additional dollars spent
in unnecessary care and complications, and Bates-Jensen, Cadogen, Osterweil,
Levy-Storms, Jorge, Al-Samarrai, et al. (2005) observed the number of residents
who remained in bed as a proxy measure of many of the basics of care. Both studies
focused on outcome measures that were directly linked to nursing.

An important study that must set the stage for future research is the model
proposed by Brannon and colleagues (2002). The model suggested that turnover
is not a linear function and that low turnover does not equal a good NH. This
is a critical conceptual shift in the exploration of turnover and should be further
explored. By explicating the job and organizational factors associated with low
turnover, much can be learned about the problems in NH staffing that often go
unnoticed or misunderstood. When one considers that extreme staff stability may
reflect an absence of functional management, the concept of considering turnover
at both extremes becomes more meaningful (Brannon et al.).

SUMMARY OF NURSING HOME
ORGANIZATIONAL STUDIES

Several studies alluded to the complex relationship between the organization, the
resident, and staffing measures (Harrington et al., 2000; Moseley & Jones, 2003;
Zhang & Grabowski, 2004). This suggests that these relationships are challenging
to study and articulate with many of the current performance measures. Looking
across all the organizational studies, teamwork, communication, and leadership,
all are critical in resident and staff outcomes (Table 8.1). Teamwork was found in
both the organizational and work force studies to be an important ingredient in af-
fecting both resident and staff outcomes (Anderson et al., 2003; Campbell, 2003;
Curry et al., 2000; Lucas et al., 2005; Pennington et al., 2003; Rantz et al., 2004;
Scott-Cawiezell et al., in press). Of particular note were the discussions related
to participation in decision-making (Anderson et al., 2003; Parsons, Simmons,
Penn, & Furlough, 2003).

Communication was also noted to be an important organizational element
in considering both resident and staff outcomes. Communication encompassed
the openness, accuracy, and respectfulness of the message (Anderson et al., 2003;
Anderson et al., 2004; Curry et al., 2000; Lucas et al., 2005; Scott-Cawiezell



TABLE 8.1 Organizational Nursing Home Studies 2000–2005

Author(s),
date of publication Methods Selected findings

Anderson, Issel, &
McDaniel (2003)

Design: exploratory,
cross-sectional
interviews

Sample: NH (n = 164)

Variables of interest: communication,
decision-making, organization
formalization

Outcome measure(s): secondary data of
1995 Medicaid cost reports and
MDS data

Better resident outcomes were associated with
DON tenure and management practices
that facilitated openness of
communication, participation in
decision-making, and relationship-based
leadership

Campbell (2003) Design: exploratory
interviews

Sample: NH (n = 1)

Interviews focused on empowerment
and disempowering experiences in
their lives and work

Empowering included education,
communication, relationships with staff
and residents

Castle (2003) Design: intervention
study

Sample: NHs (n = 120)

Intervention: provision of outcome
information

Outcome measure(s): restraint use,
pressure ulcers, quality of care
deficiencies

Clinical feedback reduced use of restraints
and quality of care deficiencies

Castle (2001) Design: descriptive,
cross-sectional,
secondary data analysis

Sample: NHs (n = 420)

Variables: NHA turnover, NH
ownership status

Outcome measure(s): catheterization
rates, pressure ulcers, quality of care
deficiencies

NHA turnover was associated with higher
pressure ulcers, quality of care deficiencies
and pressure rates
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Curry, Porter,
Mickalski, &
Gruman (2000)

Design: descriptive,
cross-sectional survey

Sample: NAs (n = 254)

Variable of interest: current beliefs
about individualizing care

Facilitators included scheduling flexibility,
supervisor assistance, participation in care
planning, and supervisors open to NA
suggestion

Barriers included staffing, poor
communication, and staff attitudes

Lucas, Avi-Itzhak,
Robinson, Morris,
Koren, & Reinhard
(2005)

Design: descriptive,
cross-sectional survey

Sample: NHAs (n = 159)

Variables of interest: measures of the
environment, organization, NH size

Outcome measure(s): adoption of CQI

Predictors to adopting CQI processes included
regulation, competition, teamwork,
communication, priority, and training

Pennington, Scott, &
Magilvy (2003)

Design: descriptive,
cross-sectional
interviews and
observations

Sample: NHs (n = 6)

Interviews and observation to examine
experiences of NAs; engagement in
the work force and what keeps them
in the workforce

Important issues: job enrichment, personal
growth, recognition, responsibility, and
sense of achievement

Rantz, Hicks, Grando,
Petroski, Madsen,
et al. (2004)

Design: three-group
randomized exploratory
observational study

Sample: NHs (n = 92)

Variables of interest: care delivery
processes

Facilities strong in providing the basics of care
had active teams, CQI, and leaders with
longer tenure

Rantz, Popejoy,
Petroski, Madsen,
Mehr et al. (2001)

Design: randomized
controlled trial

Sample: NHs (n = 13)

Intervention: expert clinical
consultation

Outcome measure(s): selected QIs (23)

Falls, pressure ulcers improved with an expert
nurses consultant

(continued)
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TABLE 8.1 (continued)

Author(s),
date of publication Methods Selected Findings

Scott-Cawiezell, Main,
Vojir, Jones, Moore
et al. (in press)

Design: descriptive,
cross-sectional survey,
interviews,
observations, and
secondary data analyses

Sample: NHs (n = 32)

Variables of interest: communication,
leadership, teamwork, culture,
environment

Outcome measure(s): QIs, QMs,
perceived effectiveness, state survey
citations

High performing homes had leaders with
positive view of staff, good
communication systems, strong sense of
team, and focused internally on standards
and setting expectations

Swagerty et al. (2005) Design: qualitative
emergent case study

Sample: NHs (n = 3)

Interviews and observations focused on
contextual factors that integrate or
fragment nursing care

Integrating factors included shared values,
role of leaders, and family influence

Fragmenting factors included competing
demands, task orientation, and external
accountability

Turnover

Anderson, Corazzini,
& McDaniel (2004)

Design: descriptive,
cross-sectional survey

Sample: NHs (n = 164)

Variables of interest: communication,
tenure

Outcome measure(s): turnover

Higher levels of communication explained
lower turnover of LVN and NA

Adequate staffing and longer tenure of DON
predicted lower staff turnover

Bowers, Esmond, &
Jacobson (2003)

Design: grounded
dimensional analysis

Sample: NAs (n = 41)

Interviews focused on exploring
reasons why NAs leave their jobs

NAs perceived that they are
underappreciated and undervalued
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Brannon, Zinn, Mor,
& Davis (2002)

Design: descriptive,
cross-sectional survey

Sample: NHs (n = 360)

Variables of interest: job, organization
and environmental factors through a
high/low turnover model

Outcome measure(s): NA turnover

Lower turnover was associated with
untrained supervisors, lower RN turnover,
and the presence of a NA union

Higher turnover was associated with higher
RN turnover; being a training site, and
investor owned

Castle (2005) Design: descriptive,
cross-sectional survey

Sample: NHs (n = 470)

Variables of interest: top management
turnover

Outcome measure(s): staff turnover

10% increase in top management turnover is
associated with an increased probability
that NAs and licensed nurse turnover will
be high

Castle & Engberg
(2005)

Design: descriptive,
cross-sectional survey

Sample: NHs (n = 526)

Variables of interest: staff turnover
Outcome measure(s): restraint use,

pressure ulcers, deficiency citations

Some improvement in QMs was associated
with RN turnover (particularly moving
from low to moderate turnover) and NA
and LPN turnover (particularly moderate
to high turnover)

Harrington & Swan
(2003)

Design: descriptive,
cross-sectional

Sample: NHs
(n = 1,155)

Variables of interest: facility
characteristics

Outcome measure(s): staffing levels,
turnover rates, resident case mix

Total nurse and RN staffing hours were
negatively associated with turnover and
positively associated with resident case
mix

Higher total hours per resident day were
associated with lower rates

Horn, Bender,
Ferguson, Smout,
Bergstrom, et al.
(2004)

Design: retrospective
cohort study

Sample: NHs (n = 95)

Variables of interest: resident
characteristics, treatment
characteristics, staffing

Outcome measure(s): prevalence of
pressure ulcers

RN hours of 0.025 per day, NA hours of 2
per day, and less than 25% LPN turnover
were associated with decreased likelihood
of developing stage 1 pressure ulcers

(continued)191



TABLE 8.1 (continued)

Author(s),
date of publication Methods Selected Findings

Parsons, Simmons,
Penn, & Furlough
(2003)

Design: descriptive,
cross-sectional survey

Sample: NA (n = 550)

Variables of interest: NA job
satisfaction, work characteristics,
work issues

Outcome measure(s): turnover

Personal opportunity is the most important
variable for predicting turnover

Zimmerman,
Gruber-Baldini,
Hebel, Sloane, &
Magaziner (2002)

Design: descriptive
Sample: NHs (n = 59)

Variables of interest: turnover,
organizational characteristics

Outcome measure(s): infection,
hospitalization

RN turnover is associated with increased risk
of infection and hospitalization

Staffing Levels and Staffing Mix

Bates-Jensen,
Schnelle, Alessi,
Al-Samarrai, &
Levy-Storms (2004)

Design: descriptive,
cross-sectional
observation

Sample: NH (n = 34)

Variables of interest: staffing levels,
resident characteristics

Outcome measure(s): time in bed for
the resident

Staffing levels were associated with time
observed in bed for residents

Bostick (2004) Design: descriptive,
cross-sectional

Sample: NHs (n = 413)

Variables of interest: staffing hours
Outcome measure(s): physical

restraints and pressure ulcers (MDS
data and OSCAR)

Mixed results included higher RN and NA
hours associated with lower pressure ulcer
prevalence and higher LPN hours
associated with higher prevalence of
pressure ulcers

Dorr, Horn, &
Smout (2005)

Design: retrospective cost
study

Sample: NHs (n = 82)

Variables of interest: costs of care, RN
time

Outcome measure(s): pressure ulcers,
urinary tract infections,
hospitalizations

Annual net societal benefit of $3,191 per
resident per year in a high-risk, long-stay
nursing home that can achieve 30 to 40
minutes of RN direct care time per
resident per day
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Harrington,
Zimmerman, Karon,
Robinson, & Beutel
(2000)

Design: descriptive,
cross-sectional

Sample: NHs
(n = 13,770)

Variables of interest: staffing hours
Outcome measure(s): pressure ulcers

and deficiencies

Total deficiencies and quality of care
deficiencies were associated with fewer
NA and RN hours

Harrington (2005a) Design: descriptive,
cross-sectional survey
and secondary data
analyses

Sample: NHs
(n = 12,209)

Variables of interest: state minimum
and actual staffing levels

Compared to the federal licensed nurse
staffing minimum, 24 states had higher
standards, and 10 states had lower
standards

Fifteen states had more RN hours required
than the federal standard

Harrington (2005b) Design: descriptive,
cross-sectional
secondary data analyses

Sample: NHs
(n = 12,209)

Variables of interest: state minimum
staffing and actual staffing levels

Median nurse staffing levels per resident per
day was higher than the average state
standard

McCarthy & Debring
(2002)

Design: exploratory,
longitudinal

Sample: NH staff
(n = 42) and (n = 34)

Variables of interest: staffing
Outcome measure(s): caregiver burden

Professional Caregiver Burden scores
increased significantly following 5%
reductions in staffing levels

Moseley & Jones
(2003)

Design: exploratory,
cross-sectional

Sample: NHs (n = 28)

Variables of interest: RN staffing
Outcome measure(s): deficiencies

Higher RN hours were associated with more
quality of life deficiencies

Facilities with relatively fewer RNs per LPN
had more total and resident assessment
deficiencies

(continued)
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TABLE 8.1 (continued)

Author(s),
date of publication Methods Selected Findings

Mueller & Karon
(2004)

Design: expert survey
Sample: LTC experts

(n = 106)

Variables of interest: ANA
nurse-sensitive QIs

The majority of experts agree that ANA
nurse-sensitive indicators were relevant to
LTC; however, some modifications were
proposed related to RN influence

Ryden, Snyder, Gross,
Savik, Pearson,
Krichbaum,
et al. (2000)

Design: quasi-
experimental

Sample: NHs (n = 3)

Intervention: APN implementation of
evidence-based protocols

Outcome measure(s): pressure ulcers

APN treatment group experienced
significantly greater improvements (or less
decline)

Zhang & Grabowski
(2004)

Design: descriptive,
cross-sectional

Sample: NHs
(n = 5,092)

Variables of interest: staffing
Outcome measure(s): pressure ulcers

and restraint use

Increased staffing did not directly relate to
improvement in quality

NH = Nursing Home, NHA = Nursing Home Administrator
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et al., in press). Finally, leadership also was noted to be a key element across stud-
ies. The tenure of leadership was found to be associated with both resident (An-
derson et al., 2003; Castle, 2001; Rantz et al., 2004) and staff outcomes (Ander-
son et al., 2004; Castle, 2005). Although the tenure of leadership was found to
be important, leadership was also articulated as emphasized on staff, clear in ex-
pectations and setting high standards, trained and skilled as a leader, involved
in day-to-day activities, and appreciative of staff efforts (Brannon et al., 2002;
Curry et al., 2000; Pennington et al., 2003; Scott-Cawiezell et al.; Swagerty et al.,
2005).

CLINICAL CHALLENGES IN NURSING
HOME SAFETY

Understanding what needs to be present in the NH for sustained improvement is
critical. Yet changing the organization without a clear understanding of the evi-
dence to make the right improvements leaves NHs at continued risk of providing
unsafe care. Although the ANA has proposed pressure ulcers and falls as nurse-
sensitive measures in this area, NH researchers and policy makers have focused
on five clinical conditions and related processes in the provision of safe NH care:
pressure ulcers and falls, limited use of physical and chemical restraints, infections,
and medication safety practices (Table 8.2).

As with the NH organizational safety literature, few studies focused on spe-
cific safety issues. Many are descriptive and have addressed prevalence and associ-
ated factors, while other studies have considered adherence to practice guidelines.
Guidelines do exist for the prevention and treatment of pressure ulcers (Agency
for Health Care Policy and Research, 1992, 1994), the prevention of falls (Amer-
ican Geriatrics Society, 2001), the control of infections (American Medical
Directors Association, 2004; Smith & Rusnak, 1997) and the provision of safe
medication administration (Association of Health Systems Pharmacists, 2005).
These guidelines provide guidance across settings.

Pressure Ulcers

The first step to providing a safer environment is to be mindful of residents who
are at risk so that timely and appropriate prevention and treatment can be com-
pleted. Several of the articles in the review of pressure ulcer literature addressed
the issue of pressure ulcer prevalence and how risk-adjusted models were explicat-
ing the characteristics of residents who should be carefully monitored (Berlowitz,
Bezzera, Brandies, Kader, & Anderson, 2000; Berlowitz, Brandies, Anderson, Ash,
Kader, Morris, et al., 2001; Berlowitz, Brandies, Morris, Ash, Anderson, Kader,
et al., 2001; Coleman, Martau, Lin, & Kramer, 2002; Dellefield, 2004; Horn et al.,



TABLE 8.2 Clinical Challenges in Nursing Home Safety 2000–2005

Author(s),
date of publication Methods Selected Findings

Pressure Ulcers

Bates-Jensen, Alessi,
Al-Samarrai, &
Schnelle (2003)

Design: randomized
controlled trial

Sample: NHs (n = 4)

Intervention: received exercise and
incontinence care four times a day
and five times a week

Outcome measure(s): skin health
outcomes

Intervention participants improved in four
risk factors; however, there were no
differences in the rate of pressure ulcers

Bates-Jensen,
Cadogan, Osterweil,
Levy-Storms, Jorge,
et al. (2003)

Design: descriptive
cohort observational
and survey

Sample: NHs (n = 16)

Variables of interest: related care
processes

Outcome measure(s): 16 QIs related to
pressure ulcers, continence,
nutrition

There was no difference between high- and
low-performing NHs for pressure ulcers on
most care processes and neither group
routinely repositioned residents every 2
hours despite documentation indicating
that repositioning was done

Bates-Jensen,
Cadogan, Jorge, &
Schnelle (2003)

Design: descriptive
observation

Sample: NHs (n = 8)

Intervention: standardized protocol for
pressure ulcers (checklist) and thigh
monitoring

Outcome measure(s): nine QIs related
to pressure ulcer assessment,
management

More problems were noted related to the
completion of the protocol and
documentation for those residents before
the pressure ulcer was detected than after
detection

Baumgarten, Margolis,
van Doorn,
Gruber-Baldini,
Hebel, et al. (2004)

Design: prospective
cohort

Sample: NHs (n = 59)

Variables of interest: race, other
resident characteristics

Outcome measure(s): first occurrence
of a Stage 2, 3, or 4 pressure ulcer

Incidence of pressure ulcer was 0.38 per
resident per year, with the rate for black
residents significantly higher when
controlling for both resident and
organizational characteristics
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Bergstrom & Braden
(2002)

Design: descriptive,
longitudinal

Sample: NH residents
(n = 843)

Variables of interest: race
Outcomes measure(s): prevalence of

pressure ulcers

White residents had a significantly higher
incidence of pressure ulcer than did black
residents

A score of 18 predicted risk for both groups

Berlowitz, Bezzera,
Brandies, Kader, &
Anderson (2000)

Design: descriptive,
longitudinal

Sample: NHs (n = 107)

Variables of interest: Resident
characteristics

Outcome Measure(s): Prevalence of
pressure ulcer

A decline of 25% in the incidence of
pressure ulcer development was noted
over five years with the proportion of new
ulcers stage 3 or stage 4 declining

Berlowitz, Brandies,
Morris, Ash,
Anderson, et al.
(2001)

Design: perspective
observational

Sample: NHs (n = 100)

Variables of interest: resident
characteristics

Outcome measure(s): prevalence of
pressure ulcers

17 resident characteristics were found to be
associated with pressure ulcer
development

Berlowitz Brandies,
Anderson, Ash,
Kader, et al. (2001)

Design: retrospective
Sample: NHs (n = 108)

Variables of interest: resident
characteristics

Outcome measure(s): prevalence of
pressure ulcers

Risk adjustment model for pressure ulcer
development was validated

Clever, Smith, Bowser,
& Monroe (2002)

Design: retrospective
Sample: NH (n = 1)

Intervention: skin cleansing/protectant
product

Outcome measure(s): prevalence of
pressure ulcers

The observed decrease in the prevalence of
pressure ulcers suggests a significant
association with consistent application of
skin protectant

Coleman, Martau, Lin,
& Kramer (2002)

Design: cross-sectional
comparison

Sample: NHs (n = 92)

Variables of interest: resident
characteristics

Outcome measure(s): pressure ulcer
prevalence, stage of pressure ulcers

Unadjusted prevalence rates and prevalence
rates for stage two or greater did not differ
for two time periods, 5 years apart

(continued)
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Author(s),
date of publication Methods Selected Findings

Dellefield (2004) Design: descriptive
cross-sectional

Sample: NHs (n = 883)

Variables of interest: risk factors
Outcome measure(s): prevalence of

pressure ulcers

Pressure ulcer on admission, difficulty eating
independently, difficulty walking,
independent transfer, and restraints were
all associated with an increased
prevalence of pressure ulcers

Geyer, Brienza,
Karg, Trefler, &
Kelsey (2001)

Design: randomized
controlled trial

Sample: NHs (n = 2)
NH residents (n = 32)

Intervention: seating evaluation with
pressure mapping and seating
prescription using either foam or
pressure-reducing mattress

Outcome measure(s): prevalence of
pressure ulcers, days to ulceration,
peak interface pressure

There were no differences between the two
devices for prevalence, days to ulceration
or peak interface pressure.

Pressure was more effective in preventing
sitting acquired (ischial) pressure ulcers

Graumlich, Blough,
McLaughlin,
Milbrandt,
Calderon, et al.
(2003)

Design: randomized
controlled trail

Sample: NHs (n = 11)

Intervention: collagen and
hydrocolloid dressings

Outcome measure(s): complete
healing, time to heal, area healed

There were no differences in the outcomes,
and the collagen is a more expensive
alternative

Horn, Bender,
Ferguson, Smout,
Bergstrom, Taler,
et al. (2004)

Design: retrospective
cohort

Sample: NHs (n = 95)

Variables of interest: resident and
facility characteristics

Outcome measure(s): prevalence of
pressure ulcers

Resident characteristics associated with
pressure ulcer incidence include initial
severity of illness, history of recent
pressure ulcer, significant weight loss, oral
eating problems, use of catheters, and use
of positioning devices

198



Hunter, Anderson,
Hanson, Thompson,
Langemo, & Klug
(2003)

Design: quasi
experimental
pretest/posttest

Sample: NH residents
(n = 136)

Intervention: body wash and skin
protectant, early intervention

Variables of interest: resident
characteristics

Outcome measure(s): prevalence of
pressure ulcers, use of skin protocol

Significant decrease in skin breakdown
(31.6% pre-intervention to 21.3%
post-intervention)

Significant decrease in stage I and II
incidence

Ochs, Horn, van
Rijswijk, Pietsch, &
Smout (2005)

Design: retrospective
Sample: NH residents

(n = 664)

Variables of interest: support surfaces
Outcome measure(s): healing rates,

hospitalization, ED visits

Air fluidized support surfaces represent
greater healing potential when compared
to static overlays or low-air-loss beds

Vap & Dunaye (2000) Design: descriptive
Sample: NHs (n = 8)

Variables of interest: resident
characteristics

Outcome measure(s): prevalence of
pressure ulcers

MDS had greater predictive ability
identifying 311 at risk, resulting in an
accurate prediction of 62 of the 66
pressure ulcers, while the Braden Scale
only found 172 at risk and predicted only
46 of the 66 pressure ulcers

Viamontes, Temple,
Wytall, & Walker
(2003)

Design: 5-year
retrospective
descriptive

Sample: NHs (n = 30)

Variables of interest: resident
characteristics, wound regiments,
assessment processes, product used

Outcome measure(s): pressure ulcer
stage, rate of healing

There were no differences in rate of healing
between adhesive hydrocellular form
dressings and self-adherent, soft silicone
foam dressings

Wipke-Tevis,
Williams, Rantz,
Popejoy, Madsen,
et al. (2004)

Design: retrospective
Sample: NHs (n = 362)

Variables of interest: pressure ulcer
prevention and treatment practices

Outcome measure(s): pressure ulcer
QIs

No relationship was found between the
number of prevention strategies or the
number of treatment strategies and the
pressure ulcer QI scores

(continued)
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TABLE 8.2 (continued)

Author(s),
date of publication Methods Selected Findings

Falls & Restraints

Avidan, Fries, James,
Szafara, Wright, &
Chervin (2005)

Design: secondary
analysis

Sample: NH (n = 437)

Variables of interest: insomnia, use of
hypnotics, other resident
characteristics

Outcome measure(s): falls, hip
fractures

A history of insomnia predicted falls
Hypnotic use did not predict falls

Capezuti, Maislin,
Strumpf, & Evans
(2002)

Design: prospective,
clinical trial

Sample: NHs (n = 3)

Variables of interest: physical restraint
usage, side rail usage, cognitive status

Outcome measure(s): bed-related falls

Bilateral side rail use increased and did not
reduce the likelihood of falls, recurrent
falls, or serious injury

Education and RN consultation did not
affect the rate of side rail use

Castle (2000) Design: descriptive
Sample: NHs

(n = 15,455) and
(n = 16,533)

Variables of interest: organizational
characteristics

Outcome measure(s): physical restraint
use

Staffing levels of rehabilitative services and
chain membership were associated with
increases in restraint use

Castle (2002) Design: longitudinal
descriptive

Sample: national sample
of NHs

Variables of interest: resident and
organizational characteristics

Outcome measure(s): restraint related
deficiencies

Persistent poor quality in the use of
restraints was negatively associated with
higher staffing levels and positively
associated higher ADL levels
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Dunn (2001) Design: ex post facto
descriptive

Sample: NH residents
(n = 97)

Variables of interest: use of restraints
Outcome measure(s): falls, injuries

There were no significant changes in falls
rates, but falls that occurred after the
reduction of restraints resulted in less
injury

Harrison, Booth, &
Algase (2001)

Design: cross-sectional
Sample: NH residents

(n = 67)

Variables of interest: risk factors for
falls, mental assessments

Outcome measure(s): falls, injuries

Number of falls increased as cognitive ability
decreased; however, residents without
dementia fell more often than those
without dementia

Miceli, Strumpf,
Reinhard, Zanna, &
Fritz (2004)

Design: descriptive,
cross-sectional

Sample: NHs (n = 149)

Variables of interest: post-assessment
fall tools

Approaches to post-fall assessment are
inconsistent and do not reflect use of the
guidelines

Ooi, Hossain, & Lipsitz
(2000)

Design: descriptive,
cohort

Sample: NHs (n = 40)

Variables of interest: orthostatic blood
pressure

Outcome measure(s): recurrent falls

A history of falls and orthostatic
hypotension suggested an increased risk of
recurrent falls

van Doorn,
Gruber-Baldini,
Zimmerman, Hebel,
Port, et al. (2003)

Design: prospective,
cohort

Sample: NHs (n = 59)

Variables of interest: dementia,
Outcome measure(s): falls, injuries

Residents with dementia had a greater
number of falls compared to residents
without dementia

Falls occurring to residents with dementia
were no more likely to result in injury
than falls to those without dementia

Barry, Brown, Esker,
Denning, Kruse, &
Binder (2002)

Design: descriptive,
cross-sectional

Sample: NHs (n = 12)

Variables of interest: facility
characteristics

Outcome measure(s): prevalence
assessment with acute change

Only 52% of residents identified as acutely ill
received some type of physical assessment

(continued)
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TABLE 8.2 (continued)

Author(s),
date of publication Methods Selected Findings

Infections

Boockvar, Gruber-
Baldini, Burton,
Zimmerman, May,
& Magaziner (2005)

Design: descriptive
Sample: NHs (n = 59)

Variables of interest: hospital transfer,
infection, resident and nursing home
characteristics

Outcome measure(s): outcomes of
infection that included pressure
ulcers and death

Residents with infections who received an
early hospital transfer had higher
mortality rates

Longo, Young, Mehr,
Lindbloom, &
Salerno (2004)

Design: qualitative
Sample: NHs (n = 4)

What is the process of illness
identification and initiating
management in episodes of acute
infection?

Four distinct stages to illness recognition:
sign and symptom recognition, illness
identification, physician notification, and
treatment

Barriers to timely care: failure of
communication, evening or weekend
illness and difficulty in contacting the
on-call physician, and communication of
inappropriate or inaccurate information

Trick, Weinstein,
DeMarais, Tomaska,
Nathan, et al.
(2004)

Design: quasi-
experimental

Sample: NH residents
(n = 156)

Intervention: glove use, isolation
precautions

Outcome measure(s): resident
acquisition of four resistant
organisms

Resident acquisition of antimicrobial-
resistant organisms was no different in the
glove use and isolation-precautions
sections

202



Medication Safety & Adverse Drug Events

Barker, Flynn, Pepper,
Bates, & Mikeal
(2002)

Design: prospective
cohort

Sample: hospitals
(n = 24) NHs
(n = 12)

Outcome measure(s): prevalence of
medication error

19% of total doses in error of which 43%
were wrong time, 30% were omitted, 17%
were wrong doses, and 4% were
unauthorized

7% were potential ADEs

Boockvar, Fishman,
Kyriacou, Monias,
Gavi, & Cortes
(2004)

Design: descriptive,
Sample: NH (n = 4)

Variables of interest: hospital to
nursing homes transfers

Outcome measure(s): Medication
changes, ADEs

ADEs attributable to medication changes
occurred during 20% of bi-directional
transfers

Briesacher, Limcango,
Simoni-Wastila,
Doshi, & Gurwitz
(2005)

Design: quasi-
experimental,
longitudinal

Sample: national sample
of NH residents
(n = 2,242)

Variables of interest: drug use review
Outcome measure(s): prevalence and

incidence of use of 38 potentially
inappropriate medications

Multivariate results detected no differences
in inappropriate drug usage between NHs
mandated to review and assisted living
facilities who were not mandated to
review

Gurwitz, Field, Avron,
McCormick, Jain,
Eckler, et al. (2000)

Design: descriptive,
cohort

Sample: NHs (n = 18)

Variables of interest: categories of
medications, drug related incidents,
symptoms related to potential ADEs,
medication process

Outcome measure(s): ADEs

546 ADEs and 188 potential ADEs
51% were judged to be preventable
Errors resulting from preventable ADEs

occurred most often with prescribing and
monitoring

(continued)
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TABLE 8.2 (continued)

Author(s),
date of publication Methods Selected Findings

Gurwitz, Field, Judge,
Rochon, Harrold,
Cadoret, et al.
(2005)

Design: cohort, case
control nested within
the prospective study

Sample: NH residents
(n = 1,247)

Variables of interest: categories of
medications, medication process

Outcome measure(s): ADEs, severity of
events

815 ADEs were found, of which 42% were
judged to be preventable

Errors associated with ADEs occurred most
often at the stage of prescribing and
monitoring

Residents taking medications in several drug
classes were most at risk

Perri, Menon,
Deshpande, Shinde,
Jiang, et al. (2005)

Design: cohort
Sample: NHs (n = 15)

Variables of interest: prevalence of
inappropriate medications by Beers’s
criteria

Outcome measure(s): ADEs,
hospitalization, ED visits, death

Total number of medications increases
likelihood of receiving an inappropriate
medication which, in turn, increased the
likelihood of an ADE

Diagnosis of dementia decreased the
likelihood of receiving an inappropriate
medication

Propoxyphene (Darvocet) was significantly
associated with the occurrence of an ADE

Vogelsmeier,
Scott-Cawiezell, &
Zellmer (in press)

Design: qualitative focus
groups and key
informant interviews

Sample: NHs (n = 5)

What are your current concerns related
to medication administration
processes in the NH?

Common themes included issues related to
communication, competing demands, and
the challenges of a paper based system

Concerns were often associated with the
timeliness and accuracy of the current
medication administration process
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2004). Seventeen resident characteristics were tested and validated in two stud-
ies that considered almost 28,000 residents and pressure ulcer development. Key
characteristics included dependence in mobility and transferring, diabetes mel-
litus, peripheral vascular disease, urinary incontinence, lower body mass index,
and end-stage disease (Berlowitz, Brandies, Anderson et al.; Berlowitz, Brandies,
Morris et al.). Race was explored as another risk factor, and it was noted that
black residents have a higher incidence of pressure ulcers than white residents
(Baumgarten, Margolis, van Doorn, Gruber-Baldini, Hebel, Zimmerman, et al.,
2004). In addition, Horn and colleagues (2004) found higher severity of illness,
history of a recent pressure ulcer, weight loss, oral eating problems, and the use of
catheters or positioning devices were also associated with an increased prevalence
of pressure ulcers. Factors associated with a decreased prevalence of pressure ulcers
were nutritional interventions and use of antidepressants and disposable briefs.

Both the Braden Scale (a widely used resident skin risk assessment tool) and
the minimum data set (MDS) standardized pressure ulcer assessment were further
explored as risk assessment tools. One study compared the Braden Scale’s predic-
tive validity to the MDS (Vap & Dunaye, 2000), and another studied the predic-
tive ability of the Braden Scale among both white and black residents (Bergstorm
& Braden, 2002). The Braden Scale’s predictive ability was brought into ques-
tion with the MDS, predicting 62 of 66 residents who developed pressure ulcers,
while the Braden Scale only predicted 46 of the 66 residents. A later study found
no differences in the Braden Scale’s predictive abilities between black and white
residents and indicated that a score of 18 can be used to identify risk in both races
(Bergstorm & Braden). Further exploration of the MDS pressure ulcer assessment
found that the standardized assessment (nine related QIs) provided explicit scor-
ing that was useful for both the external survey process and internal quality im-
provement efforts (Bates-Jensen, Cadogan, Jorge, & Schnelle, 2003).

The pressure ulcer guidelines supported by AHRQ have been available for
more than a decade, and they consider assessment a critical component of the
pressure ulcer prevention and treatment. Bates-Jensen, Cadogan, Jorge, et al.
(2003) found that only after pressure ulcers were detected did adherence to the
protocol and documentation improve. Similar findings were noted by Wipke-
Tevis, Williams, Rantz, Popejoy, Madsen, Petroski, et al. (2004) who found that
pressure ulcer risk assessment tools were under-used and that evidence-based
guidelines were rarely implemented.

Several studies tested different aspects of pressure ulcer care. Interven-
tions with no differences between groups included exercise and incontinence
care (Bates-Jensen, Alessi, Al-Samarrai, & Schnelle, 2003), alternative sitting
devices (Geyer, Brienza, Karg, Trefler, & Kelsey, 2001), and various dressing sup-
plies (Graumlich, Blough, McLaughlin, Milbrandt, Claderon, Agha, et al., 2003;
Viamontes, Temple, Wytall, & Walker, 2003). There were decreases in the preva-
lence of pressure ulcers noted with the use of skin protectant and cleansing
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(Clever, Smith, Bowser, & Monroe, 2002; Hunter, Anderson, Hanson, Thomp-
son, Langemom & Klug, 2003) and air fluidized support surfaces (Ochs, Horn, van
Rijswijk, Pietsch, & Smout, 2005). In addition to exploring particular interven-
tions, Bates-Jensen, Cadogan, Osterweil, et al. (2003) looked at the differences
in practice between high and low performing NHs. There was no difference be-
tween high- and low-performing NHs for pressure ulcers on most care processes
and neither routinely repositioned residents every two hours despite documenta-
tion indicating that repositioning was done.

Falls and Restraints

The fall and restraint literature is limited for the past 5 years. The studies that
exist focused on prevalence, associated risk factors, and the interaction of restraint
usage and fall prevalence. Capezuti, Maislin, Strumpf, and Evans (2002) found
that the use of bilateral side rails had significantly increased over the 1-year study
and did not significantly reduce the likelihood of falls, recurrent falls, or serious
injury. This affirms that bilateral side rails do not promote a safer environment
for the resident. Dunn (2001) found that falls that occurred after the reduction
of restraints resulted in less injury.

Assessment of risk factors and identification of associated risk factors were
explored in four studies. Miceli, Strumpf, Reinhard, Zanna, and Fritz (2004) found
that, despite recommendations in the geriatric literature about post-fall assess-
ment, these assessments were inconsistent. Three other studies explored associ-
ated risk factors. Harrison, Booth, and Algase (2001) found a decline in cognition
was associated with more falls; yet residents with mild dementia had a lower num-
ber of falls than those who did not have dementia, suggesting that the relation-
ship between cognition and falling was not linear. Contrary to this, van Doorn,
Gruber-Baldini, Zimmerman, Hebel, Port, Baumgarten, et al. (2003) found that
residents with dementia had increased falls. Ooi, Hossain, and Lipsitz (2000)
found that orthostatic hypotension was not associated with subsequent falls. How-
ever, there was increased risk for recurrent falls among residents with a history
of previous falls who had orthostatic hypotension. Avidan, Fries, James, Szafara,
Wright, and Chervin (2005) found that insomnia predicted future falls, but the
use of hypnotics did not, and that untreated insomnia and those who remained
unresponsive to hypnotic-treated insomnia also had more falls.

Two studies exclusively focused on restraints. Castle looked at the differ-
ence in restraint usage and organization characteristics (2000) and NHs with
persistent deficiencies in restraint usage (2002). Both studies found that, despite
policy changes that should be driving the use of restraints to a minimum, usage
in some NHs was actually going up.
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Infections

The literature for the review on infections was limited, and no articles addressed
the prevalence of infections. The four studies considered a broad range of inter-
ventions related to residents with acute infections. The interventions ranged from
early hospital transfer, which was found to have a higher mortality rate for NH
residents (Boockvar, Gruber-Baldini, Burton, Zimmerman, May, & Magaziner,
2005), to glove or contact isolation use, which produced no differences in the ac-
quisition of resistant infections (Trick, Weinstein, DeMarais, Tomaska, Nathan,
McAllister, et al., 2004). Barry, Brown, Esker, Denning, Kruse, and Binder (2002)
addressed the issue of limited physical assessments related to acute changes in
residents with infection, finding only 52% of the residents were assessed. Longo,
Young, Mehr, Lindbloom, and Salerno (2004) determined that there were four
stages to illness recognition and action for NH staff: sign and symptom recogni-
tion, illness identification, physician notification, and treatment. They also found
that there were consistent barriers to treatment for residents with acute infection,
which included failure of communication with inappropriate and inaccurate in-
formation and evening or weekend illness and led to on-call physicians who did
not know the resident.

Medication Administration

Medication administration literature was the only body of NH literature to truly
address the concept of error and the related adverse drug events (ADEs). Barker,
Flynn, Pepper, Bates, and Mikeal (2002) identified the prevalence of medication
errors in 36 hospitals and NHs and found no differences in the setting-specific
error rates. Across the settings, 19% of the doses were given in error, with 43% of
the medication errors being wrong time errors. The study also found that 7% of
the errors were judged to be potential ADEs.

Two additional studies explored the prevalence of ADEs in the NH setting.
Gurwitz, Field, Judge, Rochon, Harrold, Cadoret, et al. (2005) found an ADE
rate of 9.8 per 100 resident months, and 42% of the ADEs were judged as pre-
ventable. In an earlier study by Gurwitz, Field, Avorn, McCormick, Jain, Eckler,
et al. (2000), the ADE rate was found to be 1.89 per 100 resident months, and 51%
of those ADEs were judged as preventable. In both studies, ADEs were associated
with ordering and monitoring of medications and the delivery of psychoactive
and anticoagulant medications. Boockvar, Fishman, Kyriacou, Monias, Gavi and
Cortes (2004) considered the effect of transfer between acute and long-term care
facilities and ADEs. Among the 72 bidirectional transfers, ADEs attributable to
medication changes occurred during 20% of the transfers.
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The standard of care has been established, and a regulation has been created
to perform monthly reviews of residents’ medications to assess for inappropriate
medications for the elderly (Beers, 1997). Briesacher, Limcango, Simoni-Wastila,
Doshi, and Gurwitz (2005) detected no differences in inappropriate drugs ordered
between NHs mandated to review and assisted living facilities, which were not
mandated to review, suggesting that despite policy changes, the use of inappro-
priate medications in the elderly continues. Perri, Menon, Deshpande, Shinde,
Jiang, Cooper, et al. (2005) found that 46.5% of residents reviewed had received
at least one inappropriate medication, resulting in 143 ADEs. The total number of
medications that residents received increased the likelihood that they would re-
ceive an inappropriate medication, while dementia decreased the likelihood that
they would receive an inappropriate medication. Only one study considered the
nursing staff members’ perspective on the provision of safe medication adminis-
tration. Vogelsmeier, Scott-Cawiezell, and Zellmer (in press) explored the barriers
to safe medication administration across the five nodes of the medication process.
Key findings included reports of ineffective communication between NH staff and
pharmacy as well as other system failures within the medication distribution and
bedside medication administration processes. In addition, the qualitative study
provided insight into how the RN viewed measures of a successful medication
pass (accuracy) when compared with that of the certified medication technician
(timeliness).

SUMMARY OF THE CLINICAL LITERATURE

The review of the clinical literature did not provide direction to many changes
in practice in terms of devices or procedures (Bates-Jensen, Alessi, et al., 2003;
Geyer et al., 2001; Graumlich et al., 2003; Viamontes et al., 2003). One theme,
critical to nursing practice, was consistent across the clinical topics: inconsistent
assessment at critical points in the residents’ care for prevention and timely treat-
ment of potentially dangerous conditions despite evidence to suggest there were
risk factors that should be closely monitored (Bates-Jensen, Cadogan, Jorge, et al.,
2003; Bates-Jensen, Cadogan, Osterweil, et al., 2003; Gurwitz et al., 2000, 2005;
Longo et al., 2004; Miceli et al., 2004; Wipke-Tevis et al., 2004).

It was clear that the risk factors associated with the development of pressure
ulcers were clearly explicated (Barker et al., 2002; Barry et al., 2002; Baumgarten
et al., 2004; Berlowitz, Brandies, Anderson, et al., 2001; Berlowitz, Brandies, Mor-
ris, et al., 2001; Horn et al., 2004). In addition, there was an effective assessment
mechanism using the MDS skin risk assessment items validated for its predictive
abilities (Bates-Jensen, Cadogan, Jorge, et al., 2003; Vap & Dunaye, 2000) and
another tool, the Braden Scale, that, although frequently used, was found to be
less consistent in its predictive abilities (Bergstorm & Braden, 2002). Although
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the risk factors associated with falls were not as clearly explicated (Avidan et al.,
2005; Harrison et al., 2001; Ooi et al., 2000; van Doorn et al., 2003), recom-
mendations indicated that both initial risk assessments for falling and post-fall
assessments are critical. The review of both infections and medication safety also
suggested that acute changes were going undetected, which lead to rapid deterio-
ration related to infections (Barry et al., 2002; Longo et al., 2004) or undetected
ADEs (Barker et al., 2002; Gurwitz et al., 2000, 2005).

GENERAL OBSERVATIONS ON THE STATE
OF NURSING HOME SAFETY

Synthesizing the organizational and clinical safety literature for the NH setting
has provided the opportunity to explore both organizational and clinical evidence
to guide the next steps for nurses and nursing leadership in the NH setting. Al-
though Longo and colleagues (2004) were focused on acute infections, their qual-
itative study provides insight into a great challenge for NHs in terms of illness or
risk recognition and action. Building on the findings of other studies, which sug-
gested assessment was inconsistent in this setting, they explored the barriers for
getting treatment for residents. These barriers were closely related to gaps noted
in the organizational review and included failed communication, inappropriate
and inaccurate information, and a lack of teamwork among providers.

Timely communication of resident status changes and ongoing monitoring
of residents for subtle changes is critical to abate deterioration and prevent unnec-
essary decline. Moseley and Jones (2003) did find an association with the propor-
tion of RNs to LPNs and assessment deficiencies, and Harrington and colleagues
(2000) did associate lower RN and NA staffing with increasing deficiencies. A
basic understanding of clinical roles and education preparation suggest that the
RN is critical to the assessment process. Recognizing that there is a serious lack
of assessment in the NH setting, nurse leaders must evaluate the most effective
and appropriate use of RNs and APNs in a fiscally constrained environment.

Providing safe care to residents in the NH requires a sound understanding
of current clinical evidence, well designed clinical systems, mindful staff mem-
bers, and an environment in which safety concerns can be discussed for ongoing
improvement to occur. According to the review of the literature, there are both
organizational and clinical lessons to be learned so that NHs can continue to de-
velop a culture of safety to provide the best possible care to the residents that they
serve. Open, accurate, and timely communication among staff members is essen-
tial for the communication of information about residents at risk. More effective
use of RN and APN time must be explored to ensure that timely and appropriate
assessment is occurring to detect risk factors and abate the consequences of acute
changes.
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Although the literature on staffing remains inconsistent, the value role of
the RN in this setting is clear in the many assessment issues noted and the lack
of adherence to recognized practice guidelines.

IMPLICATIONS OF THE STUDIES REVIEWED
FOR FUTURE RESEARCH

The implications for future research are three-fold. First, the role of the RN in
this setting must be more clearly explicated to ensure that residents are receiving
timely and appropriate assessment and safe care according to recognized stan-
dards. To explicate the role of the RN, better outcome measures must be de-
veloped that are nurse sensitive. A second clear agenda for NH research is the
explication of the role of leadership, particularly nursing leadership, to create
an environment where open and accurate communication can be accomplished
among all of the diverse NH roles so that opportunities to improve care can be
identified by all members of the team. Finally, a new frontier for the NH setting is
the use of technology and the need to harness the information that has set in the
NH system for years. Information mastery for staff and leadership is a necessary
aspect of the organization that must be developed to provide sound information
for strategic and focused change to occur.
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Chapter 9
Informatics for Patient
Safety: A Nursing Research
Perspective

Suzanne Bakken

ABSTRACT

In Crossing the Quality Chasm, the Institute of Medicine (IOM) Committee on
Quality of Health Care in America identified the critical role of information technol-
ogy in designing a health system that produces care that is “safe, effective, patient-
centered, timely, efficient, and equitable”(Committee on Quality of Health Care in
America, 2001, p. 164). A subsequent IOM report contends that improved infor-
mation systems are essential to a new health care delivery system that “both prevents
errors and learns from them when they occur” (Committee on Data Standards for
Patient Safety, 2004, p. 1). This review specifically highlights the role of informat-
ics processes and information technology in promoting patient safety and summarizes
relevant nursing research. First, the components of an informatics infrastructure for
patient safety are described within the context of the national framework for deliver-
ing consumer-centric and information-rich health care and using the National Health
Information Infrastructure (NHII) (Thompson & Brailer, 2004). Second, relevant
nursing research is summarized; this includes research studies that contributed to the
development of selected infrastructure components as well as studies specifically fo-
cused on patient safety. Third, knowledge gaps and opportunities for nursing research
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are identified for each main topic. The health information technologies deployed as
part of the national framework must support nursing practice in a manner that en-
ables prevention of medical errors and promotion of patient safety and contributes
to the development of practice-based nursing knowledge as well as best practices for
patient safety. The seminal work that has been completed to date is necessary, but
not sufficient, to achieve this objective.

Keywords: patient safety, nursing, informatics

In Crossing the Quality Chasm, the Institute of Medicine (IOM) Committee on
Quality of Health Care in America identified the critical role of information tech-
nology (IT) in designing a health system that produces care that is “safe, effec-
tive, patient-centered, timely, efficient, and equitable”(Committee on Quality of
Health Care in America, 2001, p. 164). A subsequent IOM report contends that
improved information systems are essential to a new health care delivery system
that “both prevents errors and learns from them when they occur” (Committee
on Data Standards for Patient Safety, 2004, p. 1). This review specifically high-
lights the role of informatics processes and information technology in promoting
patient safety and summarizes relevant nursing research. First, the components of
an informatics infrastructure for patient safety are described within the context
of the national framework for delivering consumer-centric and information-rich
health care and using the National Health Information Infrastructure (NHII)
(Thompson & Brailer, 2004). Second, relevant nursing research is summarized;
this includes research studies that contributed to the development of selected in-
frastructure components as well as studies specifically focused on patient safety.
Third, knowledge gaps and opportunities for nursing research are identified for
each main topic.

Definitions for patient safety concepts vary. For the purpose of this review,
the following patient safety-related definitions from the Committee on Data Stan-
dards for Patient Safety (2004) apply:

� An error may be an act of commission or an act of omission.
� An adverse event results in unintended harm to the patient by an act of

commission or omission rather than by the underlying disease or condi-
tion of the patient.

� A near miss is an act of commission or omission that could have harmed
the patient, but did not cause harm as a result of chance, prevention, or
mitigation.

The research studies in this review were retrieved through a variety of
methods. First, a series of Medline searches was conducted using the keywords
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patient safety, decision support, computer-based provider order entry, shared de-
cision making, self-care, self-management, personal health record, and patient
portal combined with nurse or nursing and with computer or informatics. Sec-
ond, the Agency for Healthcare Research and Quality (AHRQ) Patient Safety
Resource Web site (www.psnet.ahrq.gov/) was searched for research articles per-
taining to informatics and patient safety and to nursing and patient safety. Third,
the Proceedings of the 2005 American Medical Informatics Association were man-
ually searched. Fourth, the author’s familiarity with NHII allowed identifica-
tion of research studies relevant to various infrastructure components. Fifth,
programs of nursing informatics research were reviewed for their relevance to
patient safety. Because of the breadth of the perspective and the associated search
strategies, the review includes patient safety–relevant studies not explicitly iden-
tified by their authors as informatics research, and papers from the nursing in-
formatics literature not explicitly identified by their authors as patient safety
research.

INFORMATICS INFRASTRUCTURE FOR
PATIENT SAFETY

In 2004, Tommy Thompson, Secretary of Health and Human Resources, and
David Brailer, National Coordinator for Health Information Technology, released
a strategic action framework for delivering consumer-centric and information-
rich health care. The framework has four goals, all relevant to patient safety: (1)
inform clinical practice, (2) interconnect clinicians, (3) personalize care, and (4)
improve population health (Thompson & Brailer, 2004). Strategies for each goal,
along with patient safety examples, are summarized in Table 9.1.

NHII is central to the strategic action framework goals. It is enabled by
technology, but, more important, it incorporates values, practices, relation-
ships, laws, standards, systems, and applications that support all facets of three
inter-related dimensions of health: individual (personal) health, health care
(caregiver-oriented), and public (population) health (National Center for Vital
and Health Statistics, 1998). The NHII aims to provide ubiquitous health care
information and decision support. Components of an informatics infrastructure
that supports patient safety across NHII dimensions include the following: (1)
data acquisition methods and user interfaces, (2) standards that facilitate health
care data exchange among heterogeneous systems, (3) data repositories and clin-
ical event monitors, (4) data mining techniques, (5) digital sources of evidence
or knowledge, (6) communication technologies, and (7) informatics competen-
cies (Bakken, 2001; Committee on Data Standards for Patient Safety, 2004).
Illustrative patient safety examples of informatics infrastructure components are
shown in Table 9.2.

www.psnet.ahrq.gov/
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TABLE 9.1 Strategic Action Framework Goals and Strategies With Patient
Safety–Related Examples

Goals and strategies Patient safety examples

Inform clinical practice
� Incentivize electronic health

record (EHR) adoption
� Reduce risk of EHR investment
� Promote EHR diffusion in rural

and underserved areas

� EHRs
� Computer-based provider order

entry (CPOE)
� Automated falls risk alert
� Context-specific information

retrieval
� Data mining for adverse event

detection
Interconnect clinicians through creation

of interoperable systems
� Foster regional collaboration
� Develop a national health

information network
� Coordinate federal health

information systems

� Data standards that support data
sharing across organizations (e.g.,
Health Level 7 messaging, Clinical
Document Architecture, and
decision support standards;
Continuity of Care Record
standard)

� Patient safety event taxonomy to
support voluntary and mandatory
reporting

Personalize care through consumer-
centric information to enable
personalization of care, individual’s
management of health and illness, and
assistance in personal health decisions
� Encourage use of personal health

records
� Enhance informed consumer

choice
� Promote telehealth systems

� Personal health records that
contain data elements such as
medication lists, allergies, major
diagnoses, laboratory results

� Self-management tools
� Consumer decision aids
� Telemonitoring of vital signs and

laboratory values
Improve population health through uses

of aggregated data including quality
improvement, patient safety, clinical
trials and other types of research, and
public health
� Unify public health surveillance

architectures
� Streamline quality and health

status monitoring
� Accelerate research and

dissemination of evidence

� Regional patient safety data
warehouse

� Electronic dissemination of patient
safety-related evidence (e.g.,
Patient Safety Network
[www.psnet.ahrq.gov])

� Integration of geographical
information system (GIS) data
with clinical data

www.psnet.ahrq.gov
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TABLE 9.2 Components of National Health Information Infrastructure for Patient
Safety

Component Patient safety examples

Data acquisition methods
and user interfaces

Data entry (keyboard, mouse, voice, touch screen,
graffiti) or received from another computer system
(e.g., hemodynamic monitor to clinical information
system)

Data exchange standards Health Level 7 Reference Information Model; Patient
Safety Event Taxonomy

Data repositories and
clinical event monitors

Automated alerts generated through clinical event
monitor for abnormal laboratory value, drug–drug
interaction, high risk for pressure ulcer

Data mining techniques Machine learning algorithm or natural language
processing for potential adverse event detection

Digital sources of evidence
or knowledge

Practice guidelines, Micromedex, Cochrane
Systematic Reviews

Communication
technologies

Internet, mobile technologies (e.g., cellular telephone,
personal digital assistant)

Informatics competencies Use decision support systems, expert systems, and aids
for clinical decision making or differential diagnosis;
Identify, evaluate, and apply the most relevant
information

NURSING RESEARCH

The goals of the strategic action framework help to organize the relevant nursing
research. Following the review of research related to the four goals, research in
the area of nursing informatics competencies—a prerequisite for efficient and ef-
fective use of informatics-based patient safety tools across all four goals-is summa-
rized. Knowledge gaps and suggestions for future research are described following
each section.

Inform Clinical Practice

Key informatics-based patient safety tools include electronic health records, clini-
cal decision support systems such as computer-based provider order entry (CPOE)
systems, and bar code administration systems (Committee on Data Standards for
Patient Safety, 2004). Relevant nursing research in this area focuses on CPOE,
clinical decision support systems for prevention and management of patient falls
and pressure ulcers, and bar code administration systems for medications and
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blood products. These tools were identified by Ball, Weaver, and Abbott as
“enabling technologies to revitalize the role of nursing in an era of patient safety”
(2003, p. 29). In addition, the National Quality Forum (2003) identified CPOE
systems, strategies for pressure ulcer risk assessment, and medication unit-dose
systems as key patient safety practices for immediate implementation.

CPOE Systems

Although recently there have been several highly visible CPOE system failures
(Koppel, Metlay, Cohen, Abaluck, Localio, Kimmel, et al., 2005), many studies
document the positive effect of CPOE on aspects of patient safety, such as preven-
tion of adverse drug events (ADEs) (Bates, Leape, Cullen, Laird, Peterson, Teich,
et al., 1998; Bates, 1999; Galanter, Didomenico, & Polikaitis, 2005). Nursing re-
search related to CPOE has primarily focused on processes rather than outcomes.
For example, Snyder and Fields (2005) assessed organizational readiness for CPOE
system innovation in a sample predominantly comprising registered nurses from
22 critical care, intermediate, and medical-surgical units across three commu-
nity hospitals. The responses prior to CPOE implementation indicated moderate
to strong agreement regarding innovation readiness in all innovation categories.
Of note, in contrast to other health care organizations, respondents reported ex-
tensive experience with work-related IT innovation during the prior 12 months.
Reynolds, Peres, and Tatham (2005) evaluated a CPOE work-around, hypothe-
sized to affect patient safety, in which medication orders were written into the
comment fields of Nursing Communication Orders as free text, consequently by-
passing decision support such as drug–drug interaction. Their analysis revealed
that (1) less than 25% of Nursing Communication Orders related to medications
and (2) the high-volume users had a lower percentage (11%) of medication or-
ders than low-volume users. Moreover, the comment field was sometimes used as a
holding place for telephone orders until the official order was entered. This anal-
ysis provided the impetus for policy changes, educational efforts, and refinement
of order sets.

Prevention and Management of Patient Falls

A systematic review focused on interventions to reduce falls in the elderly in
the community or in institutional or hospital care identified the likely bene-
fit of risk factor screening and intervention in community and residential care
settings (Gillespie, Gillespie, Robertson, Lamb, Cumming, and Rowe, 2005). In
this volume, Currie summarizes various approaches to falls prevention and man-
agement. Although the potential effect of automated falls risk assessment on
fall rates has been noted, no randomized controlled trials (RCTs) were located
for this review that specifically examined the effect of clinical decision support
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systems for prevention or management of patient falls in any setting. Two re-
cent research reports described the development of computer-based approaches
for falls prevention. Liaw, Sulaiman, Pearce, Sims, Hill, Grain, et al. (2003) iden-
tified the methodological, information model, and terminology issues associated
with the Australian Falls Risk Assessment and Management System through it-
erative development and testing with clinicians and consumers. Currie, Mellino,
Cimino, and Bakken (2004) addressed similar issues of representation of falls-
related concepts within the context of introducing a fall and injury risk assess-
ment tool integrated into a Web-based clinical information system. Common
across these two studies was the identification of the need for standardized termi-
nologies and information models to support automated falls risk assessment and
management.

Pressure Ulcer Prevention and Management

Pressure ulcer prevention and management is a key patient safety concern for
nursing, and relevant guidelines exist. Zielstorff and colleagues (Zielstorff, Bar-
nett, Estey, Hamilton, Vickery, Welebob, et al., 1997; Zielstorff, Barnett, Fitzmau-
rice, Estey, Hamilton, Vickery, et al., 1996; Zielstorff, Estey, Vickery, Hamilton,
Fitzmaurice, & Barnett, 1997) developed a pressure ulcer prevention and man-
agement system to assist clinicians with patient-specific decision making. End
users were satisfied with the system; however, preliminary results in a volunteer
sample of 15 nurses showed no effect on pressure ulcer knowledge or clinical
decision making skills (Zielstorff, Estey et al.). Quaglini, Grandi, Baiardi, Maz-
zoleni, Fassino, Franchi, et al. (2000) evaluated a computer-based guideline for
pressure ulcer prevention after nurses used it for 40 patients. The nurses reported
satisfaction with the tool in terms of documentation improvement and increase
in knowledge. Clarke, Bradley, Whytock, Handfield, van der Wal, and Gundry
(2005) evaluated nurses’ perceptions regarding the implementation of the Wound
and Skin Intelligence System. Although the nurses found certain system aspects
(e.g., risk assessment tools, plans of care, and wound care grid) useful, the time
it took and the lack of competencies required to use the decision support sys-
tem were significant barriers. No studies were located that evaluated the effect of
decision support on pressure ulcer rates.

Bar Code Administration Systems

An AHRQ evidence report that critically analyzed patient safety practices
identified four areas in which bar coding shows promise for improving pa-
tient safety: patient identification, medication dispensing and administration,
specimen handling, and medical record keeping (University of California at
San Francisco [UCSF]–Stanford University Evidence-Based Practice Center,
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2001). Nurse researchers have evaluated two specific types of applications that
integrate bar coding: bar code medication administration (BCMA) and transfu-
sion administration. It is estimated that 5% of U.S. hospitals currently use BCMA
(Wright & Katz, 2005). A number of studies have documented the positive effect
of BCMA on medication administration errors in addition to nurse acceptance
of the technology. Coyle and Heinen (2005) reported a 23% decrease in medica-
tion administration errors during the first year of BCMA in a single Veterans Af-
fairs Medical Center and a 66% decrease after 5 years. Moreover, nurses accepted
the BCMA and contributed to its evolutionary design. Anderson and Wittwer
(2004) reported similar statistics of a 59% to 70% decrease in medication admin-
istration errors on a variety of nursing units and positive effect on nurse satisfac-
tion. However, although these studies consistently report a positive impression
of BCMA, others urge attention to the possible new paths to ADEs. For exam-
ple, in an ethnographic, cross-sectional study of medication passes before and after
BCMA implementation, Patterson, Cook, and Render (2002) identified five neg-
ative effects: (1) nurse confusion regarding automated removal of medications by
BCMA, (2) degraded nurse-physician coordination, (3) nurses dropping activi-
ties (e.g., replacing wrist band scanning with typing in patient identification) to
reduce workload during busy periods, (4) increased prioritization of timely med-
ication administration during goal conflicts, and (5) decreased ability to deviate
from routine sequences (e.g., tapering of medication doses). The authors high-
lighted the need to intervene through BCMA design, organizational policy, and
training initiatives so that these negative effects are eliminated and new paths to
ADEs can be prevented, and they have more recently proposed 15 best practices
(Patterson, Rogers, & Render, 2004).

Several reports have documented unacceptable rates of transfusion errors in
general, with ABO-incompatible transfusions ranging from 1 in 138,672 to 1 in
41,000 (Andreu, Morel, Forestier, Debeir, Rebibo, Janvier, et al., 2002; Linden,
Wagner, Voytovich, & Sheehan, 2000). Also of note is the significant proportion
of errors that are attributed to nurses. For example, in a study that used the med-
ical event reporting system for transfusion medicine (MERS-TM) at three hos-
pitals, high-severity events with potential for patient harm accounted for 5% of
4,670 events, with nursing-related events comprising 78% of high-severity events
(Callum, Merkley, Coovadia, Lima, & Kaplan, 2004). In a nurse-led study, Por-
cella and Walker (2005) estimated the relative risk of finding a misidentification
event in blood products administration before and after implementation of a tool
that captures data related to sample collection, sample arrival in the blood bank,
blood bank dispensing of blood product, and administration of blood product.
The system compares the scanned patient wristband bar codes to bar codes on
requisitions, samples, and products and indicates a match or error message. The
relative risk of finding a misidentification event in any stage of the process in-
creased 30-fold from the manual to the bar code process.
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Knowledge Gaps and Future Research

Besides the few studies related to bar code administration systems, nursing re-
search related to informatics use for patient safety toward the goal of informing
clinical practice has primarily focused on process evaluations rather than examin-
ing the effectiveness of various informatics applications on patient outcomes such
as ADEs, falls, and pressure ulcers. Although process evaluations are essential to
understand technology-enhanced nursing practice (Casper, Karsh, Or, Carayon,
Grenier, Sebern, et al., 2005), it is vital that the effect of such systems on nursing-
sensitive outcomes also be examined through well-controlled study designs.

Interconnect Clinicians Through Creation
of Interoperable Systems

Health care data exchange standards support the creation of interoperable systems
(i.e., systems that receive and understand data from other systems) and data reuse
for multiple purposes such as error and adverse event detection and prevention.
The IOM Committee on Data Standards for Patient Safety specifically recom-
mended the acceleration of development and adoption of standards in three key
areas: terminologies, data interchange formats (e.g., reference terminology mod-
els, Health Level 7 Reference Information Model), and knowledge representa-
tion (e.g., guideline representation language, Arden Syntax for decision support
rules). The primary foci of nursing research in this area have been the creation
of nursing terminologies and development and testing of data interchange for-
mats. There has been little nursing-specific work related to the development of
a generic guideline representation model for representing clinical guidelines in a
computer-executable format, an essential prerequisite for decision support tools.

Terminologies

Within the context of the Nursing Minimum Data Set (NMDS), decades of re-
search have resulted in a set of core nursing terminologies that represent the
practice of nursing, facilitate integration of nursing data into electronic health
records, and can be used for patient safety purposes (e.g., decision support for
prevention and detection of errors and adverse events) as well as aggregation
for quality management, evidence-based practice, and clinical nursing research
(Beyea, 2000; Johnson, Maas, & Moorhead, 2000; Martin, 2004; McCloskey
& Bulechek, 2000; North American Nursing Diagnosis Association Interna-
tional, 2005; Saba, 2004). In addition, nurse researchers have demonstrated
the utility of nonnursing terminologies for describing nursing practice (Bakken,
Cimino, Haskell, Kukafka, Matsumoto, Chan, et al., 2000; Griffith & Robinson,
1992, 1993; Henry, Holzemer, Reilly, & Campbell, 1994) and have led efforts to
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integrate nursing concepts into health care terminologies, with broad coverage
for the health care domain such as the Logical Observation Identifiers, Names,
and Codes (LOINC) database and Systematized Nomenclature of Medicine
(SNOMED) Clinical Terms (Bakken, Warren, Lundberg, Casey, Correia, Ko-
nicek, et al., 2002; Matney, Bakken, & Huff, 2003), which have been identified as
required health care terminologies for federal use in the United States. The aspe-
cts of nursing care summarized by each terminology are summarized in Table 9.3.

Although many authors have described the potential role of standardized
nursing terminologies in promoting patient safety, few studies have actually ex-
amined this issue. Recently, Keenan, and Yakel (2005) identified the role of
the Hands-on Automated Nursing Data System (HANDS) tool, which incorpo-
rates the NANDA Taxonomy, Nursing Interventions Classification, and Nursing
Outcomes Classification, in promoting safer nursing care. They found that the
increased visibility of nursing care facilitated by HANDS promoted greater un-
derstanding of care (collective mind) and improved continuity of care, key aspects
of patient safety.

Data Interchange Formats

Nurse researchers have conducted research in the areas of reference terminol-
ogy models (RTMs) and the Health Level 7 Reference Information Model. In
particular, investigators have conducted substantial research on transforming or-
ganized lists of nursing diagnoses and nursing interventions into formal struc-
tures such as RTMs (Choi, Jenkins, Cimino, White, & Bakken, 2005; Hardiker,
Bakken, Casey, & Hoy, 2002; Hardiker & Rector, 1998, 2001; Ozbolt, 2000a,
2000b, 2003a). Less work has been conducted in the area of goals and outcomes
(Bakken, Cimino et al., 2000; Bakken, Warren, Casey, Konicek, Lundberg, Pooke,
et al., 2002; Ozbolt, 2003b). RTMs facilitate mapping among the various nursing
terminologies and enable computer processing of terms for purposes such as deci-
sion support for error prevention. The culmination of this work was the develop-
ment of an international standard that specifies RTMs for nursing diagnoses and
nursing interventions (Bakken, Coenen, & Saba, 2004), and it has been tested
in several studies. Bakken, Cashen, Mendonca, O’Brien, & Zieniewicz (2000)
demonstrated the utility of the nursing intervention RTM to represent standard-
ized interventions from the Omaha System and Home Health Care Classifica-
tion. Moss, Coenen, and Mills (2003) confirmed the ubiquity of action and target
concepts (required in RTM model) in a sample of 21,065 documented pain in-
terventions. And other investigators provided evidence regarding the usefulness
of the RTM for representing nursing diagnoses (Bakken, Warren, Lundberg et al.,
2002; Hwang, Cimino, & Bakken, 2003) and its potential for natural language
processing (NLP) of nursing narratives (i.e., free text) (Bakken, Hyun, Friedman,
& Johnson, 2005).



TABLE 9.3 Standardized Terminologies With Utility for Nursing Care

Terminology Contents ANAb UMLSc HL7d SNOMEDe Availability

Nursing-specific
Clinical Care Classificationa Nursing diagnoses, interventions,

outcomes, goals
x x x x Public domain

Omaha System Problems, interventions, outcomes x x x x Public domain
North American Nursing

Diagnosis Association
Taxonomy

Nursing diagnoses x x x x License

Nursing Interventions
Classification

Nursing interventions x x x x License

Nursing Outcomes Classification Patient/Client outcomes x x x x License
Patient Care Data Set Patient problems, care goals, care orders x x x Only at Vanderbilt

University
Perioperative Nursing Data Set Nursing diagnoses, interventions, patient

outcomes
x x x x License

Others
Current Procedural Terminology

codes
Medical services x License

Logical Observation Identifiers,
Names, and Codes (LOINC)

Vital signs, obstetric measurements, clinical
assessment scales, research instruments

x x x Laboratory
LOINC only

Copyrighted, but
free for use

SNOMED Clinical Terms MD/RN diagnoses, health care
interventions, procedures, findings,
substances, organisms, events

x x x x 5-year federal
license

aFormerly, the Home Health Care Classification
bRecognized by the American Nurses Association
cIncluded in Unified Medical Language System
dRegistered with Health Level 7
eIncluded in SNOMED Clinical Terms
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In addition to the development and testing of RTMs, researchers have
examined the utility of the Health Level 7 Reference Information Model, a
standard that supports data exchange among heterogeneous information systems,
to support nursing. Danko, Kennedy, Haskell, Androwich, Button, Correia, et al.
(2003) documented the adequacy of the “Act” class in the Health Level 7 Ref-
erence Information Model for modeling breast cancer education interventions
through a use case analysis approach. Goossen, Ozbold, Coenen, Park, Mead,
Ehnfors, et al. (2004) focused their analysis on the Observation class of the
Health Level 7 Reference Information Model. They developed a provisional
domain model for the nursing process and conducted a small-scale evaluation,
concluding that it was possible to map patient information from the nursing
domain model to the Health Level 7 Reference Information Model. Both reports
suggest the need for further testing to ensure adequate support for data exchange
for the nursing domain.

Knowledge Representation

In terms of knowledge representation, although nurses are frequent users of clin-
ical practice guidelines and many nurse investigators are in the process of de-
veloping decision support systems (e.g., the N-CODES Project) (O’Neill, Dluhy,
Fortier, & Michel, 2004), there has been little nursing-specific work on guide-
line representation interchange formats. Roberts (2005) utilized a smoking ces-
sation guideline represented in the Guideline Interchange Format as part of a
study about clinical practice guideline–related knowledge representation models
and comprehension-generated inferences of nurse practitioners and physicians at
varying levels of expertise. This study identified similarities in content knowledge,
but the differences in knowledge structures between nurses and physicians suggest
the importance of nursing participation in translation of paper-based guidelines
to computer-interpretable formats.

Another aspect of knowledge representation for guidelines is the terminol-
ogy required to represent guideline concepts. Dykes, Currie, and Cimino (2003)
examined the extent to which Health Insurance Portability and Accountability
Act of 1996 (HIPAA)–mandated terminologies alone and in conjunction with
SNOMED CT and LOINC represented concepts from a congestive heart failure
evaluation and management guideline. SNOMED CT and LOINC represented
86.2% of the concepts, and overall 91.9% of the 260 unique concepts were rep-
resented by at least one terminology.

Knowledge Gaps and Future Research

The nursing research related to interconnecting clinicians through interoperable
systems demonstrates a significant body of research related to terminology de-
velopment and substantial efforts toward creation of computable representations
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of nursing diagnoses and interventions and testing of the Health Level 7 Ref-
erence Information Model. The current work related to representing goals and
outcomes suggests that continued research is needed from the perspective of de-
velopment of an RTM and testing of the Health Level 7 Reference Information
Model. There is little nursing research in the area of clinical guideline interchange
format. However, it is needed to ensure that computer-executable models support
nurses’ mental models and interpretations of clinical practice guidelines as well as
those of physicians, so that nurses can optimally use the guideline-based decision
support systems.

Personalize Care Through Consumer-Centric Information

A number of authors have identified the patient’s role in promoting safety and
preventing errors (Hibbard, Peters, Slovic, & Tusler, 2005; Vincent & Coulter,
2002; Weingart, Pagovich, Sands, Li, Aronson, Davis, et al., 2005). These in-
clude patient involvement in (1) helping to reach an accurate diagnosis; (2)
deciding on an appropriate treatment or management strategy; (3) choosing a
suitably experienced and safe provider; (4) ensuring that treatment is appropri-
ately administered, monitored, and adhered to; and (5) identifying side effects
or adverse events quickly and taking appropriate action (Vincent & Coulter).
However, in a convenience sample of 195 participants, Hibbard et al. found that
consumers may be reluctant to participate in some preventive actions even when
they perceive them to be effective. In particular, consumers were less likely to
take preventive action when it required questioning health professionals’ actions
or judgments (e.g., confirming right medication and dose or asking health care
workers whether they have washed their hands). The study showed that reading
about medical errors, education, self-efficacy, and perceived effectiveness were sig-
nificant predictors of likelihood of taking preventive actions in a path analysis.
Informatics tools have the potential to provide information and education and
to improve self-efficacy for prevention of medical errors. As shown in Table 9.4,
13 of AHRQ’s 20 tips (2000) to help patients prevent medical errors can be sup-
ported by one or more consumer-oriented informatics tools. These include tools
that support shared decision making, self-care, interactive education, and sup-
port; patient portals that integrate results review and secure communication with
providers; personal health records (PHRs); and electronic benchmarking reports.
In the following paragraphs, nursing research related to these tools is summarized.
This is followed by a discussion of health literacy as relevant to consumer-oriented
informatics tools and selected nursing research studies.

Shared Decision-Making Tools

Ruland (2004) described the relevance of patient preferences and shared deci-
sion making to patient safety including emphasis on intended outcomes from the



TABLE 9.4 Informatics Tools of Relevance to AHRQ Patient Tips to Help Prevent Medical Errors

Shared Interactive
decision Self- education Personal Bench-
making care & support Health health marking

Patient tip tools tools tools portals record tools

Become an active member of your health care team. • • • • • •
Make sure doctors know about everything you are taking, including

prescriptions, over-the-counter medicines, and dietary supplements
such as vitamins and herbs.

•

Make sure your doctor knows about any allergies and adverse reactions
you have had to medicines.

•

Ask for information about your medicines in terms you can understand
when your medicines are prescribed and when you receive them.

• • •

If you have any questions about the directions on your medicine labels,
ask.

• • •

Ask for written information about the side effects your medicine could
cause.

• • • • •

If you have a choice, choose a hospital at which many patients have the
procedure or surgery you need.

•

When you are being discharged from the hospital, ask your doctor to
explain the treatment plan you will use at home.

• • • •

Speak up if you have questions or concerns • • •
Make sure that all health professionals involved in your care have

important health information about you.
•

Know that more is not always better. • • • • •
If you have a test, don’t assume that no news is good news. • •
Learn about your condition and treatments by asking your doctor and

nurse and by using other reliable sources.
• • • • •

232
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perspective of the patient and lack of relevant data, misinterpretation of data,
and ineffective communication as major sources of error. She identified six types
of informatics tools to support shared decision making and risk communication
from the perspective of patient safety: (1) interactive education to improve risk
comprehension; (2) multiple, individualized formats for conveying risk; (3) indi-
vidualized risk calculations; (4) application of decision analysis methods to calcu-
late options with the highest expected value; (5) automated updates of evidence
to support shared decision making; and (6) utilization of different preference-
elicitation techniques and formats.

Several nurse investigators have developed paper-based shared decision-
making tools, including O’Connor’s Ottawa Decision Support Framework
(O’Connor, Fiset, DeGrasse, Graham, Evans, Stacy, et al., 1999; O’Connor,
Tugwell, Wells, Elmslie, Jollie, Hollingsworth, et al., 1998). Ruland and associates
(Ruland, 1999; Ruland, Kresevic, Brennan, & Lorensen, 1997; Ruland, Krese-
vic, & Lorensen, 1997; Ruland, White, Stevens, Fanciullo, & Khilani, 2003)
have developed and tested Creating Better Health Outcomes by Improving Com-
munication about Patients’ Expectations (CHOICE), a computer-based decision
support system for shared decision making, in a variety of patient populations.
Ruland (2002) evaluated the use of CHOICE in assisting nurse elicitation of
patients’ preferences for functional performance during the admission interview.
In the intervention group, preference information was added to patients’ charts
and used for subsequent care planning. Nursing care in the experimental group
as compared to the two control groups was more consistent with patient pref-
erences (F = 11.4; P < 0.001) and improved patients’ preference achievement
(F = 4.9; P < 0.05). Consistency between patients’ preferences and nurses’
care priorities was associated with higher-preference achievement (r = 0.49;
P < 0.001). In an evaluation of CHOICE for symptom management in cancer,
patients completed an assessment of symptoms and preferences prior to seeing
their provider in the clinic (Ruland et al., 2003). Patients in the experimen-
tal group and their clinicians received a printout for use during the clinical en-
counter. In a sample of 52 patients, the experimental group demonstrated greater
congruence between symptoms captured by CHOICE and symptoms addressed
in the visit than did patients in the control group. There were no differences be-
tween the groups on patient satisfaction.

Self-Care Tools

Many nursing interventions are aimed at improving patient self-care or self-
management. Several investigators have specifically focused on computer-based
approaches to self-management of medications, a key patient safety issue. Neaf-
sey, Strickler, Shellman, and Padula (2001) developed an interactive multimedia
computer software program to increase older adults’ knowledge about interactions
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between prescription and over-the-counter medications and alcohol and to in-
crease their self-efficacy to avoid such interactions. The program, which was
designed for the learning styles and psychomotor skills of older adults and imple-
mented on a touchscreen notebook computer, was pilot tested on 60 older adults.
Those in the experimental group had greater knowledge and self-efficacy scores
than the controls. Moreover, they reported their intent to make specific changes
in self-medication behaviors. Alegmagno, Niles, and Treiber (2004) also ad-
dressed medication use in the elderly population. Community-based seniors (n =
412) completed a computer-based screening for medication misuse and viewed
video clips related to their own potential misuse. The intervention also included a
medication reminder checklist and a 7-day pill-dispensing box. During a 2-month
follow-up period, one-third of the participants reported visiting their physician to
discuss medication misuse feedback.

Using a quasi-experimental, nonequivalent control group design, Yeh, Chen,
and Liu (2005) addressed another aspect of patient safety: self-care ability. They
examined the effect of a multimedia software program that included printed
instructions as compared to standard care in patients hospitalized for hip replace-
ment. Experimental subjects demonstrated higher self-efficacy, less assistance for
functional activities, and shorter length of stay.

Interactive Education and Support Tools

A series of studies by Gustafson and associates (Gustafson, Hawkins, Boberg,
McTavish, Owens, Wise, et al., 2002; Gustafson, Hawkins, Pingree, McTavish,
Arora, Mendenhall, et al., 2001; Shaw, McTavish, Hawkins, Gustafson, & Pin-
gree, 2000) has consistently documented the effect of the Comprehensive Health
Enhancement Support System (CHESS), one of the earliest computer-based sys-
tems for providing education, information, and support, on perceptions of quality
of life and emotional support. CHESS is typically used in home or community
settings and includes information, communication, journaling, and analysis (e.g.,
assessments, health tracking, treatment decisions, and action plan). Studies of
CHESS in underserved populations (black, low socioeconomic status) demon-
strated more use of information and analysis services rather than communication
services, as compared to white participants, who tended to use communication
services such as e-mail or bulletin boards most often.

In nursing, Brennan has conducted multiple RCTs of computer-based in-
formational, support, and decision support services aimed at improving self-care,
coping, and decision making in a variety of patient populations. An early field trial
focused on family caregivers of persons with Alzheimer’s disease found that even
though decision support was the least-used function in the resource and there were
no significant differences in decision-making skill, decision-making confidence
was significantly increased (Brennan, Moore, & Smyth, 1995). There were no
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significant differences in social isolation. In a study of persons living with AIDS,
Brennan and Ripich (1994) identified that communication services were used
more often than information and support services. HeartCare, an Internet-based
system for patient home recovery after coronary artery bypass graft surgery, pro-
vides health information and support that is tailored to patients’ individual needs
and stages of the recovery process (Brennan, Bjorndottir, Rogers, Jones, Moore, &
Visovsky, 2000; Brennan, Moore, Bjorndottir, Jones, Visovsky, & Rogers, 2001;
Brennan, Caldwell, Moore, Screenath, & Jones, 1998). The effect on clinical
outcomes is under evaluation in an RCT.

The Women to Women Project tested the effect of a computer-based peer
support and information intervention on chronically ill, rural women (Cudney,
Winters, Weinert, & Anderson, 2005; Hill, Schillo, & Weinert, 2004; Hill &
Weinert, 2004; Weinert, 2005; Weinert, Cudney, & Winters, 2005). Weinert
et al. reported significant differences between the intervention and control groups
in computer skills, computer comfort, and Internet knowledge. The authors sug-
gest that the women in the intervention group will have a sustained ability to
access Internet-based health information to assist with the management of their
chronic illness. Preliminary data analysis regarding the effect of the intervention
demonstrates that the intervention is helping to increase the women’s ability
to adapt to their chronic illnesses (Weinert) and to improve social support in
a vulnerable sample with low social support and high psychosocial distress (Hill
et al.).

Health Portals

Health portals are typically designed to meet the customized needs of a designated
group of people. Such portals may serve a single purpose, such as provision of infor-
mation from a variety of sources, or they may deliver a variety of patient-oriented
services. For example, MedLinePlus (http://medlineplus.gov/) provides a single-
service, consumer-oriented health information and education in both English and
Spanish. In contrast, portals such as My Chart at the Cleveland Clinic (Harris,
2005), the Veteran’s Affairs’ My Healthevet (www.myhealth.va.gov/), and Palo
Alto Medical Foundation’s PAMFOnline (www.pamfonline.org) include services
such as viewing of medical information, test results, health reminders, and sched-
ules; appointment request; prescription renewal; and patient education. The latter
has significant overlap with PHRs (described in the next section).

Moody (2005) described the importance of e-health Web portals as a tool for
nurses to use to empower patients and caregivers, but no research studies were re-
trieved for this review that specifically addressed health portals from the perspec-
tive of nursing and patient safety. Health portals have the potential to contribute
to patient safety through education and empowerment of patients, timeliness of
communication, and prevention of errors of omission.

www.myhealth.va.gov/
www.pamfonline.org
http://medlineplus.gov/
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Personal Health Records

A PHR is

an electronic application through which individuals can access, manage, and share their
health information in a secure and confidential environment. It allows people to access and
coordinate their lifelong health information and make appropriate parts of it available to
those who need it (Working Group on Policies for Electronic Information Sharing
Between Doctors and Patients, 2004, p. 13).

Tang and Lansky (2005) point out that a PHR contains not only provider-
centric information such as that which patients can view through a health por-
tal, but also information entered by the patient such as symptoms, over-the-
counter medications, exercise and food diaries, and data from home monitoring
devices. PHRs currently primarily exist in three forms: (1) patient view
into an existing EHR through a patient portal (e.g., the Veteran’s Affairs’
My Healthevet [www.myhealth.va.gov/] and Palo Alto Medical Foundation’s
PAMFOnline [www.pamfonline.org]); (2) freestanding software application on
the Internet (e.g., ihealthrecord [www.ihealthrecord.org/]); and (3) freestand-
ing software application on a personal device (e.g., CapMed [www.capmed.
com]).

Although there has been nursing input for efforts aimed at defining PHR
components and functions, such as the 2004 NHII Summit, no studies were lo-
cated that specifically addressed nursing and the PHR.

Electronic Benchmarking Reports

The need for consumer-oriented reports that guide individuals and families in
the selection of health care services (e.g., Health Employers Data and Informa-
tion Set) or evaluation of services received against a specific benchmark (e.g.,
www.compareyourcare.org/) is widely acknowledged. Nursing research in this area
is limited and focuses on nursing indicators of quality in nursing homes. Harring-
ton and colleagues (Harrington, Collier, O’Meara, Kitchener, Simon, & Schnell,
2003; Harrington, O’Meara, Collier, & Schnelle, 2003; Harrington, O’Meara,
Kitchener, Simon, & Schnelle, 2003) led the design of a Web-based report card
for nursing facilities in California. The authors contend that existing nursing
home quality Web sites typically lacked data such as resident characteristics, staff
turnover rates, and financial indicators. The Web-based system that was imple-
mented included six key areas for information: facility characteristics and own-
ership; resident characteristics; staffing indicators (e.g., hours, turnover rates);
clinical quality indicators; deficiencies, complaints, and enforcement actions; and
financial indicators (e.g., direct care expenditures, wages, benefits).

www.myhealth.va.gov/
www.pamfonline.org
www.ihealthrecord.org/
www.capmed.com
www.capmed.com
www.compareyourcare.org/
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Health Literacy

A recent IOM report noted that 90 million Americans have difficulty understand-
ing and acting on health information (Committee on Health Literacy, 2004).
Studies document that inadequate health literacy is associated with increased
risk of hospitalization, patient report of worse health status, and inadequate un-
derstanding of condition and treatment (Ad Hoc Committee on Health Liter-
acy for the Council on Scientific Affairs, American Medical Association, 1999).
For example, Williams, Baker, Parker, and Nurss (1998) demonstrated signifi-
cant differences in patients’ knowledge of their chronic disease among diabetic
and hypertensive patients with inadequate, marginal, or adequate health liter-
acy. In addition, Davis, Williams, Marin, Parker, and Glass (2002) conducted an
extensive literature review on the topic of health literacy and cancer communi-
cation. Their analysis provides evidence that low literacy adversely affects stage
of diagnosis, impairs communication and discussion about risks and benefits of
treatment options, and limits understanding of informed consent. The findings of
these studies suggest that many adults possess inadequate health literacy, which
presents a barrier to understanding their conditions and managing their treatment
plans.

Several authors have identified health literacy as a barrier to using consumer-
oriented informatics tools across the lifespan (Chang, Bakken, Brown, Houston,
Kreps, Kukafka, et al., 2004; Gerber, Brodsky, Lawless, Smolin, Arozullah, Smith,
et al., 2005; Gray, Klein, Noyce, Sesselberg, & Cantrill, 2005). McCray (2005)
specifically points out that “the literacy demands of these personalized, targeted,
and tailored information interventions have not been seriously studied”(p. 157).
Somewhat conversely, the potential power of such tools, when developed with
consideration to readability issues as a strategy for information and education for
persons with varying levels of health literacy, has also been noted. For example,
computer-based methods for health education is one of four significant research
issues identified by the Ad Hoc Committee on Health Literacy for the Coun-
cil on Scientific Affairs, American Medical Association (Ad Hoc Committee on
Health Literacy for the Council on Scientific Affairs, American Medical Associ-
ation, 1999). In a white paper from the American Medical Informatics Associa-
tion, Chang et al. (2004) proposed recommendations related to informatics use
in underserved populations and specified the need to develop content and for-
mats for health information for varying literacy levels. Of national significance,
Thompson and Brailer’s (2004) strategic action framework notes the importance
of adapting personalized care information for reading levels, as well as for other
aspects, such as cultural traditions.

Only a small number of researchers have investigated the effect of computer-
based low literacy interventions on patient outcomes. For example, Gerber and
colleagues (2005) evaluated a clinic-based multimedia intervention for diabetes
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education targeted to individuals with low health-literacy levels. There were no
significant differences between the intervention and control group in hemoglobin
A1c, body mass index, blood pressure, knowledge, self-efficacy, or self-reported
medical care. There was an increase in perceived susceptibility to diabetes com-
plications in the intervention group that was greatest among those with lower
health literacy. In addition, there was relatively less use of the multimedia inter-
vention among those with low literacy. Few nurse investigators have reported the
development of informatics-based tools specifically tailored or targeted to level
of literacy. Choi (2005) developed a suite of Web-based educational resources for
families of babies in the neonatal intensive care unit with Patent Ductus Arteriosus
to improve family understanding of their neonate’s condition and, ultimately, to
facilitate family-centered decision making. Literacy is measured using the Short
Test of Functional Health Literacy in Adults (S-TOFLA), and tailored informa-
tional and educational content is provided based on literacy score. Wydra (2001)
conducted an RCT to test a prototype interactive multimedia module to assist
adults receiving cancer treatment and with limited literacy and computer skills
to manage fatigue and improve self-care ability. As compared to usual care, those
in the experimental group significantly improved self-care ability.

Knowledge Gaps and Future Research

Additional nursing research is needed in regard to the use and effect of the various
informatics tools within the context of patient safety for shared decision making,
self-care, interactive education and support, health portals, PHRs, and electronic
benchmarking reports. Although extensive work on shared decision making ex-
ists, few nursing research studies explicitly use computer-based shared decision
making tools in the context of patient safety. Further research is required for the
development and evaluation of the six types of tools identified by Ruland.

Due to the essential role that informed patients and caregivers play in pre-
venting and detecting medical errors, self-care tools, interactive information and
support systems, and health information portals, particularly those tailored to in-
dividual needs, have the potential to empower consumers to play this role. Addi-
tional studies are needed in a variety of populations to determine how to best use
such electronic nursing intervention strategies to improve the quality and safety
of care.

Given the phenomena studied by nurse investigators, nursing research has
the potential to significantly contribute to the development and evaluation of 10
of the 64 proposed core functions of the PHR proposed by the Working Group
on Policies for Electronic Information Sharing Between Doctors and Patients
(2004): (1) manage list of other therapeutic modalities (e.g., counseling, occu-
pational therapy, alternative); (2) case management; (3) patient diaries; (4) easy
to use terminology; (5) standardized code sets and nomenclature; (6) patient
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education, self-care content, and consensus guidelines; (7) clinician-directed
links to patient education self-care content and consensus guidelines; (8) adher-
ence messaging for specific medications; (9) adherence messaging for specific con-
ditions; and (10) patient-specific instructions. All are relevant to patient safety. In
addition, studies are needed that evaluate the effect of PHRs on patient knowl-
edge, empowerment, decision making, adherence to therapeutic regimens and
health promotion guidelines, perceptions of engagement with health care clini-
cians, and clinical outcomes such as hemoglobin A1c and viral load.

Studies are also needed that evaluate the best approaches for presentation
of patient safety data to consumers and that examine the effect of patient safety–
related information on consumer decision making and satisfaction with services
received. Moreover, it is vital that report cards in other care settings incorporate
nursing-sensitive patient safety indicators such as those specified by the American
Nurses Association (ANA) for acute care (1995).

Resources that are well matched to the health literacy of consumers have
the potential to decrease misinformation and promote communication between
patients, their families, and providers—key aspects of preventing medical errors
and improving patient safety. Qualitative studies are needed to evaluate how the
information is understood and used. Moreover, quantitative studies are needed to
evaluate the influence of computer-based systems tailored to health literacy level
on patient safety indicators such as medication errors and patient falls.

Improve Population Health Through Uses
of Aggregated Data

This section focuses primarily on efforts that support the Thompson and Brailer
(2004) strategy to streamline quality and health status monitoring as one of three
strategies (Table 9.1) to improve population health through uses of aggregated
data. Strategies that support the unification of public health surveillance archi-
tectures and acceleration of research and dissemination of evidence are viewed as
outside the scope of this review. Beyond the requirements to interconnect clin-
icians, two aspects of the NHII are particularly important to enable the goal of
improving population health through uses of aggregated data: data repositories
and data mining techniques. Computational modeling techniques also have a
potential role for developing and testing hypotheses related to patient safety in-
terventions.

Patient Safety Databases

Data repositories include local clinical repositories that are typically optimized
for patient care and data warehouses that are optimized for data analysis for a
variety of purposes, including quality improvement and patient safety. The IOM
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TABLE 9.5 Examples of Patient Safety Databases

Database Organization Reporting

National Nosocomial Infections
Surveillance System

CDCa Voluntary

Dialysis Surveillance Network CDC Voluntary
Vaccine Adverse Event Report System CDC, FDAb Mandatory
Medicare Patient Safety Monitoring

System
CMSc Voluntary

Patient Safety Reporting System VHA/NASAd Voluntary
New York Patient Occurrence Reporting

and Tracking System
New York State Mandatory

Medical Event Reporting System for
Transfusion Medicine

Columbia University Voluntary

MedMARx USPe Voluntary
Sentinel Event JCAHOf Voluntary
National Database of Nursing Quality

Indicators
ANAg Voluntary

aCenters for Disease Control and Prevention
bFood and Drug Administration
cCenter for Medicare & Medicaid Services
dVeterans Health Administration/National Aeronautical and Space Agency
eUnited States Pharmacopeia
fJoint Commission on Accreditation of Healthcare Organizations
gAmerican Nurses Association

Committee on Data Standards for Patient Safety recommended the creation of
a common safety reporting format to populate regulatory and voluntary patient
safety databases at the regional and national level to support learning across orga-
nization. Such databases (Table 9.5) facilitate learning across organizations and
enable analysis of events that rarely occur in a single institution.

The ANA initiated the development of the National Database of Nursing
Quality Indicators (NDNQI), a database of nursing-sensitive quality indicators
collected at the unit level. Contributors to NDNQI include 767 hospitals in 50
states and the District of Columbia. The indicators include three areas of key rel-
evance to patient safety: pressure ulcers, falls with and without injury, and nurse
staffing (e.g., nursing hours per patient day, staff mix, and agency staff utilization).
A number of studies have demonstrated the utility of NDNQI for examining the
relationship between staffing variables and patient outcomes (Dunton, Gajew-
ski, Taunton, & Moore, 2004). And the California Nursing Outcomes Coali-
tion (CalNOC) database extends NDNQI (Aydin, Bolton, Donaldson, Brown,
Buffum, Elashoff, et al., 2004; Brown, Donaldson, Aydin, & Carlson, 2001).
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Donaldson, Brown, Aydin, Bolton, and Rutledge (2005) illustrated the use of
two nurse-related quality indicators from CalNOC—patient falls incidence and
hospital-acquired pressure ulcer prevalence—as benchmarks in operational qual-
ity dashboards.

Data Mining

Data mining techniques, also known as knowledge discovery in databases, encom-
pass traditional statistical approaches, artificial intelligence methods, and NLP.
Within the health care context, data mining typically focuses on reusing infor-
mation collected during the course of care for other purposes such as quality
assurance, clinical research, and patient safety. Researchers have demonstrated
the promise of automated adverse event detection using data mining techniques
(Bates, Evans, Murff, Stetson, Pizziferri, & Hripcsak, 2003a, 2003b; Murff, Forster,
Peterson, Fiskio, Heiman, & Bates, 2003; Murff, Patel, Hripcsak, & Bates, 2003).
For instance, Melton and Hripcsak (2005) applied NLP techniques to detect 45
New York Patient Occurrence Reporting and Tracking System event types in hos-
pital discharge summaries. The NLP adverse event detection system outperformed
traditional detection methods, with an average specificity of 0.9996 per event type
for detecting cases with events.

There has been little nursing research related to data mining for patient
safety purposes. One exception is Goodwin, who directs a program of research
utilizing a variety of data mining techniques (e.g., logistic regression, neural
networks, classification and regression trees, inductive algorithms, and fuzzy
logic) to predict preterm birth as part of a strategy for prevention of preterm
birth(Goodwin, VanDyne, Lin, & Talbert, 2003). Such risk identification strate-
gies are consistent with the IOM Committee on Data Standards for Patient Safety
recommendation that the federal government pursue a robust applied patient
safety agenda that includes identification of patients at risk for high-risk events.
Goodwin, Innacchione, and Hammond’s (2000) recent results using data min-
ing techniques show that seven demographic variables result in 0.72 area under
the receiver operating characteristic (ROC) curve and that the addition of more
than a thousand additional variables adds only 0.03 area under the curve. An-
other application of data mining for patient safety purposes in nursing is the work
of Abbott, Quirolgico, Manchand, Canfield, and Adya (1998), who examined
the potential of the Minimum Data Set (MDS), a resident assessment tool for
long-term care facilities, to predict admission to acute care from long-term care.

Computational Modeling

Only one series of related reports was retrieved that applied computational mod-
eling techniques to patient safety in the context of nursing care. Effken et al.
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(Effken, Brewer, Patil, Lamb, Verran, & Carley, 2003a, 2003b; Effken, Brewer,
Patil, Lamb, Verran, & Carley, 2004; Effken, Brewer, Patil, Lamb, Verran, & Car-
ley, 2005) used a computational modeling program, OrgAhead, to model patient
care units’ achievement of patient safety (regarding medication errors and falls)
and quality outcomes. Validation studies were conducted to verify the correspon-
dence between actual and virtual units. Hypotheses for innovations were gener-
ated and tested with the modeling program. For all but the highest-performing
unit, the investigators were able to generate practical strategies that improved
performance of the virtual units by 6% to 8% (Effken et al., 2003b).

Knowledge Gaps and Future Research

Nursing research has resulted in major progress toward the creation of databases
that contain nursing-sensitive quality indicators; however, there remains the need
for additional research to broaden the scope of the indicators across care settings
and levels of nursing practice (i.e., advanced practice nursing as well as basic nurs-
ing practice). Further investigation of the applicability and utility of data mining
and computational modeling techniques for nursing-relevant patient safety re-
search is also required.

Informatics Competencies

Although research related to informatics competencies in nursing has been con-
ducted for more than a decade, because of increasing emphasis on patient safety
and consideration of the role that technology can play in addressing the nursing
shortage, there is now heightened interest in ensuring that graduates of nursing
programs and practicing nurses have sufficient informatics competencies to meet
the demands of various health care practice settings (Carty & Rosenfeld, 1998;
Grobe, 1989; Peterson & Gerdin-Jelger, 1988; Staggers, Gassert, & Curran, 2001;
2002).

The most substantial work on informatics competency definitions for nurs-
ing has been led by Staggers et al. (2001, 2002), who published a set of informatics
competencies for nurses at four levels of practice: beginning nurse, experienced
nurse, informatics specialist, and informatics innovator. Investigators developed
and initially validated the competencies through literature review and expert con-
sensus. Building on this work and others, the ANA (American Nurses Associa-
tion, 2001) published the Scope and Standards of Nursing Informatics Practice. The
document not only delineates informatics nurse specialist practice, but also de-
scribes informatics competencies for beginning and experienced nurses.

Several researchers have examined informatics content and related compe-
tencies in nursing curricula. McNeil, Elfrink, and Pierce (2004) recently reported
the results of an online survey of deans/directors from 266 baccalaureate and
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higher nursing education programs in the United States to determine the ex-
tent of informatics content in the curriculum and faculty expertise. The most
frequently taught aspects of informatics content in the undergraduate curricu-
lum were how to access electronic resources, ethical use of information systems
and the computer-based patient record, and evidence-based practice. Data and
information system standards were the least visible content areas. Among the re-
spondents, only two programs rated their faculty as experts in teaching and using
information technology.

Desjardins, Cook, Jenkins, and Bakken (2005) described the effect of an in-
novative informatics for evidence-based practice (IEBP) curriculum that com-
bined didactic course work and personal digital assistant-based documentation of
clinical encounters on nursing informatics competencies in three student cohorts
at the Columbia University School of Nursing. A repeated-measures, nonequiv-
alent comparison group design was used to determine differences in self-rated in-
formatics competencies pre- and post-IEBP and between cohorts at graduation.
The types of computer skill competencies on which the students rated themselves
as competent on at admission were generic in nature and reflective of basic com-
puter literacy. Informatics competencies increased significantly from admission to
graduation in all areas for the class of 2002 and in almost all areas for the class
of 2003. None of the three cohorts achieved competence in the area of computer
skills: education despite curricular revisions. There were no differences among
the cohorts at graduation, suggesting that the various curricular innovations were
equally successful in promoting informatics competency.

Other researchers (Tanner, Pierce, & Pravikoff, 2004) have focused on infor-
mation literacy, a component of informatics competency based on a set of knowl-
edge and skills related to information retrieval that was proposed by the library
community in 1989 (American Library Association, 1989), updated in 1998 (Na-
tional Forum on Information Literacy, 1998), and closely tied to evidence-based
practice (Sackett, Richardson, Rosenberg, & Haynes, 1998). Information liter-
acy includes knowing when a need for information exists, identifying information
needed to address a given problem or issue, finding needed information and eval-
uating the information; organizing the information, and using the information
effectively to address the problem or issue at hand (American Library Associa-
tion, 1989).The findings of Tanner et al.’s (2004) national survey of nurses are
congruent with the American Library Association’s 1998 progress report (Na-
tional Forum on Information Literacy). The investigators found that although the
majority (64.5%) of nurses had information needs on a regular basis, more than
half of the respondents never searched electronic databases. Moreover, two-thirds
reported “never” to frequency of evaluating research reports, and 52% reported
“never” to frequency of using research in practice.

In a related study, Pravikoff, Tanner, and Pierce (2005) reported that the
nurses felt more confident asking colleagues or peers and searching the Internet
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and World Wide Web than using bibliographic databases such as PubMed or Cu-
mulative Index to Nursing and Allied Health Literature to find specific informa-
tion. Their findings suggest that nurses are inadequately trained in the use of tools
that would help them find evidence on which to base their practice.

Knowledge Gaps and Future Research

Literature suggests that although there is heightened awareness of the importance
of informatics competencies (Saranto & Hovenga, 2004), practicing nurses do not
possess the necessary informatics competencies to fully utilize informatics tools.
In addition, integration of informatics competencies into nursing curriculum is
limited. Lack of informatics competencies can result in suboptimal use of infor-
matics tools designed to enhance patient safety.

CONCLUSIONS

In a recent paper entitled Strategic Action in Health Information Technology: Why
the Obvious Has Taken So Long, Shortliffe (2005) notes that “Today the United
States is poised to achieve what has been sought and anticipated for at least three
decades”(p. 1222) and highlights recent governmental and nongovernmental ac-
tivities that support this proposition. The health information technologies de-
ployed as part of the strategic action framework must support nursing practice
in a manner that enables prevention of medical errors and promotion of patient
safety and contributes to the development of practice-based nursing knowledge as
well as best practices for patient safety. The seminal work that has been completed
to date is necessary, but not sufficient, to achieve this objective. Recommenda-
tions for progressing toward this objective, in addition to those specified at the
end of each section, include the following:

� Nursing research focused on the use of informatics for patient safety needs
to move from formative or process evaluations to outcome evaluations

� Nursing informatics researchers should explicitly assess their research for
potential contributions to error prevention and promotion of patient
safety

� Nurse researchers should increase their participation and leadership in
interdisciplinary patient safety–oriented informatics research

� The phenomenon of near misses should be explicitly explored from the
perspective of nurses’ work and informatics support for prevention of near
misses

� Doctoral programs in nursing informatics should evaluate their curricula
from the perspective of patient safety and make revisions as necessary
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� Doctoral programs with an emphasis on patient safety should evaluate
their curricula from the perspective of informatics and make revisions as
necessary

� Nurse leaders should work in relevant policy arenas to ensure that the
policies that are developed in regard to health information technologies
are inclusive of nurses and advanced practice nurses (e.g., incentives for
EHR adoption must not be limited to physicians)

� Increased mechanisms for funding research at the intersection of patient
safety, nursing, and informatics should be developed
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Chapter 10
Organizational Climate
and Culture Factors

Sean P. Clarke

ABSTRACT

Nurses and others have expressed a great deal of interest in the potential for incorpo-
rating notions about organizational culture and climate in research and practice aim-
ing to improve health care safety. In this review, definitions and measures of these
terms are explored, the state of the research literature connecting culture and climate
with safety is reviewed, and directions for future research and leadership practice are
outlined.

Keywords: patient safety, nursing, organizational climate

The current era of patient safety research and practice that began with publica-
tion of the Institute of Medicine’s landmark report To Err Is Human is now en-
tering its seventh year. And although health professionals and leaders have long
been conscious of safety concerns, the intense attention paid to safety issues in
the recent past has been characterized by several new lines of thinking. One such
development has been focused public and professional concern regarding poor
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patient outcomes as indicators of problems in care. Another has been a recogni-
tion that there has been relatively limited use of information technologies at the
point of care. And yet another has been attention to enormous variation in the
uptake of basic evidence–based practices by health care providers and organiza-
tions. Arguably, however, the most important development has been a sustained
move toward thinking of safety problems in terms of systems issues. Root-cause
analysis has supplanted a tendency to automatically attribute bad outcomes to the
last pair of hands to touch the patient before an accident or error.

Clinicians and managers have long noted differences in the atmospheres or
environments of health care organizations and subunits within those organiza-
tions (nursing units, specialty areas, etc.). Although they are not always able to
articulate exactly what these differences are beyond general impressions (cold,
friendly, disorganized, tense), they insist that the distinctions are real and that
these factors influence both work lives and the process and outcomes of care. Con-
trasts can be especially striking across hospitals and other providers in the same
geographical area that serve the same types of patients or have the same basic
structural characteristics. Some of these variations appear to reflect the clienteles
the organization or its subunit serves and historical forces, particularly the condi-
tions under which it was founded, its most influential leaders over time, and how it
has responded (or failed to respond) to social, technological, and economic shifts.
In other situations, more immediate operating conditions and circumstances seem
to affect the atmosphere or environment, for example, budget cuts, high turnover
rates, or a lack of stable frontline or top-level leadership. In many ways, it is not
surprising that as the search for improvements in patient safety continues, talk
of environment and atmosphere (researched and defined in a more refined way)
have entered into safety discussions.

Safety has become a pressing concern for nurses and others in health care
because of the growing sophistication and technological intensity of patient care
services in health care organizations. Tolerance for potentially avoidable poor out-
comes in health care is also waning. Obviously, having as many factors in place in
health care settings that favor safe practice and good outcomes is crucial. A high-
reliability organization has consistently excellent outcomes in providing complex
services and generally has a strong safety record (usually manifested as a low rate of
accidents). Many believe that high-reliability organizations not only ensure that
the correct raw materials of personnel and equipment are in place, but also com-
mit to employee development and quality management strategies that make safety
the primary goal of the organization (Page, 2004). Certainly, many hope that
the notion of high-reliability organizations applies beyond industrial settings and
aeronautics to health care facilities (Gaba, Singer, Sinaiko, Brown, & Ciavarelli,
2003).

There has been considerable emphasis on the application of technology,
especially computerized provider order entry, dispensing technologies, and bar
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coding technology as a means of improving patient safety. Others have pressed
for reforms in product labeling. Still others have emphasized the need for policies
and procedures designed to ensure better flow of communication or decrease the
odds that patients will be exposed to risky conditions. Attention to specific safety
problems and ensuring near-universal application of best practices are certainly
valid approaches. However, the number of technological and procedural solutions
that are affordable and can be feasibly implemented across a range of institutions
is limited, and it is also highly improbable that there will ever be sufficient time
or resources to eliminate every potential safety hazard.

Many hope that some overarching organizational properties exist that sup-
port innovations, favor adoption of best practices, and decrease the need for se-
nior management to be involved in micro-level practice decisions. Thus, leader-
ship approaches that address systemic problems organizationwide will clearly be
needed as well—a bundle of factors can be thought of either as ingredients, or the
products, of positive organizational culture and climate.

The purpose of this review is not to duplicate published reviews of instru-
ments (e.g., Ashkanasy, Broadfoot, & Falkus, 2000; Gershon, Stone, Bakken, &
Larsen, 2004; Scott, Mannion, Davies, & Marshall, 2003; Tregunno, 2005) used
in climate and culture research in health care or earlier overviews of the litera-
ture (e.g., Hickam, Severance, Feldstein, Ray, Gorman, Schuldheis et al., 2003;
Page, 2004; Scott, Mannion, Marshall, & Davies, 2003; Tregunno). Rather, it is
to provide an overview of points of agreement and controversy in definitions and
measurement of climate and culture, outline the state of findings in the area, and
make suggestions for practice and future research.

DEFINITIONS

Organizational Culture

Definitions of organizational culture abound (Martin, 2002). Most characterize
it as the accumulation of invisible, often unspoken ideas, values, and approaches
that permeate organizational life. The term culture and the notion that it can be
studied systematically have roots in anthropology. Most have tried to characterize
the culture of a specific organization or subunit of that organization. However, it
is possible to think about the culture of a profession in general or of a profession
in a particular country (e.g., the culture of American nursing). When examining
organizations, particularly in an international context, it is also possible to con-
sider the culture of business or work in a sector of a society in terms of what is
valued and prioritized (Hofstede & Peterson, 2000).

The phrase “the way we do things around here” arises frequently when
organizational culture is mentioned. Culture typically begins with what an
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organization perceives as its purpose and priorities and what types of activities
are valued and which are less valued. Organizational culture is typically discussed
in terms of a deeply engrained set of ideas and experiences that serve as a frame
for actions and experiences in workplaces. It is possible to view culture as at least
partially reflecting the cumulation or totality of leadership decisions in organiza-
tions over time. Such decisions in a health care organization might relate to a fo-
cus on patient needs, quality monitoring, training, and employee involvement in
decision making. Those decisions directly and indirectly influence employee out-
comes, including satisfaction and perceptions of the work environment, as well
as organizational outcomes (such as quality of work, financial performance, and
reputation). The performance of health care organizations on all of these levels
can, over time, themselves influence culture.

Schein (1992) describes three levels or types of manifestations of culture:
artifacts (readily observed, often physical traces in physical layout and design),
espoused values (what insiders tell us are the strategies, goals, and policies of
an organization), and basic underlying assumptions (unspoken ideas at the heart
of the organization’s success). Not surprisingly, organizational culture is typically
considered to evolve over years. Few would say that it changes over weeks.

Many scholars conceptualize culture as a shared experience in organiza-
tions, and most quantitative researchers proceed with the assumption that it
is shared, and that each organization has a unique configuration of cultural
properties. However, each of these contentions is debatable and all have been
discussed extensively by organizational behavior scholars (Martin, 2002). In addi-
tion to enumerating and lucidly explaining differences across various definitions
and conceptualizations of organizational culture, Martin outlines three distinct
approaches to the study of culture in organizations: integration (highlighting
common experiences and perspectives across the organization), differentiation
(describing unity within subunits or subgroups of employees but also important
contrasts across these groups that may serve functional purposes), and fragmen-
tation (an approach that resembles differentiation but takes the stance that the
various different cultures are in fundamental conflict with each other). The inte-
gration approach has dominated much of the literature about culture in health
care organizations; however, its critics argue that researchers and leaders who
adopt it are often expressing a tacit preference for a degree of unity among workers
that may not be possible or desirable in modern organizations.

Climate

As at least one group of authors has commented, the notion of organizational
climate is an allusion to meteorology and enduring weather patterns (Scott,
Mannion, Davies, et al., 2003). Organizational climate refers to an atmosphere, a
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moveable set of perceptions related to working and practice conditions, many of
which are influenced by managers. It tends to be more grounded in the psycho-
logical experience of organizational life than culture.

Stone, Harrison, Geldman, Linzer, Peng, Roblin et al.’s (2005) integration
and secondary analysis of six major studies of organizational climate in differ-
ent health care settings identified two key domains of employee climate percep-
tions. The first was “core climate,” including opinions about leaders’ values and
strategies and structural characteristics of the organization (e.g., communication,
governance, and information technology use). The second was “process climate
domains,” encompassing perceptions about working conditions (e.g., aspects of
supervision, work design, group process, and commitment to quality).

Climate is often thought of as subject to change within months, if not weeks,
in the face of events and decisions in an organization. Some see climate factors
as the most obvious or immediate reflections or results of culture. However, the
exact distinction between culture and climate remains a matter of debate in the
organizational studies literature (Ashkanasy, Wilderom, & Peterson, 2000).

Related Terms

Work Environments and Human Resource Practices

Tregunno (2005), among other authors, has stated that inconsistent use of termi-
nology in results not only from difficulties in defining and distinguishing culture
and climate, but also from writers’ tendencies to use these two concepts and a
number of related or cognate terms, such as work environments and human resources
management (HRM), interchangeably. Confusion is exacerbated by the extensive
interconnections between these ideas. For example, HRM practices (e.g., hiring,
staff development, compensation, and participatory approaches) (Buchan, 2004)
can be a reflection of underlying organizational culture or climate and can cer-
tainly contribute to climate.

Environment and climate might appear to be synonymous, but environments
tend to encompass a broader range of factors. Work environment tends to refer to
the perceptions of workers (in this case, nurses) regarding elements of the organi-
zation that relate to activities on the job (Tregunno, 2005). Practice environment
refers more specifically to the presence of organizational elements emphasized as
key to high-quality nursing care by educators, as well as leaders in the profession
and advocacy groups (Estabrooks, Tourangeau, Humphrey, Hesketh, Giovannetti,
& Thomson, 2002). These attributes include bedside clinician involvement in de-
cision making related to clinical practice and organizational decisions affecting
their work, evidence of respect for the professional nurse throughout the orga-
nization, quality monitoring and improvement activities, and opportunities and
respect for continuing and higher education for nurses in the facility.
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Some health care organizations that demonstrate all of these environmen-
tal elements have been designated Magnet health care facilities (McClure &
Hinshaw, 2002). Research to identify objective outcomes in these organizations
is ongoing. Whether some, most, or all Magnet facilities have distinct, desirable
organizational climate or culture traits is not clear, conceptually or empirically, al-
though some writers see the Magnet organizations as embodying a specific type of
organizational culture (Miller & Brunell, 2004). Hickam and colleagues’ (2003)
review did not consider Magnet research to deal with cultural factors, but placed
it instead in a broader category of research on outcomes related to organizational
factors.

Safety Culture and Climate

Uniform use of terminology is further complicated by appearance of yet another
pair of terms: safety climate and safety culture. Clinicians, managers, and researchers
commonly use these terms in reference to the tendency of workers in a health care
organization to question each other, adopt an active versus passive attitude about
rooting out and resolving problems, and take a proactive (rather than fatalistic)
stance toward safety problems.

The definition of safety culture adopted by a workgroup commissioned by the
Agency for Healthcare Research and Quality (AHRQ) to develop the major tool
now being used in the United States was as follows: “[G]roup values, attitudes, per-
ceptions, competencies and behavior” influencing performance of organizations
with respect to safety. “Organizations with a positive safety culture are charac-
terized by . . . mutual trust . . . shared perceptions of the importance of safety, and
confidence in the efficacy of preventive measures.” (“Organizing for Safety,” as
cited by Sorra & Nieva, 2004, p. 1).

Safety climate has been described as the manifestations or indications of
safety culture in terms of perceptions and attitudes at a particular point in time
(Gaba et al., 2003). Specifically, receptiveness to and adoption of technolo-
gies; uptake of lower-tech best practices intended to enhance safety, including
sound communication and collaboration; and a nonpunitive and open approach
to reporting and analyzing errors and near misses are commonly included un-
der the umbrella of safety climate. But some definitions have been even more
specifically tied to a particular safety concern. DeJoy, Gershon, Murphy, and
Wilson (1996) and Gershon, Karkashian, Vlanov, Kummer, Kasting, and Green-
McKenzie (1999) have done extensive research on a triad of elements of climate
they believe are related to sharps safety, including perceptions of management
commitment to safety, job hindrances, and feedback and training on safety. A
later version of the tool includes cleanliness and orderliness, minimal conflict,
and availability of personal protective equipment and engineering controls (e.g.,
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safety-engineered equipment to prevent bloodborne pathogen exposures) (Ger-
shon, Karkashian, Grosch, Murphy, Escamilla-Cejudo, Flanagan et al., 2000).

Other related terms, even narrower in scope, have also appeared. These in-
clude error-reporting culture and error-reporting climate. Several authors have made
general statements that punitive cultures interfere with the reporting of errors
and corrective actions (Page, 2004), and many survey researchers (e.g. Connelly
& Powers, 2005) have found that perceptions of strong disincentives for report-
ing errors are among the most and severe climate problems in health care set-
tings. Because silence interferes with short- and long-term responses to errors
and safety-related events, many authors have urged managers to work toward a
culture of trust to optimize both reporting and, ultimately, safety (Firth-Cozens,
2004).

Measurement of Organizational Culture and Climate

Although quantitative research has been done in the broader field of culture, it
is safe to say that much culture research uses qualitative fieldwork techniques.
Organizational climate research has been more closely aligned with the positivist
(i.e., measurement-oriented and hypothesis-testing) approach in organizational
studies, and climate researchers tend to believe that key climate elements can
and should be measured using surveys. Attempts to reconcile the qualitative and
quantitative traditions in organizational culture research, particularly through the
use of survey instruments, has met with mixed reviews and represents a major area
of contention within the field (Martin, 2002).

Two groups of authors have recently enumerated available tools to measure
climate and culture, both narrowly and broadly conceptualized. Scott, Mannion,
Davies, et al. (2003) reviewed literature dealing with organizational culture pub-
lished up until June 2001 and identified nine distinct instruments from health
care studies, and four used in education and industry research believed to show
potential for health care research. They contrasted tools that attempted to cate-
gorize facilities into cultural types with those that evaluated how strongly one or
more cultural elements operate in organizations. The number of items in the tools
ranged from 13–135. Gershon and colleagues (2004), using somewhat broader
criteria (by including organizational climate tools) and slightly different search
approaches and screening criteria, arrived at 10 instruments. Overlap between
their list and that of Scott et al. was minimal. This could reflect the outcomes
and safety screen that Gershon’s group used, in contrast to the broader focus on
articles dealing with health care management adopted by Scott’s team.

Since the reviews reported by Scott, Mannion, Davies, et al. (2003) and
Gershon et al. (2004), the AHRQ commissioned and distributed a safety culture
survey tool through its Web site (www.ahrq.gov) that is intended for wide use in

www.ahrq.gov
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quality assurance and research efforts (Nieva & Sorra, 2003; Sorra & Nieva,
2004). The tool measures perceptions of workers in organizational subunits
regarding manager behaviors, continuous improvement, teamwork, communica-
tion, feedback, nonpunitive responses to error and, staffing. It examines organiza-
tionwide support for patient safety efforts as well as teamwork and communication
across subunits in the organization. It also measures several summary perceptions,
specifically, ratings of safety of care and of the frequency of and completeness of
error reporting. Pilot work provides good evidence for factor structure and reli-
ability and preliminary evidence of validity. Dissemination of the tool has been
extensive, and findings of various kinds should be forthcoming in the literature
shortly.

ISSUES IN RESEARCH ON CLIMATE,
CULTURE, AND SAFETY

Linking Climate and Culture With Outcomes

Individual clinicians’ judgments and actions affect patient outcomes most di-
rectly, but it is important not to forget the myriad environmental conditions that
affect the quality of practice of individual workers as well as the health care team
as a whole. If climate and culture do affect quality of care and patient outcomes,
it is surely principally through their indirect influences on the process of clinical
care.

Many of the same issues that confront researchers who attempt to connect
staffing levels in hospitals and other health care organizations with patient out-
comes (Clarke, 2003, 2005, in press; Clarke & Aiken, 2003) also challenge re-
searchers interested in connecting climate and culture with safety outcomes. The
key to nearly any correlational research, quantitative or qualitative, is a range of
observed values on both the independent (explanatory) variable and the depen-
dent (outcomes) measures across the study sample. This means that the sampling
strategy must result in a pool of hospitals, nursing units, or time periods for the
same hospitals or units where variation on culture or climate measures is seen. Ex-
amining a group of settings believed or known to have a limited range of climate or
cultural factors (uniformly positive organizational characteristics or particularly
negative ones) makes it doubtful that associations between climate and culture
or outcomes will be detected.

Staffing researchers can use changes in staffing levels (their independent
variable) over time within the same organizations or subunits thereof as the source
of variation in their studies. Even so, the reason for temporal variation in staffing
must be thought through, as do the possibilities that weekly, monthly, and sea-
sonal variations and changes over the course of years in treatment approaches and
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clienteles will affect types of patients seen by an organization or its subunit. Any
changes in patient characteristics or background variables that occur alongside
organizational changes will confound any associations with outcomes that might
be observed, even with sound risk-adjustment methods. However, the slow na-
ture of change in climate (and especially in culture) means that there are major
limitations in using natural shifts over time in organizations to conduct research.
The alternative, therefore, is to compare institutions or nursing units and their
outcomes against each other at a common point in time. This can be expensive
and labor-intensive, unless nurses or other workers can be surveyed across many
institutions in a cost-effective manner. For an early description of an approach
that generated institution-specific organizational data about facilities across en-
tire states and countries, see Aiken, Sochalski, and Lake (1997).

Collecting sound outcomes data is critical and often problematic. The rarer
the outcomes or the more subtle the differences in climate/culture or outcomes
that are of interest, the larger the number of institutions or units that must be
studied to stand a reasonable chance of identifying any associations that might
exist. High-quality information about nursing-sensitive patient safety outcomes
across large numbers of organizations has been difficult to obtain. However, var-
ious initiatives, such as the American Nurses Association National Database of
Nursing Quality Indicators (www.nursingquality.org), special statewide databases
(Aydin, Bolton, Donaldson, Brown, Buffum, Elashoff et al., 2004), as well as data
warehousing efforts in the U.S. military and Veterans Affairs systems and by the
Centers for Disease Control and Prevention through the National Healthcare
Safety Network, are also opening new possibilities for data linkages for research
in this area.

The selection of specific outcome variables represents yet another major
challenge. Ensuring that the dependent variables studied are not merely alter-
nate ways of observing the organizational properties in question is critical. For
example, questionnaires may reveal that employees believe that particular in-
stitutions value continuing education. Having a high proportion of individuals
involved in continuing education programs on safety issues in these institutions
would not be particularly meaningful (except for demonstrating convergent va-
lidity of measures). Searching for outcomes that are distinct from climate and
culture themselves are important to avoid study designs that lead to circular con-
clusions (for example, that workers in organizations with positive safety climates
perceive them to be safer [Hoff, Jameson, Hannan, & Flink, 2004]).

It is also vital to ensure in studies of culture and climate that the outcomes
selected are not principally influenced by factors outside the control of nurses
and their managers. Under such circumstances, any statistical associations of out-
comes with climate and culture can be nearly impossible to plausibly relate to
nurses and nursing care. Outcomes could show minimal sensitivity to the con-
ditions under which nurses practice when underlying illnesses or adverse social

www.nursingquality.org
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conditions in the patient populations treated are particularly severe, or the out-
come in question is almost completely determined on the interventions of a
health care discipline other than nursing. As a result, whether mortality or certain
complications are valid indicators of the quality of nursing care in an institution
and are truly “nursing sensitive” is still being debated.

Options for reliably measuring safety outcomes, whether safe processes in
health care, positive outcomes, or both, are decidedly limited (Clarke, in press).
Measuring health care errors is especially difficult. Incident reports, intended to
serve a quality-monitoring function in health care organizations, are not consis-
tently filled out by nurses and other clinicians. Multiple decision points, from
recognizing an error to judging it worthy of reporting to seeing the benefits of re-
porting against any risks or drawbacks to having the resources (particularly time)
to complete the report are all influenced by conditions in an organization (in-
cluding climate and culture) as well as personal characteristics and social psycho-
logical processes. Retrospective survey reports of errors and adverse events will be
affected by recall biases and a variety of other cognitive factors, some of which
may vary from respondent to respondent. Rates of reported errors are not nec-
essarily meaningless and may serve as general indicators of safety, but extreme
caution should be exercised before considering them to be reliable indicators of
the specific phenomena in question—actual medication errors, for example.

The types of outcomes data relating to safety that can be collected in a cost-
effective manner on a sufficient scale to allow outcomes research are limited.
Direct observation of patients and their care is expensive, intrusive, and raises
both methodological and ethical challenges. Although patient care records can
be useful in many types of research, wide variations in charting practices across
clinicians and organizations are common. In the case of safety research, unless
these variations in recording practices are of specific interest, they limit the use-
fulness of chart review (also an expensive data collection method) as a technique
in outcomes research on organizational factors. The major remaining approach,
therefore, is to use indirect or unobtrusive measures of accidents or errors gathered
from databases that hold other primary purposes. Hospital discharge abstracts, a
byproduct of the billing process, provide extensive (albeit imperfect) informa-
tion about reasons for admission, important demographic characteristics, clinical
services received, complications, and inpatient mortality. Creative uses could be
made of readings archived from monitoring equipment, as well as databases from
specific departments within organizations, such as pharmacy, laboratory, central
supply, and telecommunications.

Difficulties in drawing sound conclusions regarding causal sequencing from
cross-sectional research (i.e. recognizing that correlation is not equivalent to cau-
sation) are also a concern in health outcomes research on organizational fac-
tors. Climate and culture research is certainly no exception. Differential out-
comes across organizations may be the result of positive organizational conditions,
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outcomes may cause culture and climate shifts, or mechanisms may operate in
both directions. For instance, positive climate/culture could favor better out-
comes, but good outcomes may also improve morale and influence managers in
staying the course with respect to certain supervisory styles or resource allocation
decisions. In the specific context of safety work, interactions between patients and
staff and various events and accidents shape perceptions of institutions over time
(Scott, Mannion, Marshall et al., 2003). This results in unavoidable confounding
of outcomes with climate/culture measures. Researchers should explore options
for measuring objective indicators of safety in addition to survey reports. Future
research must adopt a mix of designs and measures to ensure that interpretation
of results is not always plagued by the limitations of correlational methods and
measures whose interpretation is ambiguous.

Study Design in Assessing Organizational
Change and Its Effects

Empirical research on whether culture and climate can be changed (and if so,
how) and what improvements in outcomes can be expected alongside movement
on these dimensions has been limited, despite the relevance of these issues to
practice on the front lines. Perhaps this is not surprising, given the challenges
researchers face in measuring aspects of climate and culture and studying the as-
sociations between the organizational properties and safety even at single points
in time.

There are many design and analysis challenges in organizational change re-
search. What types of score increases or decreases assessed by quantitative in-
struments constitute meaningful shifts in organizational conditions? If climate or
culture appear to shift over time, are the changes in question real (i.e., has there
been true movement in working conditions or values), or rather do they reflect
a change in employees’ perceptions (i.e., the organization is really not different,
but the employees’ satisfaction with it has changed or there is some sort of halo
effect)? Further, unless exactly the same employees are surveyed repeatedly, al-
ternate explanations for change over time include the possibility that such shifts
really result from different people being surveyed. In examining effects of changes
in climate/culture with less-than-optimal design controls (e.g., in single institu-
tions over time), there is always the possibility that other factors have changed
in institutions concurrently and are responsible for any differential outcomes that
might be identified.

Once interventions can be empirically shown to improve climate and cul-
ture, it will then presumably be possible to track whether these changes are ac-
tually related to superior clinical care and better outcomes. Martin (2002) notes
that true longitudinal research on organizational culture change is rare because
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of the enormous efforts involved and the high odds of disappointing results. She
further comments, however, that well-conducted research along such lines could
have a tremendous effect in helping managers and others choose the most effec-
tive strategies for achieving realistic organizational goals (in this case, optimal
safety outcomes).

SUMMARIZING THE LITERATURE

Safety-Related Culture and Climate Elements
in Healthcare Settings

The wide uptake of the AHRQ-sponsored Hospital Survey on Patient Safety Cul-
ture (Nieva & Sorra, 2003; Sorra & Nieva, 2004) is destined to lead to nationally
representative survey benchmarks and dramatically enhance the ability of hospi-
tals and other health care facilities (as well as researchers) to compare facilities to
each other. Awaiting this, there have been recent indications of the state of orga-
nizational climate and culture in U.S. health care. Careful stratified surveys of 15
hospitals in California carried out in 2001 revealed several patterns (Singer, Gaba,
Geppert, Sinaiko, Howard, & Park, 2003). Responses to 30 questions regarding
safety climate across their organizations, in their departments, in daily operations,
in communicating with other health care workers, as well as shame and fatigue
as barriers to good care were analyzed. Overall, 8% to 70% of workers surveyed
gave answers suggesting either clearly problematic or neutral (and therefore less
than ideal) conditions. Managers were considerably more positive about the state
of their institutions than nonmanagerial health care workers; clinicians in gen-
eral and nurses in particular were distinct from other groups of hospital workers
in voicing greater concerns regarding safety climate. Clear differences were seen
across the hospitals themselves, suggesting that safety climate varies across health
care workplaces.

Gaba and colleagues (2003) contrasted these results with those from simi-
lar surveys (with question wording tailored to their particular work scenarios) of
naval aviators. They found that response patterns suggestive of climate problems
were anywhere from nearly twice to nearly 12 times as common in hospitals as
in naval squadrons. Specifically, far more hospital workers than aviators disagreed
that senior leaders demonstrated a commitment to safety concerns, that atten-
tion to standard operating procedures was consistent, that quality management
was consistent and proactive, that resources were adequate, and that communi-
cation across the organization and about errors and problems was frequent and
candid. They concluded that problems may be engrained in the health care sec-
tor itself and that changing the safety climate in hospitals and other facilities may
require major investments over time.
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Culture and Climate Relations to Outcomes

Recent reviews of climate and culture literature have been consistent in their
conclusions. Tregunno’s (2005) review, concentrating particularly on studies in
nursing, found “striking” variability in measures of climate and culture used and
outcomes studied and noted that many researchers have failed to find evidence
of an effect of climate or culture on outcomes. Scott, Mannion, Marshall et al.
(2003) similarly concluded that although the findings of the literature as a whole
are suggestive of a role of culture in outcomes, neither the slim body of results
nor methodological quality of the studies used to generate them are supportive of
a simple relationship between culture and organizational performance in health
care.

The state of research on climate and culture as predictors of safety outcomes
mirrors that of the broader literature about organizational or organization-level
variables in health care safety. The review of research articles published from the
1980s through early 2002 by Hickam et al. (2003) examined evidence linking
safety outcomes with organizational factors (in addition to staffing, work design,
and environmental factors). They observed that organizational culture studies
predominated (13 of 19 papers cited examined it), but found little evidence con-
sistent with an effect of culture on safety-related patient outcomes, medical er-
rors, or their detection. They concluded that organizational culture appeared to
be tied (albeit inconclusively) to error reporting. Taking the body of evidence as
a whole, they concluded that research results inside and outside of health care
settings were encouraging and provided guidance for future research, but were in-
sufficient to draw conclusions about the effect of organizational factors. Hoff et al.
(2004) also reviewed research articles that linked organizational factors with med-
ical errors and safety. They found that this literature was published mostly in
management and quality assurance journals, rather than research-oriented pub-
lications dealing with clinical care. Other organizational elements studied in the
various papers included team factors and interventions, feedback on performance,
initiation of the use of practice guidelines, education, and various forms of tech-
nology. Medication errors were the major outcome studied. With few exceptions,
they found little clustering of the evidence in the same journals and few series of
articles written by the same lead authors. Only 9 of the 42 articles they identi-
fied after screening contained sufficient detail in methods and findings to support
claims of linkages between organization factors and safety. None of the three ar-
ticles identified as dealing with culture was deemed to meet this criterion.

One body of literature that ties climate with safety outcomes relevant to
nursing is rarely cited in reviews, perhaps because its operationalizations of cli-
mate fall outside the boundaries of literature searches. Nonetheless, considerable
evidence suggests that organizational climate is associated with percutaneous in-
juries with used sharps (needlesticks) and other forms of bloodborne pathogen
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exposures among health care workers and as well as behavioral risk factors for
these injuries and exposures. Compliance with universal precautions (UP) was
linked to the three climate elements (management support, hindrances, and
feedback/training) in nurses in 177 urban hospital nurses; actual injuries were
linked to hindrances alone (Grosch, Gershon, Murphy, & DeJoy, 1999). Connec-
tions between climate and compliance with UP were particularly strong among
225 correctional health workers (Gershon et al., 1999). Clarke and colleagues
(Clarke, Rockett, Sloane, & Aiken, 2002; Clarke, Sloane, & Aiken, 2002) sim-
ilarly reported that low perceptions of resource adequacy and managerial sup-
port aggregated to the unit and hospital level were associated with high risks for
needlesticks and near-miss incidents in two independent samples of hospitals and
hospital nurses.

Despite limited empirical data to support an association between climate
and cultural factors and safety, many believe that attention to climate and cul-
ture factors hold considerable promise for improving health care. And one of the
four major recommendations of the Institute of Medicine’s panel on transform-
ing work environments for nurses to promote safety (Page, 2004) was the creation
and maintenance of cultures of safety (others recommendations involved manage-
ment issues, the design of work processes, and staffing). However, the review of lit-
erature that accompanied the panel’s detailed recommendations on this point in-
cluded anecdotal evidence and scholarly analyses and commentaries, rather than
empirical evidence of either an association of culture and climate or of changes
in these parameters with safety outcomes.

CONCLUSIONS

As it evolves, literature about organizational climate and culture increasingly re-
sembles another body of research and scholarship familiar to many nurses—that
relating to social support. Both the connection of social support to health and
health-related behaviors and the association of organizational culture and climate
with institutional outcomes are intuitively appealing and are congruent with val-
ues in nursing. Despite limited empirical evidence for causal links, social support
and social integration have been assumed to be precursors of health outcomes.
Similarly, positive organizational climate and culture have been linked with safer
health care in the minds of many. However, the state of the science in both cases
is not always as strong as one might hope. There are major definitional inconsis-
tencies, loose use of terms, and large numbers of instruments that force readers
of either of these literatures to first consider how the concepts in question were
measured in each study. On the whole, the implications for clinical practice (in
the case of social support research) and for administrative/leadership practice (in
the case of culture and climate research) remain unclear.
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Opportunities still exist to improve the state of affairs in research linking
organizational culture and climate to safety. Given the limited success in link-
ing health organization performance (let alone safety) to organizational culture
to date, Scott, Mannion, Marshall et al. (2003) advocate methodological inno-
vation, closer attention to theoretical considerations, and multidisciplinary and
multimethod approaches. However, after careful reflection, some scholars have
concluded that the search for connections between culture, climate, and out-
comes could be an unattainable quest (Martin, 2002) and that other research
questions in these areas should be more vigorously investigated. Research will
undoubtedly continue to search for these connections, but will certainly be con-
strained by theoretical and methodological challenges.

Several caveats should be borne in mind by nurse managers seeking insights
from the culture and climate literatures, beyond recognizing that there is scant
empirical evidence connecting culture and climate to safety outcomes. Organi-
zational cultural change, especially because it is so complex and slow-moving,
may be a dubious goal for a managers or executives expected to show concrete
outcomes quickly, especially when they may not be in their roles long enough to
follow through on such initiatives. Also, Schein (2002) emphasizes that making
value judgments regarding cultures (bad versus good) may be unproductive, be-
cause all cultures at least partially reflect decisions and ways of being that have
influenced an organization’s survival over time. Finding leverage points from
various aspects of a culture to change practices in an institution or on a unit is
often a far more feasible approach than aggressive attempts at changing the cul-
ture itself, especially over the short term. Because resources in general (and re-
sources for change, in particular) are scarce in health care, deciding which safety
improvement strategies work best for organizations with different culture and cli-
mate characteristics deserves empirical examination. Such data are not yet avail-
able.

Culture and climate should not be used to avoid hard questions about leader
effectiveness by blaming poor safety on demotivated or recalcitrant employees.
Caution should also be exercised to ensure that climate and culture do not be-
come pat excuses for high levels of errors or adverse events, low compliance with
policies and procedures, or reluctance to adopt technologies. Culture and climate
should not be used to sidestep questions of basic resource adequacy in health care
settings, either. Scarce resources, an ongoing feature of life in nearly all health
care organizations, raise many practical issues that touch on organizational cul-
ture. Cook and Rasmussen (2005) outline an intriguing model of system dynam-
ics and patient care in which they liken situations of fully tapped health care
resources to the nuclear power plant concept of “going solid” (derived from the
image of a boiler completely full of liquid with nowhere for steam to go). They of-
fer an intriguing notion about where research on culture and safety might proceed
when they write that “shared, accurate and precise knowledge of the dynamics
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and location of the current operating point and boundary locations is a neces-
sary component of safety culture”(p. 133). Perhaps future studies of safety culture
should consider how resource allocation decisions are made, from the executive
suite to the bedside, and aim toward better definitions of the boundaries of safe
health care settings for patients and nurses.

In conclusion, pending further evidence, climate and culture are perhaps best
thought of by safety researchers and leaders in clinical settings as modifying and
moderating factors in influencing the safety of certain staffing and resource levels,
and as offering levers and constraints in implementing of change and innovation,
rather than as variables to be studied in isolation from other organizational and
safety issues. Whether in research arenas or in practice, clearly articulating defini-
tions and distinguishing empirical fact from intuition will undoubtedly increase
meaningful applications of climate and culture to the challenging and crucial
work of improving patient safety.
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Chapter 11
Methodologies Used in
Nursing Research Designed
to Improve Patient Safety

Elizabeth Merwin and Deirdre Thornlow

ABSTRACT

Nursing research studies of patient safety for 2002–2005 were reviewed to determine
methods used and methodological challenges within this field of research. Methods
used in traditional clinical research and in health services research were often com-
bined or adapted in innovative research designs to advance knowledge regarding nurs-
ing care and patient safety outcomes. This relatively new focus of complex research
posed methodological challenges in areas such as measurement and the availability and
analysis of data. The most frequent methods used included survey research, analysis
of secondary data, and observational studies. This review points to the need to in-
crease the incorporation of complex methodological training, including health services
research, the analysis of secondary data and complex survey design in our doctoral
programs, and to provide opportunities for researchers to gain further methodological
training. Increased use of multi-site and multi-level studies is also needed.

Keywords: patient safety, nursing, methods
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This review will identify the types and breadth of research methods used in patient
safety nursing research. Approaches range from qualitative and quantitative
methods to the incorporation of research methodologies from other disciplines.
The challenges of conducting patient safety research go beyond the typical
methodological concerns. Patient safety research faces the dual challenges of con-
ducting not only clinical research, but also health services research. Some studies
reviewed for this paper focused on health care systems, while others analyzed pro-
cesses of care to identify solutions for clinical patient safety issues. The complex
methodological challenges faced within health services research, that of conduct-
ing research in an ever-changing, multifaceted health care system, are made more
difficult by the realities posed by the recent emergence of patient safety as a specific
research focus. Most administrative data systems were not designed to incorporate
needed data elements and ready-to-use variables that would facilitate rapid and
targeted analysis for patient safety research.

Additionally, the abrupt focus on patient safety research has necessitated the
retraining of many in the research work force. The labor-intensive efforts needed
to develop new research methods, coupled with the time restraints required for re-
training, has made the initiation of this research focus more difficult. Realization
of this limitation, however, has promoted the creative development of research
teams from different disciplines and innovative thinking in approaches to patient
safety research. This review shows the variety of methods and the inventive ap-
proaches used to advance the field. It offers guidance for needed methodological
training within our doctoral, postdoctoral, and continuing education programs.
No area of nursing research offers greater opportunity to provide solutions for
these methodological challenges or greater opportunity to move the field forward
through the incorporation of advanced methodological approaches. The poten-
tial contribution of nursing research to improving the patient safety of our cit-
izens is evident in the innovative approaches that have been documented in
the literature. Providing further training and encouraging nurses to coordinate
and conduct interdisciplinary research to improve patient safety will amplify this
contribution.

BACKGROUND

Patient safety has achieved prominence in the context of today’s troubled health
care environment. The Institute of Medicine (IOM) series of reports about
patient safety stimulated public debate on medical errors and health care qual-
ity and spawned national and regional efforts to measure and address the issue.
The Agency for Health Care Research and Quality (AHRQ) was designated
by Congress to provide leadership in implementing the country’s research re-
sponse to the 1999 IOM report on medical errors (www.ahrq.gov/qual/pscongrpt/

www.ahrq.gov/qual/pscongrpt/psinisum.htm
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psinisum.htm). A patient safety research agenda has since been launched and
funded by AHRQ. Governments, foundations, health plans, purchasing coali-
tions, and provider systems all initiated programs and joint ventures to better
protect patients (Bullen, 2002). For example, beyond revising its accreditation
standards so that more than 50% now focus on patient safety, the Joint Com-
mission on Accreditation of Healthcare Organizations (JCAHO) (2003) also
mandated patient safety goals; each goal includes expert and evidence-based rec-
ommendations to help health care organizations reduce specific types of health
care errors. In the private sector, the Leapfrog Group, a conglomerate of private
business executives, pressures hospitals to adopt patient safety practices such as
physician order entry. In the hopes of eventually reducing health care costs, the
Leapfrog Group posts health care organization report cards on its Web site to in-
form consumers of hospitals’ attempts to improve efficiency and safety.

Not to be outdone, in 2001 AHRQ awarded $50 million in grants, con-
tracts, and other activities to reduce medical errors and improve patient safety.
This represented the single largest investment the federal government had made
to combat the estimated 44,000–98,000 medical error–related patient deaths na-
tionwide each year. In each of the succeeding fiscal years since the initial grant,
AHRQ continued to devote millions of dollars of its budget to patient safety re-
search, although since 2004, the majority of funds have been earmarked for infor-
mation technology implementation and research. AHRQ also established a Cen-
ter for Quality Improvement and Safety and, as a result, has become the leader
of patient safety education, dissemination of best practices, and development of
standards and measures (Leape & Berwick, 2005).

Typically, patient safety is conceptualized as the avoidance, prevention, and
amelioration of adverse outcomes or injuries stemming from the processes of
health care (Cooper, Gaba, Liang, Woods, & Blum, 2000). Investigators and
providers alike search for ways to improve the delivery and safety of patient care.
Many are intent on embedding patient safety practices into health care; however,
evidence for the incorporation of various safety practices—including incident re-
porting, root-cause analysis, and promoting a culture of safety—comes from do-
mains outside of medicine and possesses a weak evidentiary base in the health care
literature (Shojana, Duncan, McDonald & Wachter, 2001). When evidence does
exist, organizations have made attempts to translate such evidence into practice.
In 2002, the National Quality Foundation published a list of 30 evidence-based
practices deemed ready for implementation (Leape, Berwick, & Bates, 2002; Sho-
jania, Duncan, McDonald, & Wachter, 2002); JCAHO has since required at least
10 of these practices be implemented in its accredited hospitals. Recognizing that
no single action on its own can keep patients safe, the IOM is calling for “bun-
dles of changes” in leadership and management, work force, work processes, and
organizational culture (Institute of Medicine, 2004). Thus, when examining pa-
tient safety, it is essential to explore the extent to which differences in patient

www.ahrq.gov/qual/pscongrpt/psinisum.htm
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outcomes, including adverse events, are reflective of differences in organizational
processes.

The purpose of this review is to critique the methods used in patient safety
research related to nursing. This information is necessary to inform the needs for
methodological training for nursing research and to guide methods development
in this field of research.

METHODS

An electronic search of Medline and Cumulative Index to Nursing and Allied
Health Literature (CINAHL) for 2000–2005 using the key words patient safety,
nursing, and research, restricted to English, resulted in 323 articles. Articles were
selected for full review if they appeared to report a full research study and if
available to the authors through a health science library, over the Internet, or
through AHRQ’s Patient Safety Network. Articles that appeared to be concep-
tual, policy-oriented, highlighted case examples, or focused on improving prac-
tice or quality of care with only an indirect relationship to patient safety were
not selected for further review. Initially it was difficult to identify research ar-
ticles, and several searches were conducted with different combinations of key
words: patient safety, nursing, research, and statistical methods. Of the 323 arti-
cles identified, 55 were selected for further review. Articles were further limited
to 2002–2005, as there were only seven articles identified from 2000–2001 and in
general they were less focused on patient safety than on quality outcomes. Seven
were eliminated due to being too peripheral to the topic, two were duplicates,
and 10 were unavailable for review. Five were dissertation abstracts related to
patient safety that were not included in the review. The remaining 24 articles
were contributed to the review from the search of MEDLINE and CINAHL data
bases using key words patient safety, nursing, and research, with the stipulation
that articles be in English. Two additional articles were added based on the au-
thor’s prior knowledge of their relevance despite their absence from the literature
search.

Two supplemental searches were conducted to locate additional relevant re-
search studies. First, an electronic search of AHRQ’s four-volume report Advances
in Patient Safety: From Research to Implementation resulted in the identification of
100 documents containing the word nursing. These documents were reviewed to
identify research studies specific to nursing practice. In general, if the study was
predominately focused on nursing practice or on nursing personnel, the article
was selected for review. This process resulted in 11 additional articles included
in this review. Many articles were excluded from further review because nursing
was included to a lesser degree or discussed only within more general studies of
patient safety.
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FIGURE 11.1 Types of Patient Safety Nursing Research 2002–2005.

Next, the authors searched the AHRQ online PSNet Patient Safety Net-
work (www.psnet.ahrq.gov/), which includes a section about nursing-related arti-
cles and materials. This site was searched, and an additional five articles were
identified for inclusion in this review. The methods described above resulted
in a total of 42 research studies that were reviewed and that served as the ba-
sis to determine the methods used in patient safety nursing research. These ar-
ticles were categorized by the predominant method used within the study. As
Figure 11.1 shows, diverse methods were used in the patient safety research re-
viewed, with some of the studies incorporating multiple methods. The pie chart
shows the percentages of the different types of methods used in this body of
research. The most frequent methods used included survey research, analysis of
secondary data, and observational studies. Studies also focused on improving mea-
sures of patient safety, provider research that included quality improvement types
of initiatives, research studies that collected primary data, and studies that used
qualitative methods such as focus groups. Although many studies used multiple
methods, studies that used the most similar predominant method are discussed
within sections of this review on each of these method types. This facilitates
a presentation of the range of research topics and methods within each overall
heading.

MEASUREMENT

With the increased focus on patient safety research, many recognized the need to
establish new measures, choose appropriate measures, and standardize measures
in order to ease integration into the new field. For example, Hodge, Asch, Olson,
Kravitz, and Sauve (2002) used a modified Delphi approach with an expert panel

www.psnet.ahrq.gov/
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to identify nursing-sensitive outcomes. Specifically, the investigators focused on
outcomes relevant to patients, employers, and institutions that were perceived to
be affected by changes in staffing ratios. The findings of this study offered direction
to follow-up investigators in choosing nursing-relevant outcomes. However, fol-
lowing a comprehensive analysis of published literature from 1997–2004, Savitz,
Jones, and Bernard (2005) observed that a prior focus on quality indicators was
shifting toward patient safety. But the investigators noted the continued lack of
agreement on measures, standardization of measures, and data availability for cer-
tain measures.

The lack of consistency in the selection of instruments and the perceived
need to continue to develop instruments relevant to the topic is seen in the
measurement studies reviewed. This is also seen in the choices and modifica-
tion of instruments in the survey research reviewed. Stone, Harrison, Feldman,
Linzer, Peng, Roblin, et al. (2005) proposed an integrated model of organizational
climate to synthesize findings from AHRQ studies using different measures of
organizational climate and to move the field toward establishing a standardized
approach for this measure. Tailoring the measure of organizational climate to spe-
cific settings may be an important underlying issue to resolve in progressing toward
standardization of this and other patient safety measures. For example, although
Blegen, Pepper, and Rosse (2005) were aware of previously developed organiza-
tional and safety culture measures, this team used an instrument development
approach to design the Hospital Unit Safety Climate measure for use in studies of
acute care hospital inpatient units. Finalizing this tool required a literature review,
item development by the research team, expert panel evaluation to generate a pi-
lot tool, administration and evaluation of the pilot version including evaluation
for reliability of subscales, and the use of factor analysis to establish the structural
components of the tool.

Unveiled in 2001, AHRQ’s patient safety indicators (www.qualityindicators.
ahrq.gov/psi overview.htm) motivated Simpson (2005) to operationalize a po-
tential extension of the failure to rescue measure developed for use in gen-
eral hospital/surgical patients to the obstetrical patient. The author documented
the conceptual basis and application to the obstetrical patient and used prac-
tice guidelines to propose a data collection tool to facilitate the use of the new
measure. This thoughtful application is a practical example of merging expert
clinical knowledge with the adaptation of an existing measure for use with a dif-
ferent patient population. The same type of application could be helpful to guide
the adaptation of measures developed for one setting to the needs of clients in
another.

Throughout the literature reviewed for this review, issues regarding the
choice of measures, the limited availability of measures, and the quest for bet-
ter measures were common concerns. Although most of the investigators utilized
previously developed measures in their studies, some also evaluated the reliability

www.qualityindicators.ahrq.gov/psi_overview.htm
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and validity of measures. Such research is needed to build the evidence base for
those indicators that accurately measure patient safety.

QUALITATIVE APPROACHES

Focus Groups/Interviews

Several types of qualitative approaches have been used to advance patient safety
research, including data collection through individual interviews and the use of
focus groups. In one study, qualitative observations emerged from the implemen-
tation of a large quantitative study. Ebright, Urden, Patterson, and Chalko (2004)
developed a study within a human performance framework using a cognitive task
analysis technique to interview eight new registered nurses (RNs) regarding ad-
verse events or near misses. An interdisciplinary approach was apparent in the
design of the study, and themes were identified from the interviews. In another
study following the completion of a large study of adverse drug events within
a highly computerized health care system, Weir, Hoffman, Nebeker, & Hurdle
(2005) identified unexpected qualitative observations regarding problems with
the fit between the computerized system and processes of nursing care. And yet
another study targeted an improved understanding of issues related to the report-
ing of errors within hospitals. Physicians and nurses from a health care system
in one metropolitan area and its surrounding counties participated in nine fo-
cus groups. Investigators employed qualitative data approaches including content
analysis and identification of themes (Jeffe, Dunagan, Garbutt, Burroughs, Gal-
lagher, Hill, et al., 2004).

Ethnographic Studies/Observational Studies

Ethnography and human factors engineering have emerged as useful methodolo-
gies for patient safety research. Both approaches consider observation an im-
portant component. Ethnography has been used as a methodology in studies
of communication and decision-making. Lingard, Espin, Whyte, Regehr, Baker,
Reznick, et al. (2004) used ethnography to conduct observations of operating
room team members, including 31 nursing staff. Communication events were
identified and analyzed using data collected as field notes. Patterson, Cook, and
Render (2002) used ethnographic observation to study the introduction of a new
bar coding system for medication administration in three hospitals. A pre- and
post-implementation design was used to identify unintended side effects result-
ing from the new system. Data collection methods identified cases, and investi-
gators analyzed interruptions and other problems that surfaced when using the
system.
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Human factors engineering has been used to better understand technology
(Carayon, Wetterneck, Hundt, Ozkaynak, Ram, DeSilvey, et al., 2005) and the
process of work activities within medication administration (Harder, Bloomfield,
Sendelbach, Shepherd, Rush, Sinclair, et al., 2005). An informative description
of human factors engineering is available on the Food and Drug Administration
Web site (www.fda.gov/cdrh/humfac/doit.html). Carayon and investigators used
this method to study bar coding and intravascular (IV) pumps. Observational
data were analyzed to formulate flow carts, determine variations and failures, and
suggest solutions. Harder and colleagues used a human factors process analysis
to guide the revision of a procedure for heparin administration to reduce errors.
Following observations and interviews, a revised procedure was developed and
implemented.

To better understand clinical decision-making, Potter, Wolf, Boxerman,
Grayson, Sledge, Dunagan, et al. (2005) merged a human factors approach with
a qualitative approach, thus effectively combining observation with a cogni-
tive methodology. This study shows the value of uniting the expertise of a
human factors observational study with expertise regarding clinical decisions.
Ebright, Patterson, Chalks, and Render (2003) used both qualitative and quan-
titative methods to study the complex work of acute care RNs. Observations
were made of eight nurses within two facilities from which specific decision cases
(Sandelowski’s concept) were identified. Nurses were interviewed using a criti-
cal decision method, which focused on the patterns of the work and the cogni-
tive components of decision-making. Greengold et al. (2003) used observation
to evaluate medication administration within an intervention study. The use of a
medication nurse with responsibility only for administering medications for 15–
18 patients was compared to a medication system whereby nurses caring for six
patients were responsible for individual medication administration. Following di-
rect observation, medication and process errors were determined. Descriptive in-
formation as well as differences in rates were also determined. This study offers
an example of employing mixed methods in patient safety research.

QUANTITATIVE APPROACHES

Primary Data Collection

Several studies used primary collection methods to collect nurse- and patient-
specific data. The data were collected either through structured interviews or the
completion of specific data collection tools. Grayson, Boxerman, Potter, Wolf,
Dunagan, Sorock, et al. (2005) conducted a case cross-over study to determine
the odds for differences in conditions in the hospital working environment when
a medical error occurred compared to other time periods. Nurses were interviewed

www.fda.gov/cdrh/humfac/doit.html
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after reporting an error and were questioned regarding conditions during the 30
minutes prior to the error, the work shift of the error, and the prior work shift.
Structured interviews were also conducted by Evanoff, Potter, Wolf, Grayson,
Dunagan, and Boxerman (2005), in a study of provider communications and pri-
orities. The investigators selected patients randomly from one hospital and inter-
viewed the resident, an RN, and a patient technician to determine whether they
knew the name of the other providers caring for the patient and whether they
knew of priorities for the patient’s care. Descriptive data regarding agreements
and inter-rater reliabilities for priorities were reported.

Mark, Salyer, and Wan (2003) evaluated a causal model of the relationships
among unit context, professional practice, and nurse and patient outcomes us-
ing primary data collected from 64 hospitals, 124 units, 1,326 patients, and 1,682
RNs. Using structural equations modeling with the Mplus computer program, a
measurement model was developed to represent a multilevel confirmatory factor
analytic model. Hospital- and unit-level results were presented for several out-
comes, including patient falls. Although data on medication errors were collected,
this variable was not explained well by the model and was, therefore, excluded
from the final multilevel causal model. This study offers a methodological exam-
ple for conducting a multisite study using multilevel data and a complex statisti-
cal approach. Although primary data collection served as the source of data, this
approach offers potential for conducting other multisite, multilevel data studies
using secondary data.

Interventions/Practice Research

Examples of system and patient interventions exist within the literature, but of-
ten the interventions were practice-based changes initiated in pre-existing clin-
ical settings for the purpose of improving patient safety. This is in contrast with
clinical interventions that are typically developed with classical approaches to
clinical research. Nevertheless, two research examples evaluating changes made
to improve the safety of direct patient care were identified in this review. Ol-
son, Cheek, and Morgenlander (2004) conducted a quality improvement project
in a neurocritical care unit to determine whether the implementation of the
Bispectral Index monitoring tool would influence the level of sedation medica-
tion administered by nurses. A student t-test was used to calculate means, stan-
dard deviations, and confidence intervals and to test for differences. Ho and
French (2002) used a quasi-experimental design to evaluate a new method of
administering oxygen to patients undergoing eye surgery with the specified goal
of reducing the risk of fire due to high concentrations of oxygen within the
area draped for surgery. Alternating weeks of use of the new method with the
traditional method facilitated data collection. Different measures of both patient
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oxygenation levels and of gases in the draped area were compared using t tests.
The motivation for the study was to determine whether to change to the new
method.

Two systems interventions targeted toward improving patient safety were
also identified. Thomas, Sexton, Neilands, Frankel, and Helmreich (2005) evalu-
ated the effect of executive walking rounds. The authors point out that although
walking rounds are often used, they had not been previously evaluated. Units
within one hospital were randomly selected to receive walking rounds from a
supervising executive once every 4 weeks for three visits (or not depending on
assigned condition). The rounds were structured to focus on patient safety and
promote dialogue with staff. A cumulative odds logistic regression model was de-
veloped based on a survey with a safety climate scale administered before and after
the system intervention (Thomas et al., p. 7). In another quasi-experimental, pre-
and post-test design, Ginsburg, Norton, Casebeer, and Lewis (2005) implemented
an educational intervention in which nurse leaders from the experimental hos-
pital were invited to participate in two patient safety workshops. Nurse leaders
were surveyed before and after the intervention using an adapted tool for patient
safety culture and a specific leadership tool. Repeated-measures analyses of vari-
ance with post hoc analysis were used to evaluate differences. Finally, hierarchical
regression models were developed to explain the influence of study variables on
the post-evaluation perception of patient safety culture using three safety factors
as dependent variables.

SURVEY RESEARCH

Surveys were frequently used in patient safety research, but for varying purposes.
For example, surveys were used to guide patient care procedures, nurses were sur-
veyed as part of overall multidisciplinary evaluations, and statewide and national
surveys were undertaken to better understand aspects of quality of care or the
work environment. Gall and Bull (2004) performed a telephone survey to follow-
up on clients discharged to home after a gastrointestinal procedure; the goal was
to generate descriptive information useful in facilitating improved discharge care.
St. Clair (2005) conducted an informal survey of practice patterns related to tra-
cheostomy care to motivate a performance improvement initiative. Subsequent
initiatives included a review of the literature and the development of a revised
procedure. Perceptions of nurses regarding medication errors have been surveyed
(Wakefield, Uden-Holman, & Wakefield, 2005; Mayo & Duncan, 2004). Wake-
field et al. validated their survey instrument via factor analysis. Stratton, Blegen,
Pepper, & Vaughn (2004) surveyed a convenience sample of pediatric and adult
nurses to further understand differences in errors for pediatric clients versus adults;
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actual differences in rates of reported medication errors for the two groups were
also reported.

Response rates are always a challenge in survey research. Nurses in 25 ran-
domly selected hospitals across the United States were surveyed regarding error
rates for adverse events (Blegan, Vaughn, Pepper, Vojir, Stratton, Boyd, et al.,
2004). The sampling procedures included distribution of the tools by hospital rep-
resentatives resulting in a 30% response rate. Mayo and Duncan (2004) achieved
a 20% response rate when surveying a random sample of nurses within one union.
Sochalski (2004) conducted a secondary analysis of a one-state survey of a random
sample of nurses regarding the relationship of nurse staffing and quality of care.
The original survey investigators achieved a 52% response rate. Generally, in the
studies analyzed for this review, the investigators used traditional survey meth-
ods requiring one-time completion of a survey tool. In contrast, Rogers, Hwang,
Scott, Aiken, and Dinges (2004) conducted a more complex survey of a random
sample of American Nurses Association (ANA) members. To facilitate a detailed
evaluation of the relationship between the hours worked by nurses and errors, the
author conducted a survey that required the completion of log books for a 2-week
period, including daily recording of items. Of the 4,320 individuals sampled, 1,725
indicated interest in participating, 891 were eligible to participate and 40% did so.
This innovative approach demonstrates the usefulness of survey research in study-
ing more complex nursing research topics that require longitudinal data analysis.

The work environment and safety climate were also foci for studies. Nurses
were included in a multidisciplinary survey using the Safety Climate Scale and
Strategies for Leadership tool conducted by Pronovost, Weast, Holzmueller,
Rosenstein, Kidwell, and Haller (2003). Ulrich, Buerhaus, Donelan, Norman,
and Dittus (2005) conducted a follow-up survey regarding the work environment
of nurses using a random sample of all RNs in the nation. Responses were weighted
to represent the age and geographical distribution of nurses as identified in a prior
survey. However, without relative standard errors presented for the estimates, it
was difficult to evaluate the usefulness of this approach, because the sample size of
3,500 was small in relation to the country and offered the possibility of unstable
estimates.

Secondary Data Analysis

Some of the more complex methodological studies were conducted by inves-
tigators using administrative datasets. These data often included discharge ab-
stracts such as those collected through state health departments and available
through national agencies such as AHRQ (retrieved December 13, 2005, from
www.ahrq.gov/data/hcup/). These studies typically enlisted more than one

www.ahrq.gov/data/hcup/
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administrative data source by merging datasets together, thus providing a more
comprehensive dataset than is typically available within a single source. As
discharge abstract data contain limited clinical information, investigators used
existing data elements, including diagnoses and procedure codes, to create
new variables to denote the patient’s condition or represent outcomes of care.
Typically the investigators recognized the importance of controlling for comor-
bidity in patient level studies, or the case mix of clients served by health care
organizations for organizational level studies, and applied different mechanisms
to measure either as appropriate. One such example of comorbidity software is
provided by AHRQ, (retrieved December 13, 2005, from www.hcup-us.ahrq.gov/
toolssoftware/comorbidity/comorbidity.jsp). In some studies, patient outcomes
were derived from information available within administrative data using pre-
established algorithms such as AHRQ’s Patient Safety Indicators (retrieved
December 13, 2005, from www.qualityindicators.ahrq.gov/psi download.htm).

Often, combining administrative data sets alone were inadequate to study
the research question posed, and authors combined the administrative data with
data collected through primary research methods. In general, the investigators
recognized the complex methodological issues posed by the clustering of patients
who are treated on units within hospitals, or by the same doctor, or in other set-
tings where similar nesting within different organizational subgroups occurs. Un-
derstanding that these observations are no longer independent, the investigators
accounted for the clustering of observations within centers by using different types
of hierarchical models.

Several studies were conducted using single- and multistate data. For exam-
ple, Bernard and Ecinosa (2005) used Healthcare Cost and Utilization Project
(HCUP) discharge abstract data from one state, combined it with data from cost
reports, controlled for comorbidity, and then used logistical regression and hier-
archical methods to model nursing-related patient safety indicators. In the same
state, Encinosa and Bernard (2005) used 5 years of HCUP discharge abstract data
and cost reports to study the relationship between hospital financial performance
and nursing-sensitive patient safety indicators, controlling for time and using fixed
effects for the 176 hospitals in their study to account for unobservable hospital
characteristics. Needleman, Buerhaus, Mattke, Stewart, and Zelevinsky (2002)
used data from 11 states and 799 hospitals to study the relationship between nurse
staffing and patient outcomes. Patient outcomes were derived from discharge ab-
stract data, and hospital-level staffing data were obtained; data were analyzed at
the hospital level. To account for the influence of case mix on the hospital-level
patient outcomes, the authors developed logistic regression models for the prob-
ability of risk for each patient for specific adverse outcomes and then used this
information about the case mix of each hospital to adjust for the influence of case
mix on outcomes.

www.hcup-us.ahrq.gov/toolssoftware/comorbidity/comorbidity.jsp
www.hcup-us.ahrq.gov/toolssoftware/comorbidity/comorbidity.jsp
www.qualityindicators.ahrq.gov/psi_download.htm
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Researchers also employed other types of secondary data. Dunton (2004)
used ANA’s National Database of Nurse Quality Indicators to study nurse staffing
and patient falls. Dunton not only used linear models that accounted for the
nesting of data, but also incorporated an innovative method to recognize that
the data may become nonlinear at higher numbers of falls and accounted for this
possibility using a knot (p. 56) to capture this nonlinear trend. This method of-
fers promise, as studies seek to model both linear and nonlinear relationships.
Hall, Doran, and Pink (2004) combined patient administrative data with staffing
data collected directly from nurse managers to study nurse staffing and patient
safety outcomes in 77 units at 17 hospitals. Using the organization’s own mea-
sures to reflect the case mix of clients, multilevel hierarchical modeling was used
to examine cost outcomes at the patient level, while patient outcomes were an-
alyzed at the unit level with stepwise regression (due to the absence of patient
safety outcomes at the patient level). Effken, Brewer, Patil, Lamb, Verran, and
Carley (2004) used a computational modeling program called Orgahead to simu-
late changes within virtual units by combining data and data elements identified
through a causal modeling study that reflected patient, unit, and organizational
characteristics with quality and safety indicators collected from existing units.
This mathematical modeling demonstrated the effect of changing specific data
elements or groups of variables on specific outcomes. This innovation brings to
the nursing literature an approach that combines the potential for tapping infor-
mation within complex data systems with an ability to identify potential areas for
improvement.

Aiken, Clarke, Sloane, Sochalski, and Silber (2002) combined secondary
organizational and discharge abstract data from hospitals in one state with survey
data collected from RNs in the same state. The investigators then merged the hos-
pital discharge abstracts with vital statistics data to create a variable that identified
deaths of clients following discharge. This innovative approach of combining dif-
ferent data sets with measures of patient conditions that allowed for differentiat-
ing complications of treatment from prior comorbidities enabled the investigators
to estimate risk-adjusted patient outcomes while accounting for the clustering of
data. Results highlighted the effect of different nurse-staffing ratios on patient
mortality. Aiken and colleagues evaluated the effect of RN education levels on
risk-adjusted outcomes using similar methods. Rothberg, Abraham, Lindenauer,
and Rose (2005) evaluated the incremental cost-effectiveness of nurse staffing to
mortality ratios discussed in Aiken, et al. (2002). Rothberg and co-investigators
identified the cost effectiveness of different staffing ratios by estimating the costs
per life saved in each of the ratios, using sensitivity analyses to explore the effect
of the assumptions used in the models. This study demonstrates the need to incor-
porate cost-effectiveness analysis into patient safety studies. Such studies provide
an effective mechanism for determining the actual costs incurred to achieve a



286 ANNUAL REVIEW OF NURSING RESEARCH

certain level of patient safety outcome. Without this information, recommenda-
tions often are not perceived as credible, feasible, or ready for implementation by
health policy and organizational decision makers. And finally, this series of in-
vestigations showcases studies building on one another to offer maximum results
to the field. By so doing, the researchers provide an exemplar for responding to a
current challenge within the field, which is the lack of integration of study designs
and a collective building of a knowledge base.

OTHER METHODS

Other methods have been used in patient safety nursing research. One paper re-
ported the use of a multimethod approach to studying patient safety in 29 rural
hospitals. This paper is important in that the American Journal of Nursing offered
continuing education credits to its readers following their review and test-taking.
Cook Hoas, Guttmannova, and Joyner (2004) integrated findings from numer-
ous patient safety–related studies and activities undertaken as a part of an R01
study with small, mainly nonaccredited hospitals. Data collection methods in-
cluded a culture survey, a tool for reporting errors, a patient safety survey for staff,
analysis of text from data collected in quarterly interviews, e-mail questionnaires,
and analysis of responses to case studies presented for feedback. It was difficult to
determine the specific methods used for the various components of the study, as
they were not presented separately or in detail. Results from the studies and activ-
ities were integrated, and results were presented in an overall manner. The use of
multimethods in areas where there is little prior research to inform the develop-
ment of a study may be warranted. A rich, descriptive picture of the perspectives
regarding patient safety and the patient safety activities occurring in small rural
hospitals has the potential for offering direction for the development of a more
structured research study for these understudied facilities. However, the lack of
detail on the methods used in this review precludes evaluation, and the integra-
tion of findings from so many activities makes it difficult to discern the relevant
findings.

DISCUSSION/LIMITATIONS

Using multiple search methods to locate published research represents a compre-
hensive approach to selecting articles that reflect the types of methods being used
in patient safety nursing research. None of the selection modes for identifying
research articles was completely objective—all required subjective decisions re-
garding the inclusion or exclusion of manuscripts. This is largely because the scope
of patient safety nursing research, which is relevant to all clinical subspecialties
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and settings within the health system, resulted in many studies and professional
papers that discuss the importance of patient safety or the relevance of their study
to patient safety even when the study was not predominately focused on patient
safety, as defined earlier.

The lack of consistent conceptual frameworks and definitions of patient
safety outcomes made it difficult to determine boundaries for manuscript selec-
tion for this review. For example, any particular negative outcome (e.g., patient
falls, medication errors) would require a full literature review to address the ques-
tion of relevant methods used to study that particular outcome. Any study of a
nursing intervention that aims to improve quality of care could be expected to
affect patient safety. Because the term patient safety revealed many articles that
were only peripherally related to the overall concept, decisions were made to se-
lect only those articles most relevant to the broadest concept of patient safety.
This selection was made more difficult by the fact that nursing is a component of
almost all patient safety studies; even those studies that did not focus primarily on
nursing still had some relationship to nursing care. Despite these limitations, this
review demonstrates the variety of methods and the inventive approaches being
used to advance the field of patient safety nursing research.

CONCLUSION

Implications for the Use of Methodologies in Patient Safety
Focused Nursing Research

This review demonstrates the variety of methods and the inventive approaches
used to advance the field of patient safety nursing research. The field could be
more quickly advanced through improved planning and coordination of ongo-
ing and future research. Increased opportunities for collaborative research and
for multisite studies need to be identified, and federal agencies need to fund the
implementation of such strategies.

Additional work is needed regarding the development of measures to be
used in patient safety nursing research. Most administrative data systems were
not initially designed to incorporate data elements that would facilitate rapid
or targeted analysis for patient safety research. Although measures have since
been developed by governmental or regulatory agencies, or by individual in-
vestigators for personal use, further evaluation of the reliability and validity of
the measures developed and deployed in patient safety research, and the subse-
quent dissemination of these results, would be a substantial contribution of nurse
researchers. Creating an online database of patient safety measurement instru-
ments that would include information regarding the use of each instrument in
nursing research, current expert opinion regarding the use of the instrument,
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and reliability and validity findings, would be helpful in guiding researchers to
appropriately select instruments. This warehouse may lead to more consistent
use of instruments and measures over time. Perhaps this additional repository
could be incorporated into AHRQ’s National Quality Measures Clearinghouse
(www.qualitymeasures.ahrq.gov/).

To enhance the contribution of patient safety nursing research it will be
necessary to increase both multisite and longitudinal studies that capitalize on
the strength of administrative data bases. Multimethod studies and clearly linked
studies that build on previous findings are especially necessary. To do so, means
must be established to provide opportunities to train investigators in the com-
plex research methodologies and statistical analyses that are critical for this line
of research, but may not have been included in prior educational programs. Al-
though dissertations were not analyzed for this review, it is promising that five
recent nursing dissertations focused on patient safety research. It will be impor-
tant to increase training for new nurse researchers in this growing area. Doctoral
programs in nursing must incorporate health services research methods, includ-
ing the analysis of large data sets and the analysis of multilevel data, to facili-
tate the ability of nurse researchers to use advanced methodological approaches
for patient safety research. Likewise, our finding that survey research emerged as
a major research method should prompt increased attention to the design, im-
plementation, and analysis of complex survey research designs. The innovative
cognitive interviewing approaches, computational modeling, and human factors
engineering approaches also suggest areas for further methodological training and
development.

As noted, patient safety research is faced with the dual challenges of con-
ducting not only clinical research, but also health services research. Who better
to address these challenges than nurse researchers? The overall field of patient
safety research benefits from the merging of the clinical knowledge of nurses with
their understanding of the health care system and their research abilities. The
contribution of nursing research to improving patient safety is evident in the
documented literature. As this field grows, so will the contributions of nursing
researchers to patient safety and health care delivery. Providing further training
and encouraging nurses to coordinate and conduct interdisciplinary research to
improve patient safety will amplify this contribution.
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Chapter 12
Nursing Research in Ireland

Geraldine McCarthy, Josephine Hegarty, and
Dawn O’Sullivan

ABSTRACT

This review presents an analysis of research published by Irish nurses during the period
1990–2005. The analysis is the first effort made to identify the main characteristics
of Irish nursing research. Overall, 213 published studies were identified for consid-
eration, from which, 152 were included in the review. The studies were published in
60 journals, 4 books, and 8 research reports. Journal articles selected from 6 jour-
nals accounted for 52%. Inclusion criteria were quality of research design, sampling
(including sample size), data analysis, scientific merit, and authorship. Each article
was analyzed based on this schema. The major areas of research identified included
clinical practice (56%) (e.g., medical surgical, mental health, intellectual disability,
and maternal and child), nursing management and professional issues (19%), and
nursing education (25%).

Keyword: nursing research

NURSING RESEARCH IN IRELAND

Irish nursing has been transformed in recent years as a result of the Commission
on Nursing (Government of Ireland, 1998), with development of nursing and
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midwifery schools within universities and other third-level institutions, change
to an all-graduate profession, increasing number of graduates taking higher de-
grees, introduction of clinical career paths, and new structure and responsibilities
for nurse managers. The need for a research agenda for nursing and midwifery
has become imperative in this rapidly changing environment. A Research Strategy
for all Health Care Professionals (Department of Health & Children, 2001), and
A National Research Strategy for Nursing and Midwifery (Department of Health
& Children, 2003) have been published. However, research published by nurses
in Ireland to date has not been synthesized. This review presents an analysis of
published research during the period 1990–2005. It is presented in three major
sections: clinical practice, management and professional issues, and education.
An introduction and summary is given in each section.

CLINICAL PRACTICE

Eighty-five studies were identified for review under this category; specific areas of
research included general nursing (31 studies), mental health (13), intellectual
disability (10), maternal and child (31).

General Nursing

Thirty-one studies were identified for analysis, three related to pain, four to the
experiencing of coping with cancer, and four on information needs of patients
with cardiac conditions. Two studies related to fatigue, seven to infection control,
five to older adults, and six to outcomes relating to clinical nurse specialisation
in acute care situations.

Pain

O’Connor (1995a, 1995b), in a descriptive quantitative study, investigated as-
sessment of pain in patients with early acute myocardial infarction and compared
assessment of both patients and nurses. Findings indicated that nurses underes-
timated patients’ pain in 46% of instances and overestimated in 13% of cases.
Nurses documented location and verbal statements about pain but little about
pain quality, intensity, or duration. A retrospective analysis of randomly selected
patient charts (MacLellan, 1997) examined the documentation of pain in hos-
pital. Results indicated that documentation of pain following surgery was poor
and suggested that as-needed prescribing may hinder optimal pain management.
Experimental research (MacLellan, 2004) detailed the introduction and evalua-
tion of a nurse-led intervention to improve pain management after surgery. Pain
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scores (n = 800 patients and 9,138 pain scores) were measured in two phases,
with results indicating a statistical significant reduction of pain after intervention
for major surgical postoperative patients.

Experience of and Coping with Cancer

Two researchers identified situation-specific responses in Irish breast cancer pa-
tients. In a cross-sectional correlational study, McCarthy (1999) investigated
women’s (n = 86) responses to the diagnosis and treatment of breast cancer and
efforts made to cope and adapt. Participants perceived their situation as either
a challenge (n = 47) or anticipated threat (n = 31); both problem-focused and
emotion-focused coping were used, with emotion-focused coping used most often.
O’Mahony (2001) explored Irish woman’s experience of a recent breast biopsy to
gain a deeper understanding of individual experiences. A qualitative phenomeno-
logical approach was utilized with a sample of eight women. Themes that emerged
related to finding a lump, knowing, not knowing, waiting, and getting back to
normal. Wright, Courtney, and Crowther (2002) investigated the effectiveness
of autogenic training (AT) a technique of deep breathing and self-hypnosis in 18
patients diagnosed with cancer. Results indicated a significant reduction in anxi-
ety and an increase in fighting spirit compared to before the intervention, with an
increased sense of coping and apparent benefits of AT practice. Wright, Courtney,
Donnelly, Kenny, and Lavin (2002) retrospectively investigated the perceived
benefits of reflexology on quality of life among a sample of 47 clients with cancer.
Qualitative data randomly retrieved from recorded evaluations made throughout
treatments revealed improvement in functional status and impairment, which
subsequently lead to improvement in general health.

Information Needs

Joyce and Mulligan (1994) identified the sources and appropriateness of informa-
tion received by 50 patients diagnosed as needing coronary artery bypass graft.
The majority had not received information about issues such as breathing, ven-
tilators, and wound care on resumption of work. Half had received information
about pain, diet, intensive care, and medications, but none reported receiving
information about rehabilitation. Medical consultant, other doctors, and nurses
were sources of information, but nurses in a lesser capacity than doctors. More
recently, two researchers focused on the information needs of patients after a
myocardial infarction. Hughes (2000) tested the reliability and validity of two
instruments—Cardiac Patients Learning Needs Inventory (CPLNI) and the In-
formation Need Inventory for Patients post-Myocardial Infarction (INIPPI)—
in a quantitative cross-sectional study. Thirty-one sequentially admitted patients
were randomly allocated to one of two available interview schedules (CPLNI or
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INIPPI) and interviewed on two occasions. Findings indicated a higher level of
reliability in the modified instrument (INIPPI) than in the CPLNI. Timmins and
Kaliszer (2003), using the CPLNI, assessed patients’ (n = 27) needs immediately
and at 6 weeks after a first myocardial infarction, and they made comparisons
between these and the perceptions of cardiac nurses (n = 68). Findings showed
that responses were highly skewed, with two-third in the very important category
and less than 1% in the not important/somewhat important categories. In a de-
scriptive study, Quinn, Redmond, and Begley (1996) investigated perceptions of
needs, their importance, and fulfilment in relatives (n = 351) visiting adult crit-
ical care units and critical care nurses (n = 255). Ten needs, including receiving
information and reassurance, were given equal ratings of importance by both rela-
tives and nurses, and nurses were identified as the most important persons to meet
needs.

Fatigue

McCann and Boore (2000) described fatigue and associated factors in 39 renal pa-
tients receiving maintenance dialysis in a descriptive correlational study. A high
level of fatigue was experienced with corresponding low levels of vitality. Fatigue
was associated with presence of symptoms such as sleep problems, poor physical
health status, and depression. Glacken, Coates, Kernohan, and Hegarty (2003),
using grounded theory, gained an appreciation from 20 patients of what it was
like to live with Hepatic C–k associated fatigue. Fatigue was described in terms of
living with fatigue (struggling to redefine boundaries in order to regain control),
resting and sleeping, pacing and positioning, and mobilizing resources.

Infection Control

Healy (2001) conducted a prospective, observational study in an intensive care
unit (ICU) to evaluate a new range of surface-treated catheters in relation to
sepsis, thrombosis, and indwelling catheter times. The sample of 86 patients re-
ceived 119 surface-treated multi-lumen catheters, standard sterile barrier precau-
tions, and follow-on care by nursing staff as per standard ICU protocol. Distal
end of catheter was removed aseptically and microbiologically examined. Find-
ings illustrated a range of indwelling time from 1 to 23 days (mean = 8 days), and
8% in situ for longer than ICU protocol; 67% demonstrated colonization, and
thrombosis rates were 3.3%. Creamer (2000) investigated duration of cannula-
tion in order to minimise the risk of infection. Data were generated through semi-
structured interviews with a sample of 10 nurses from medical and surgical wards.
Results demonstrated that effectiveness in practice rests not solely on individ-
ual professional practice but were also related to organizational support systems.
In a subsequent study, Cramer, McCarthy, Tighe, and Smyth (2002) surveyed
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peripheral intravenous catheter (PVC) sites (554 PVCs in 397 patients), focus-
ing on the assessment of site for infection. Results demonstrated that just 5%
had a site infection. The authors stated that involvement of the infection control
nurse in the wards studied may have contributed to the low infection rate. Cramer,
Cunney, Humphreys, and Smyth (2002) also reported on a program of continuous
surveillance of surgical-site infections, using basis surveillance clinical evidence
supported by, but not dependent on, laboratory results. 59,335 surgical sites were
surveyed over a 16-year period. Overall infection rate was 4.5%, with 2.4% in
clean surgery. Apart from increases in the 3rd, 4th, and 13th years, infection rates
remained relatively stable during the 16 years.

Using a quasi-experimental design, Creedon (2005) investigated hand wash-
ing in doctors, nurses, and other health care professionals on an ICU. Data were
collected using a structured observation schedule (n = 314) and a self-report
questionnaire (n = 62). Findings demonstrate compliance ratings of 51% pre-
test and 83% post-test, suggesting that the program led to improved compliance
with hand-hygiene guidelines.

Long, Allwright, and Begley (2004), using grounded theory, explored 31
male prisoners’ views and experiences of drug injection use in prisons. Purposive
sampling consisted of illicit drug injectors (n = 16) and noninjectors (n = 15) for
in–depth interviewing. Participants reported that heroin injecting in prison was
common and “out of control.”Findings also highlighted that low availability of in-
jecting equipment resulted in sharing needles that received inadequate cleaning
between users, increasing the risk of contracting bloodborne viruses. McGrane
and Staines (2003) examined nurses’ (n = 120) understanding of the hepatitis B
virus and attitudes and acceptance of the hepatitis B vaccination. Results indi-
cated that participants were aware of the aetiology and infectivity of the virus.
Acceptance of the hepatitis B vaccine was high, and reasons for accepting immu-
nization included free cost (81%), caring for clients with hepatitis B (78%), and
benefits of the vaccine (75%).

Older Adult

Syron and Shelley (2001) developed an assessment tool for the collection of infor-
mation about carers’ needs and pilot tested it with 66 caregivers of predominantly
older people. Major needs identified were financial, housing, social life, and prac-
tical support. Almost half of caregivers themselves had chronic health problems
and took regular medications. Coffey (2004), in a qualitative study, explored the
perceptions of nurses (n = 40) and care attendants (n = 40) employed in the
care of older people regarding the provision of formal training for care using focus
groups and open-ended questionnaires. Positive attitudes toward training for care
attendants were identified, along with a perceived link between the provision of
training and a blurring of boundaries. Findings also disclosed that although nurses
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were positively disposed to the training of care attendants, this was not accompa-
nied by a desire to become actively involved. Murphy (2002) investigated liaison
practices between hospital nurses and public health nurses (PHNs) with regard
to home discharges (n = 256) of elderly patients, using a quantitative descrip-
tive design. PHNs received discharge liaison information in just 36% of cases,
and 67% were contacted within 24 hours. A further 14% of discharged patients
were visited after local networks informally brought them to the attention of the
PHN. In descriptive research, Moore and Pitman (2000) surveyed all adult inpa-
tients (n = 297) in one Irish hospital as part of a strategy to develop a pressure
sore prevention policy. Results revealed that 13% of patients had pressure sores
on two or more sites, the majority occurring in the 60–99 years age category, with
65% developed post-admission. More recently, Moore and Price (2004) inves-
tigated nurses’ (n = 300) views and practices of pressure ulcer prevention in a
cross-sectional survey. The researchers suggested that although nurses held posi-
tive attitudes toward prevention of pressure sores, barriers to practice were iden-
tified as staffing, time, and patient numbers.

Outcomes Based on Clinical Nurse Specialization

Clinical nurse specialists have recently been formally introduced in Ireland, and
just eight studies have been sourced on their contribution. In a prospective de-
scriptive study, O’Neill (1997) wanted to determine whether patients wearing
24-hour Ambulatory Blood Pressure Machine made changes to their daily rou-
tine and understood and accepted lifestyle information given by the specialist.
Results indicated that 90% knew that they could continue with their usual daily
activities. Advice on smoking, alcohol, and exercise was accepted by the majority
(78%); however, advice on stress and diet was less well accepted (58%). Minnock
(2002) evaluated the feasibility and patient acceptance of a trained rheumatol-
ogy nurse performing intra-articular injections, with 23 patients using a specialist
satisfaction and efficacy measure. Overall satisfaction was rated at 85%, informa-
tion and explanation of the procedure at 92%, and overall comfort at 75%. In
a descriptive correlational study, Minnock, Fitzgerald, and Bresnihan (2003) ex-
amined the relationship between quality of life of 58 women with rheumatoid
arthritis (RA), their perceived levels of social support, and their primary care-
givers’ knowledge of the disease. Poor health status was reported for arthritic pain,
social activity, and level of tension. The greatest level of dissatisfaction was as-
sociated with arthritic pain management (57%), and this received the highest
priority for health status improvement. Both patients and caregivers displayed
limited knowledge of RA or its treatment. Murphy, Byrne, and Costello (2002)
estimated the efficacy of an early supported discharge program on outcomes for
100 patients with exacerbations of chronic obstructive pulmonary disease. Find-
ings revealed that early discharge was a safe and effective alternative to hospital
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stay. Diabetes nurse specialists’ knowledge of the purpose and utility of documen-
tation and their attitude to documentation was investigated by Clarke (2002).
A descriptive quantitative design revealed that the majority had a negative at-
titude toward documentation unrelated to the documentation format used, or
knowledge of the purpose and utility of documentation. In an observational study,
Ryder, Travers, Timmons, Ledwidge, and McDonald (2003) examined the feasi-
bility of a specialist heart failure nurse–supervised rapid titration of angiotensin-
converting enzyme inhibitor in 52 sequential class 1V heart failure patients admit-
ted to the cardiology service. Results demonstrated that the service was feasible
and safe and possibly decreased length of hospital stay and out patient department
visits.

Summary

Thirty-one studies relating to diverse topics were reviewed in this section. Infec-
tion control received the most attention, and studies relating to fatigue received
the least. Designs utilized were qualitative (5), quantitative (24), and mixed ap-
proaches (2).

Mental Health

Thirteen research publications were identified for review: one examining career
choice, three examining stress and coping, four examining role, and five examin-
ing clinical studies (e.g., experiences of acute mental health care, modification of
behavior, safety and quality of community services).

Wells and McElwee (2000) examined reasons for career choice among stu-
dents completing second level school education, psychiatric nursing students, and
social care students using a focus group approach. Results indicated that students
rely on stereotypical views as part of the decision-making process in shaping oc-
cupational decisions. School leavers conceptualized psychiatric nursing as being a
job involving menial and physical tasks. Social care students saw psychiatric nurs-
ing as lacking autonomy and institutional in nature. Psychiatric nurses felt them-
selves exploited and second-class compared to general nurses. Ryan and Quayle
(1999) investigated stress and coping in psychiatric nursing using a stratified ran-
dom sample of 179 psychiatric nurses employed in one health board area. Par-
ticipants reported low levels of stress related to organizational issues rather than
matters intrinsic to work. These results were replicated in a later study (Murphy,
2004) of nonpsychiatric staff members (nephrology nurses) who reported stress
arising from job content, resource issues, professional working relationships, and
extrinsic factors. Tully (2004) measured levels of distress, sources of stress, and
ways of coping of a convenience sample (n = 35) of psychiatric nursing students.



302 ANNUAL REVIEW OF NURSING RESEARCH

The investigator found high levels of distress, with students using coping methods
such as comfort eating, wishing things were different, smoking, or taking medi-
cation. Limited coping skills and preparing to become a nurse were found to be
significantly stressful and a possible risk to the well being of students.

Gijbels (1995), in a descriptive qualitative study, examined the perceived
therapeutic skills of mental health nurses in an acute admission unit. Results in-
dicated that nurses performed a variety of roles, including elements of caretaker,
role model, container, custodian, mediator, informer, coordinator, manager, and
administrator, with few suggesting that of an independent therapeutic agent. The
unique role was seen as “being there” at the “coalface” available over a 24-hour
period. Based on the results, the researcher suggested that nurses valued and pos-
sessed a range of therapeutic skills and qualities but were unable to draw on these,
leaving them to draw on administrative, coordinating, and managerial skills. In
an effort to clarify the nature and scope of psychiatric nursing function, Cow-
man, Farrelly, and Gilheany (2001) described the role and function of psychiatric
nurses in clinical practice. A descriptive qualitative research design was utilized,
including 155 nurses from 13 settings in one geographic area. Nine categories
of nursing role were identified: assessment of needs and evaluating care, plan-
ning care, nurse-patient caring interactions, pharmacological interventions, ed-
ucation, documenting information, coordinating services, communicating with
other professionals, and administration. Through interviews with eight registered
nurses (RNs), Deady (2005), explored the nature of the subjective experience of
mental health nursing. Results indicated that many of the personal and profes-
sional values, attitudes, and beliefs expressed reflected a humanistic philosophy
of caring. The notion of caring was a strong feature, and this caring role appeared
to take place through the development of an interpersonal relationship that was
not formalized. Murphy, Cooney, Casey, Connor, O’Connor, and Dineen (2000)
wanted to determine whether the Roper, Logan, and Tierney Model of Nursing
(2000) was appropriate for planning nursing care for mentally ill clients. Data
collected from 237 care plans and through interviews with 20 nurses evaluated
the extent to which the model was used to assess, plan, and implement care in
nursing documentation. Little evidence that the model guided care planning was
found, and nurses considered the model constraining and physically orientated.

In a phenomenological study, Farrelly (1999) explored patients’ experiences
of acute mental health care. A purposeful sample of eight ex-patients after a first
voluntary admission to a public psychiatric ward but discharged for no more than
1 month participated. Six themes emerged: encounters with other patients, phar-
macological and other therapies, loss of control and freedom; staff attitudes, some-
one to talk to, and personal amenities. Clancy, Taylor, and O’Sullivan (2002)
sought to validate a scale for assessing the risk of violence at the time of psychiatric
hospitalization. The checklist was completed by a nurse for each of 116 patients
admitted over a 2-month period to a psychiatric admission unit. Results indicated
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that a history of violence prior to admission and a diagnosis of schizophrenia or
mania were significantly associated with aggressive behavior. Patton (2003), in
a qualitative descriptive study, examined the technique of Reality Orientation
(RO) and how it influenced violence and aggression within an acute psychiatric
service. Data were collected, via semi-structured interviews, from 12 staff in an in-
ner city acute psychiatric unit. Results indicated that RO was defined as the here
and now—patients who need orientation, orientation assessment, truth telling,
when not to implement, associated therapies, and techniques and effectiveness.

Utilizing a descriptive survey design, Cowman and Walsh (2004) described
safety and security measures in psychiatry acute admission wards in 37 psychi-
atric hospitals. A wide variation in practices was found with no overall policy
or agreement on best practice in terms of safety or security. Twenty percent of
wards had access to neither an ICU nor a seclusion room; 27% of wards always
had the door locked; patient-searching practices and testing for illegal drugs and
alcohol on admission and when returning from weekend leave varied between
4% and 27%. Cusack (1994) investigated the quality of community services for
29 individuals with a mental illness transferred from institutionalized residences
to high-support hostels. Ninety-six percent of respondents preferred community
living and reported satisfaction with deinstitutionalized care, yet difficulty in com-
munity integrating.

Summary

Thirteen studies focusing on mental health issues were reviewed. In the majority,
data were collected from either staff or student nurses and related to their expe-
riences. Just two studies used data from the individual receiving care. Seven used
qualitative designs, and six quantitative designs.

Intellectual Disability Nursing

Intellectual disability nursing is a specific branch of nursing in Ireland. Students
receive a bachelor of science degree and registration as an intellectual disability
nurse. Research endeavors in this area are growing, with an emphasis on patients’
or careers’ perspectives. Ten studies were identified for inclusion in this section,
most of them from one research center directed by Cosgrave.

In one of the first studies by this group, Cosgrave, McCarron, Anderson,
Tyrrell, Gill, and Lawlor (1998) tested the validity and reliability of the Test for
Severe Impairment (TSI) among 60 individuals with Down syndrome. The re-
searchers advocated the usefulness of the TSI for monitoring the progression of
dementia. Cosgrave, Tyrrell, McCarron, Gill, and Lawlor (1999a) investigated
whether there was a relationship between age of menopause and onset of dementia
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in 143 women with Down syndrome. Dementia and moderate intellectual dis-
ability was present in 14 women, and age of menopause significantly correlated
with the age at onset of dementia for 12 women. Using a cross-sectional design,
the researchers explored aggression and adaptive and maladaptive behaviors in 29
older persons with Down syndrome and dementia, and 99 people without demen-
tia (Cosgrave, Tyrrell, McCarron, Gill, & Lawlor, 1999b). Dementia was higher
among older individuals; however, it was not found to be a predictor of aggressive
or maladaptive behavior. Lower levels of adaptive behavior occurred in individ-
uals with both dementia and lower levels of cognitive functioning. In a 5-year
follow-up study, Cosgrave, Tyrrell, McCarron, Gill, and Lawlor (2000) investi-
gated the onset of dementia in relation to age, duration, and clinical features
among 80 females with Down syndrome. On initiation of the study, 7 subjects had
dementia, which developed in a further 28 subjects by completion. Increasing age
was associated with onset of dementia. Memory loss followed by spatial disorien-
tation and increased dependence were the most common presenting symptoms.
McCarron, Gill, Lawlor, and Beagly (2002) tested the usefulness of the Care-
giver Activity Survey-Intellectual Disability scale in measuring the amount of
time caregivers spent with 30 persons with dementia (n = 16) and without de-
mentia (n = 14) in conjunction with Down syndrome and Alzheimer disease.
Findings support the usefulness of the measurement tools in assessing the amount
of time spent caring for these individuals.

Other researchers investigated the interactions of people with profound
learning disabilities (Griffiths & Cowman, 1999) and, using a triangulation ap-
proach, collected data from two randomly selected individuals, using nonpartic-
ipant observation, and completed semi-structured interviews with key caregivers
of these individuals. Observational data demonstrated that individuals with pro-
found learning disabilities interacted differently in various settings and to the
amount of stimulation received, which was supported by findings from interviews.
O’Halloran (1996) explored the decision-making experiences of five adults with
learning disabilities living in a community residence. Participants reported ap-
preciating opportunities to make decisions; however, the decisions made were
considered minor. Also, clients indicated contentment with both activity and pas-
sivity in the decision-making process. Sheerin (2004) investigated the key nursing
interventions provided by intellectual disability nurses in residential care. Con-
sensus of 38 interventions was reached, which were correlated with North Amer-
ican Nursing Diagnosis Association nursing diagnoses including anger control
assistance, emotional support, and safety enhancement. Using a phenomenolog-
ical case study approach, Hartrey and Wells (2003) investigated the meaning of
respite care among a convenience sample of two mothers of children with learning
disabilities. Diary documentation, a taped narrative, and written reflections were
used to gather data. Three categories emerged that addressed emotional, social,
and physical meanings. Although providing psychological and physical relief in
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addition to opportunities for social engagement, placing their children in respite
care led to feelings of guilt among mothers. Courell (1997), using semi-structured
interviews, investigated four caregivers’ and four nurses’ experiences regarding
the hospitalization of adults with severe learning difficulties. Five themes emerged
from each respondent group: communication, training, time/resources, planning,
and effect of hospitalization. Findings suggest that nurses experienced difficul-
ties communicating with adults with severe learning difficulties, which resulted
in concern among caregivers. Other concerns included lack of time to effectively
care for this group of patients and no prior information concerning admission.

Summary

Ten studies were reviewed in this section: six investigated phenomena from pa-
tients’ perspectives, three studied caregivers, and just one studied nurses. Four
studies used quantitative designs; three, qualitative, and three, mixed. Five studies
investigated dementia in persons with Down syndrome. Of that five, one focused
on each of the following areas: interactions of people with a profound learning
disability; decision-making experiences of adults with learning disabilities; key
nursing interventions provided by intellectual disability nurses; the meaning of
respite care to mothers of children with learning disabilities; and the experiences
of caregivers and nurses regarding the hospitalization of adults with severe learn-
ing difficulties.

Maternal and Child

Thirty-one maternal and child studies are reviewed in this section relating to
health behaviors of women, role of the midwife, third stage of labor, neonatal
resuscitation, sudden infant death syndrome (SIDS), breastfeeding, and first-time
mothers.

Lynch (1993), using questionnaires administered to 40 women and 40 mid-
wives at antenatal clinics, explored awareness of the effects of alcohol on fetal
development and perceptions of educational provision on the topic. The inves-
tigator found that 95% of pregnant women drank alcohol prior to pregnancy,
and 65% drank after becoming pregnant. Just 5% understood the importance of
abstaining from alcohol, and 25% perceived that midwives provided pertinent
information. Preconceptual clinics were not used to any extent.

Hyde (1996, 1999a) investigated variations in contraceptive behavior
among unmarried Irish women. The convenience sample comprising 51 women
attending a prenatal hospital clinic was interviewed on two occasions. Behaviors
ranged between fertility denial, destiny dependence, progressive occasional or in-
termittent risk-taking, calculated risk-taking, and contraceptive failure or misuse.
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O’Connell and Cronin (2002), using a questionnaire completed by 15 domi-
ciliary midwives, investigated midwifery practice in Ireland relating to women
seeking home births and the outcome of home births from 1993 to 1997. Re-
sults show that 585 women planned to give birth in their homes with assistance
from the midwife, and 500 women achieved this objective. Spontaneous delivery
rate for women who commenced labor at home was 97%, and these women gave
birth without medication or other interventions. Five hundred forty-four women
breastfed their babies, and 538 continued to breastfeed at 6 weeks.

Hyde and Roche-Reid (2004), in interviews with 12 midwives, found that
the midwives’ role in facilitating women’s choice through communicative action
was impeded by the colonization of labor and childbirth by a “technocratic sys-
tem of obstetrics.” Lawler and Sinclair (2003) provided insight into the life of
women who have lived through postnatal depression. A phenomenological ap-
proach with a purposeful sample of seven women revealed that all women expe-
rienced a loss of former self. They vividly described sorrow and brokenness and
struggled to come to terms with their new image. In a phenomenological study
of the experiences of student midwives, Begley (2003) interviewed on three oc-
casions 31 volunteer midwifery students and analyzed diary recordings of 19 mid-
wifery students regarding caring for women suffering a stillbirth, miscarriage, or
neonatal death. Three themes emerged from the data: (1) “you don’t know what
to say,” relating to the students’ experiences of caring for bereaved couples; (2)
“they wrapped him in a blanket,” referring to care received; and (3) “crying like
a fool,” to describe their own feelings.

Third Stage of Labor

Begley (1990b) conducted a randomized controlled trial (RCT) of 1,429 women
to compare active management of the third stage of labor (using intravenous Er-
gometrine 0.5 mg) with a method of physiological management in women at low
risk of hemorrhage. The active management group had a higher incidence of man-
ual removal of placenta; problems such as nausea, vomiting, and severe after birth
pains; hypertension; and secondary postpartum hemorrhage. The incidence of
postpartum and postnatal hemoglobins less than 10 gm/dl was higher in the phys-
iological group. The routine use of Ergometrine during the third stage of labor
in women with low risk of hemorrhage did not appear necessary and appeared to
have adverse effects.

Subsequently, Begley (1993) investigated women’s views of the third stage of
labor. Two hundred women who delivered consecutively over a 2-month period
(114 from the physiological group; no routine oxytoxin was given) and 86 from
the active group (IV ergometrine 0.5 mg given immediately after delivery) partic-
ipated. No differences were found in how long it took to deliver the placenta, de-
gree of tiredness, amount of lochia, or after-birth pains. The degree of discomfort
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felt during the delivery showed differences in the “very uncomfortable” value for
9% in the active group and 3% in physiological group. Physiological management
of the third stage, as practiced, did not appear to cause women any problems and
did cause slightly less discomfort than active management.

Neonatal Resuscitation

Ryan, Clark, Malone, and Ahmed (1999) evaluated the introduction of the
neonatal resuscitation program (NRP) into the delivery room of a maternity hos-
pital. A prospective controlled observational study was conducted of 51 deliveries
before and 51 deliveries following the training of delivery room staff in NRP. The
sample comprised 33 nurse-midwives and 11 doctors. Improvements took place
in delivery room preparation, the evaluation and management of the newborn
infant, and thermal protection at birth. There was no significant difference in the
use of endotracheal intubations, chest compression, chest complications, or med-
ications. Fifteen of the 51 infants became hypothermic prior to the introduction
of NRP, but none of the infants developed hypothermia in the post-NPR part of
the study.

Sudden Infant Death Syndrome

Six studies have been conducted on SIDS, and the results from recent studies in-
dicate changes over time in childcare practice. McGarvey, McDonnell, Chong,
O’Regan, and Matthews (2003), in a 5-year population-based case control study,
investigated risk factors associated with sleeping environments of Irish infants. A
total of 203 SIDS cases and 622 control infants born 1994–1998 were studied. In
a multivariate analysis, co-sleeping significantly increased the risk of SIDS, both
as a usual practice and during the last sleep period. The associated risk was depen-
dent on maternal smoking and was not significant for infants who were over 20
weeks of age or placed back in their own cot/bed to sleep. Matthews, McDonnell,
McGarvey, Loftus, and O’Regan (2004), using the same data, investigated the in-
fluence of analytical design on the variability in a study. A maternal urinary tract
infection during pregnancy remained a powerful and consistent risk factor. Risk
also included social deprivation, maternal cigarette smoking and drinking during
pregnancy, a slightly reduced birth weight, parental report of the baby being ill
during the interval between birth and death, and in the last sleep period being
placed prone to sleep or co-sleeping.

McDonnell, Mathews, McGarvey, Mehanni, and O’Regan (2002) employed
a population-based case control study and demonstrated that cigarette smoke
exposure increases the risk of SIDS in Irish infants almost fourfold and in a
dose-dependent fashion. Mehanni, Kiberd, McDonnell, and O’Regan (1999)
compared data from parents interviewed in 1994 (n = 153) and 1996 (n = 132)
regarding sources of information for the prevention of SIDS and the extent of
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parental change in infant care practices as recommended. Results indicated that
the media and public health nurses continued as main sources of information. A
significant number of young (64%) and new (58%) parents were uninterested or
unable to access relevant literature, indicating a gap in service provision. There
was no significant difference in the percentage of parents who smoked or in the
uptake of breast-feeding and the manner in which parents clothed children.

However, this contradicts findings from researchers exploring epidemiolog-
ical factors associated with SIDS in Ireland (Matthews, Kiberd, Maha, Cullen,
McDonnell, O’Regan, 2000). In this study, the researchers found a dramatic de-
crease in SIDS from 2.2/1,000 live births in the 1980s to 0.8/1,000 live births in
the years 1993 to 1997.

A study by Sheehan, McDonnell, Doyle, Matthews, and Devaney (2003)
evaluated the quality and value of infant postmortem reporting. Two hundred
forty-five reports from 1994 to 1996 and 1998 to 2000 in Ireland were evaluated
using the SIDS register. Quality of necropsies was below the minimum accepted
standards, and those performed in regional centers were significantly higher than
those performed elsewhere.

Breastfeeding

Clarke (1996) investigated whether there was a difference in breastfeeding rates
within a 6-month period following a specific educational course. Retrospective
quantitative review of the monthly initiation and discharge breastfeeding rates
was taken from ward diaries. Results illustrated a positive difference in the breast-
feeding rate before and after a breast-feeding program, with breast initiation rates
up 4% and discharge breastfeeding rates up 8% (overall rates 48% to 56%).

Begley (1990a) investigated whether Ergometrine had an effect on the du-
ration of breastfeeding in a randomised RCT. Three hundred thirty-six women
randomly assigned to one of two groups (active management or physiological
management) completed two questionnaires administered on the third postnatal
day and at a 6-week visit. The incidence of women ceasing to breastfeed before
the baby was 4 weeks of age was higher (38%) in the Ergometrine group then in
the non-Ergometrine group (27%). Reasons given for stopping breastfeeding for
77% of Ergotamine group compared with 47% of the non-Ergometrine group was
“hungry baby/insufficient milk,” a difference that was highly significant. Overall,
Ergometrine was associated with a negative effect on the establishment of breast-
feeding.

First-Time Mothers

In a qualitative study, Cronin and McCarthy (2003) interviewed 13 young first-
time mothers to identify needs, perception, and experiences in the postnatal
period. Findings revealed that attendance at antenatal classes was variable and
perceptions of being unprepared for birth and motherhood prevailed. Participants



Nursing Research in Ireland 309

appeared shocked at the amount of pain experienced during birth and experienced
little rest during hospitalization. Physical and emotional support and preparation
for childcare was received from midwives; and breastfeeding, although promoted
by midwives, was not acceptable due to socio-environmental factors. The mater-
nal mother played a key role in providing direct childcare, advice, and emotional
help to the young mother. Maternal depression, loneliness, living at home with
limited space, and difficulty in “letting go” of baby to return to school were re-
ported. Leahy Warren (2005), using a descriptive correlation design, explored the
relationship between social support and confidence in infant care practices in 135
first-time mothers. Both appraisal and informational support showed a significant
relationship with infant care practices. The primary sources of appraisal support
were husbands/partners and maternal mothers.

Based on data collected through interviews with 51 unmarried pregnant
women, Hyde (1997a) reported several factors surrounding experiences during
pregnancy and in the first few weeks of motherhood. The differing responses of
the respondents’ fathers and mothers to their nonmarital pregnancy suggested op-
posing priorities with regard to the daughters’ role within society. Mothers wanted
their daughters to experience life beyond the traditional mothering role, and fa-
thers were anxious that daughters would subscribe to the traditional woman’s role.
Participants perceived the public’s perception of a pregnant woman’s status as
dependant on her age and male partnership status (Hyde, 2000a) and were sur-
prised at the high level of positive public responses to their pregnancy, which is
contrary to the widespread negative media image (Hyde, 2000b). However, the
participant’s nonmarital status was central when tension was apparent in social
interactions. The manner in which knowledge of the pregnancy was managed
within social interactions resembled the notion of “mutual pretense awareness”
(i.e., both parties being aware of the pregnancy but failing to acknowledge it in
their interactions) (Hyde, 1998 p. 636). Encounters between medical personnel
and the unmarried pregnant women (Hyde, 1997b) illustrate how discussions fo-
cused on medical practitioners introducing the concept of adoption, respondents
being pressured to see a social worker, and social arrangements for childcare and
their capacity to parent questioned. For the mothers who returned to live in the
family home after birth, the relationship between the new mother and her fa-
ther had been reshaped to some extent, with the woman gaining more bargaining
leverage (Hyde, 1999b). Hyde (2003) also explored gender relations between un-
partnered mothers and the fathers of their children. Interestingly, women who
were not supported by their partners believed that they had gained something,
which they considered the child’s father had lost.

Child

Collier (1993) investigated home accidents among children ages 0–9 years. Ran-
dom sampling of children presenting in an Accident and Emergency department
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yielded 100 parents for inclusion, and 81 of these completed the questionnaire.
Based on the findings, Collier suggested that males had a higher accident rate;
most accidents occurred in children aged between 1 and 2 years of age, the child
was either the first or second child in the family, falls were most prevalent, and the
majority of accidents (72%) were classified as mild. Retrospectively, 49% of re-
spondents recalled that they had received home safety advice but rarely attributed
this to health professionals.

Hanafin (1998) examined school/nursing/medical examination records of
6,206 children to assess socio-demographic factors associated with reported noc-
turnal enuresis. Parents of children aged 4–14 years reported enuresis prevalence
of 11%. Age, large family size, and low ordinal position in the family were statis-
tically significantly associated with reported prevalence.

Hyde, Treacy, Whitaker, Abaunza, and Knox (2000) explored children’s
(n = 78) understanding and experiences of illegal drug use, smoking, and alcohol
consumption as part of a larger, comparative, longitudinal study in the Republic of
Ireland, Northern Ireland, and Spain through in-depth interviewing. Most partic-
ipants were aware of at least two drug names, the use of illegal drugs in their envi-
ronment, and negative side effects. Three male participants had smoked cannabis.
As part of the same study, Hyde, Treacy, Boland, Whitaker, Abaunza, and Knox
(2001) discussed the findings concerning alcohol consumption, which revealed a
progression from covert unsanctioned consumption to overt unsanctioned con-
sumption to overt sanctioned consumption to peer-unsanctioned consumption.

Savage and Callery (2005) explored 32 children and their parents’ per-
spectives on dietary management of cystic fibrosis. Using a mixed methods
ethnographic design, they found differences between parents’ and children’s per-
spectives in managing diet, a factor that health care professionals need to be aware
of.

Summary

Thirty-one studies were reviewed in this section. Six related to generic topics such
as effect of alcohol on fetal development, home birth, role of midwife, and con-
traceptive practices; two to the third stage of labor; one to neonatal resuscitation;
two to breastfeeding, six to SIDS; nine to first-time mothers; and five to children.
Topics again were diverse with investigators drawn from a variety of professional
backgrounds.

MANAGEMENT AND PROFESSIONAL ISSUES

Management and professional issue studies were analysed in relation to percep-
tions of managerial functions, identification of managerial competencies, middle
managers’ involvement in developing strategy, nurses’ expectations of the content
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and delivery of a nursing management degree, patient satisfaction with nursing
care, and turnover in nursing and midwifery. Professional issues investigated in-
cluded empowerment, image of Irish nursing, and the nurse’s role.

Carney (1993) identified 39 important indicators of managerial skills and
examined and compared the perceptions of two groups of Irish nurses, 3rd-year
student nurses (n = 50) and RNs (n = 50), regarding the relative importance
they assigned to these skills. Overall, both RNs and students scored creative
decision-making, leadership skills, and organization of resources as not “critically
necessary.”However, management skills associated with actual nursing care (e.g.,
planning individual patient care, evaluation of care and recognizing changes in
patients conditions) scored high. Overall, the researcher concluded that there
appears to be little understanding of the managerial function among student and
qualified nurses.

At the request of the national government, Rush, McCarthy and Cronin
(2001) conducted a multisite study using multiple research methods to identify
the competencies expected of top, middle, and frontline managers in nursing and
expressed these in terms of behavioral (positive or negative) indicators. The re-
searchers identified specific competencies at three levels: first-line manager, mid-
level manager, and director of services.

Carney (2004a, 2004b), using semi-structured telephone interviews, investi-
gated the level of involvement that middle manager heads of departments had in
strategy development in acute hospitals and identified whether professional clin-
icians (n = 13) were more involved than nonclinician managers (n = 12). Car-
ney found that nonclinician managers perceived themselves as more involved in
strategy development than professional clinicians (p < 0.05). Professional clin-
icians perceived that their expertise was not recognized or appreciated by non-
clinicians or by senior management (p < 0.05).

Joyce (2005), in an action research study using focus group interviews, ques-
tionnaires, document analyses, and a reflective diary, explored nurses’ (n = 117)
expectations of the content and delivery of a nursing management degree program
and the program’s ability to enable the students to meet leadership and manage-
ment needs. Results indicated that nurses commencing the management degree
program were unsure of their educational needs and might not know what they
need to know in light of the many changes taking place in management.

McCarthy (1992) measured patient satisfaction with nursing care using an
established scale among 133 patients in four wards. Results indicated high sat-
isfaction, with little difference between wards. However, dissatisfaction was ex-
pressed in relation to continuation of care, conflicting advice between doctor and
nurse, patient education from the nurse regarding treatments, and medication.
Turnover of nurses and midwives became a national issue in Ireland in the late
1990s. McCarthy, Tyrrell, and Lehane (2003) estimated turnover rates among
RNs and identified underlying reasons. Participants were drawn from 128 health
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care services and, of 3,243 mailed questionnaires, 1,921 were returned over a 1-
year period, for a 59.2% response rate. Telephone interviews were also conducted
with 140 participants from the original sample. The mean turnover rate was 12%,
with considerable variation across sites. Reasons for leaving included the follow-
ing: to pursue other employment in nursing (35%), to travel abroad (21%), and a
desire to undertake further study (12%). It appeared that a considerable number
of nurses could have been retained if retention strategies focusing on promotion
of greater autonomy, professional development, managerial support, or improved
professional practice environment had been introduced.

Professional Issues

Scott, Matthews, and Corbally (2003) explored the meaning of empowerment
from the perspective of nurses and midwives and identified the factors that en-
hanced or inhibited empowerment. Using focus groups and a national survey, the
researchers found a moderately empowered work force. Factors perceived to en-
hance empowerment included education, skills, and self-confidence. Factors con-
sidered to inhibit empowerment were poor management styles, lack of education,
and lack of both recognition and support from management.

Timmins and McCabe (2005) surveyed the assertive behaviors of nurses and
midwives (n = 391) and explored barriers and facilitators to the use of assertive
skills in the workplace. Assertive behaviors were used more frequently with col-
leagues than with management or medical personnel. Responsibility to patients
emerged as a supporting factor, and managers and work atmosphere viewed as ob-
stacles. Clarke and O’Neill (2001), in an analysis of how the Irish Times portrayed
Irish nursing during the 1999 nurses strike, examined articles, comments, and let-
ters to the editor of one newspaper during the industrial action. The researchers
found that the technical skills of caring appeared to be valued at the expense of
comfort and compassionate care.

In a documentary analysis of primary source materials from 1920 to 1980,
Fealy (2004) found that the Irish public discourse for most of the 20th century
was laudatory with respect to nursing, and the good nurse was depicted as nurse-
as-woman, good Catholic nurse, good practical nurse, and good Irish nurse. The
image changed over time with respect to the role of the nurse.

Rose (1997), through survey, determined the number of staff (nursing staff
n = 27; attendants n = 9) members who suffered physical or verbal abuse, and the
frequency of abuse sustained, while on duty in one Irish accident and emergency
department. The investigator found that 60% of the respondents had experienced
physical violence, and 91% feared that they might be physically abused at work.
Many incidents went unreported and sick leave following abusive encounters was
reported in 27% of cases.
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Flynn and Sinclair (2005), using a case study, explored the relationship be-
tween nursing protocols and nursing practice. Interview data from 17 nurses in-
dicated that nurses adapt clinical protocols as they see fit, demonstrating the im-
portance placed on personal autonomy and judgment.

Role

Larkin (1998) explored the experiences of palliative care nurses through in-
depth bilingual interviews. Using Irish poetry with 16 RNs, five expressions of
unique commonality, which encapsulated the essence of being an Irish palliative
care nurse, were derived: Dluchaidreamh (closeness), Anam chara (soul-friend),
Gramhar (loving), Aire (Caring), and Spioraid (spirit).

In another qualitative study, O’Meara Kearney (1999) used focus group in-
terviews with 16 nurses to develop a conceptual description of how they perceived
the role of the nurse. Three themes emerged from the data. These were develop-
ing interactive-supportive relationships, knowledgeable caregivers, and pulling
everything together.

In a grounded theory study, O’Flynn, Caffrey, and Higgins (2003) used un-
structured interviews to explore therapists’ (n = 12) experience of working with
a policy that required them to report risk to children based on information re-
ceived from adult clients who have been sexually abused as children. Therapists’
considered working with the policy to be a highly complex, dynamic, and emo-
tional process. Kavanagh and McBride (2003) evaluated the service provided by
the accident and emergency (A&E) liaison nurse in one hospital using a survey
that was completed by 45 A&E staff and 60 general practitioners (GPs). The re-
searchers found that GPs and A&E staff frequently utilized the liaison service,
which they perceived to improve internal and external communications (95%),
and the continuity (91%) and quality (86%) of patient care.

McCabe (2004) explored nurse-patient communication using a sample of
eight inpatients in a hermeneutic phenomenological study. McCabe found that
nurses communicate well with patients when using a patient-centered approach.
Hanafin and Cowley (2003) surveyed the public health nursing service in Ireland
and respondents’ (n = 615) perceptions of the quality of service provided. The
investigators found that public health nurses (PHNs) working with families with
infants communicated with a number of other professionals, but the PHNs could
not always directly refer clients. Substantial variations occurred in the amount of
feedback PHNs received from other professionals.

Using a triangulation approach, Begley, Brady, Byrne, MacGregor, Griffiths,
and Horan (2004) investigated the role and workload of PHNs and tested a work-
load/caseload tool specific to community nursing. The research team found that
the role of the PHN was diverse and intense. Concerns related to role ambigu-
ity consequential of ongoing development of community services, hierarchical
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management structures, and work overload emerged. Brady Nevin (2005) inves-
tigated Irish endoscopy nurses’ (n = 70) perceptions of advancing their practice
to include endoscopic procedures and to highlight perceived barriers to the imple-
mentation of advanced practice. Irish endoscopy nurses positively perceived the
advancement of their practice and identified lack of adequate preparation and
support, risk of litigation, and fragmented roles as barriers to the role of advanced
nurse practitioner in endoscopy. Dowling (2000) explored the perceptions of the
clinical nurse specialist role using interviews and a short rating scale on a stratified
random sample of 15 general nurses and five ward sisters. Consultant and research
roles were ranked low, yet specialists were deemed the best qualified to educate
patients, and nurses were contacted to visit patients when RNs did not have the
time.

The National Council for the Professional Development of Nursing and
Midwifery (NCNM) is responsible for career path progression in nursing and mid-
wifery in Ireland. In (2004) the Council evaluated the effectiveness of the role
of the clinical nurse/midwife specialist. It found that the role exists on a devel-
opmental continuum. Although clinical aspects were found to be well developed
and respected, educational and audit aspects of the role required further develop-
ment. Concerns related to role preparation, inadequate resources, and role ambi-
guity were articulated. Richmond (2004), using a qualitative methodology, inves-
tigated general nurses’ view of the role of the clinical nurse specialist in a regional
hospital and compared results with the core concepts identified by the NCNM.
Overall, four core concepts nominated by the NCNM (clinical focus, patient ad-
vocate, education/training, consultancy) were identified. The core concept of au-
dit was not included.

Wilkin and Slevin (2004), using a descriptive, qualitative approach, ex-
plored the meaning of caring to ICU nurses (n = 12). Caring was synonymous
with nursing and was identified as a process of competent physical and techni-
cal action imbued with affective skills. Based on preliminary content analysis
of primary-source historical documentation, Meehan (2003) proposed a care-
ful nursing model, with key concepts identified as disinterested love, contagious
calmness, creation of a restorative environment, skill in fostering safety and com-
fort, nursing interventions, participatory-authorities management, trustworthy
collaboration, and nurses caring for themselves. Surlis and Hyde (2001) investi-
gated HIV patients’ experience of stigma during hospitalisation and nursing care.
A volunteer sample of 10 former inpatients of hospitals participated in interviews.
Using Goffman’s conceptualization of stigma, results suggested that some patients
experienced stigma from nurses, and such stigma was stratified according to the
means by which the disease had been contacted, with drug users expressing the
greatest experience of stigma.

A number of studies focused on health promotion. For example, Hope,
Kelleher, and O’Connor (1998) conducted a cross-sectional survey of lifestyle
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practices and the health-promoting environment of qualified and student nurses
(n = 729). The investigator found that student nurses consumed more alcohol,
had a higher incidence of smoking, and tried illicit drugs more often than staff
nurses, while a greater number of qualified nurses experienced higher workplace
stress levels. Treacy and Collins (1999) investigated randomly selected hospital
nurses’ (n = 47) understandings of health promotion and perceptions of health-
promoting practice using a grounded theory design. They found that the concept
of health promotion lacked clarity and shared understanding. Although health
promotion was perceived to be secondary to other aspects of care, several health-
promoting activities were considered a routine part of their role.

Summary

In this review, six studies related to management and 22 to professional issues
were reviewed. Topics were disparate, and it appears that management issues have
received little attention. Sixteen studies focused on different aspects of the nurses’
role, as perceived mostly by nurses, with just two studies including patients in their
sample.

RESEARCH ON NURSE EDUCATION

Thirty-seven studies were reviewed in this section, with seven relating to post-
graduate education and 30 to undergraduate nurse education. Six studies utilized
a mixed-method approach; 17, a quantitative approach; and 14, a qualitative ap-
proach. Twenty-one studies used surveys, and two used a case-study design. Sam-
pling could have been described in greater detail in most of the studies, with only
six studies utilizing probability sampling.

Postgraduate Nurse Education

The NCNM (2004) reported on the continuing professional development of
nurses and midwives. The focus groups (n = 34) and subsequent questionnaires
(n = 2,005) concentrated on the concept of competence, its achievement and
maintenance, and the career choices available to nurses and midwives. Ratings of
competence by respondents showed 40% assessed themselves as proficient; 14%,
as expert; and 1%, as novice professionals. Recommendations that emerged fo-
cused on the achievement of five objectives, which included the development of
a wide range of education activities for nurses and midwives. In another survey
(n = 136), McCarthy and Evans (2003) reaffirmed the need for continuing edu-
cation for nurses and midwives, with the requirement for more time allocated by
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the employer for course attendance and study. Delamere (2002), in a descriptive
survey with a purposeful sample of 68 nurses, demonstrated that a postregistration
course could have positive effects on nursing practice. In a small action research
study (Elliott & Higgins, 2005), the development and evaluation of a self- and
peer-assessment strategy designed to promote postgraduate student (n = 20) par-
ticipation in group projects was investigated. Students (n = 14) found the strat-
egy was effective in ensuring fairness and equity in the grading of projects. Clarke
and Graham (1996) examined, by interview, the use of reflection and reflective
diaries by RNs (n = 7) as part of a short course. Participants derived personal
and professional benefit from the process. One Irish descriptive survey focused on
postregistration nursing students (n = 120) experience and attitudes toward com-
puters (Curtis, Hicks, & Redmond, 2002). Overall, the students felt that more
encouragement and training were required to assist in computer use. The expe-
rience of distance education programs by nurses (n = 15) was the subject of a
qualitative study conducted by Hyde and Murray (2005). The researchers found
that the experience was positive for students.

Undergraduate Nurse Education

Cowman (1995, 1996, 1998) investigated the differences in learning strategies
used and course experience of the total student nurse population in 1991 in
Northern Ireland and the Republic of Ireland (n = 1,122). Significant differences
were observed between students’ teaching and learning preferences in the differ-
ent branches of nursing (general, psychiatric, and intellectual disabilities). Gen-
erally, students preferred teacher-structured strategies (Cowman, 1995). Clarke,
Gobbi, and Simmons (1999) conducted an evaluation case study of the first pilot
registration/diploma nursing program introduced in Ireland. Eight major methods
were employed in the case study for collection of data. The researchers demon-
strated differences of opinion concerning the nature, purpose, and scheduling of
tuition in the biological and social sciences. Difficulties existed with the An Bord
Altranais (Irish Nursing Board) method of assessment of clinical nursing skills;
and students reported that practice was the main catalyst for their learning, and
clinical placement coordinators made a large contribution to student learning.

McCarthy and Cronin (2000), utilizing a quantitative cross-sectional de-
sign, administered a researcher-constructed questionnaire to 727 diploma student
nurses (response rate 75%). The study investigated the characteristics of the total
1998 cohort of student nurses and compared the results to a similar 1988 study.
The majority of students’ families supported nursing as a career choice, reinforc-
ing the notion that the choice of nursing as a career was held in high regard. The
most notable changes over the 10 years were the increase in male applicants for
nursing and the older profile of student nurses.
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Drennan (1999), utilizing a descriptive survey design, evaluated the theoret-
ical component of the first year of the diploma in nursing program in two schools
of nursing and their partnered institutes of higher education. Drennan suggested
that the program was overassessed and students reported difficulties, particularly
in relation to the biological science component of the course. McKee (2002),
utilizing a quantitative descriptive correlational design, addressed the question of
difficulty with the bioscience component. Study skills, attendance, and lack of
previous theoretical biological sciences were found to have contributed signifi-
cantly to the examination results in biological science.

Tyrell (1997) studied first- and third-year certificate student nurses’ (n = 76)
knowledge and attitudes toward assessment of acute pain using a researcher-
developed questionnaire. The majority of the students felt they lacked knowl-
edge and confidence in this area. Tuohy (2002) used an ethnographic approach
with eight students to understand how students communicate with older people.
Recommendations made for facilitating improvement in student nurse-older pa-
tient communication included a more person-centred approach to patient care,
increased education on interpersonal skills, a need for preceptors to facilitate stu-
dent learning in the area of communication, and increased facilitation of reflec-
tive practice.

Using a descriptive, exploratory survey design, Nicholl and Higgins (2004)
reported on how a group of nurse teachers perceived and interpreted reflective
practice in preregistration nursing curricula in all the schools of nursing involved
in the diploma in nursing (n = 40), with a response rate of 50%. Results indicated
a variation in hours assigned to reflection within the curriculum and the position-
ing of reflection within the curricula. O’Connor, Hyde, and Treacy (2003), based
on interview data collected from 11 nurse teachers, noted that nurse teachers felt
that reflection was a way of learning from experiences; however, it was noted that
reflective practice was compartmentalized within preregistration nursing curric-
ula.

Evans and Kelly (2004) utilized a descriptive survey design to examine the
stress experience and coping abilities of a convenience sample of 52 diploma stu-
dent nurses. Key stressors were identified as examinations, level and intensity of
academic workload, the theory-practice gap, and poor relationships with clinical
staff. Timmins and Kaliszer (2002b), using a survey design, explored the attitudes
of those involved in nurse education (n = 57) to absenteeism among diploma stu-
dent nurses. The researchers found that the majority of nurse educators agree that
student nurse attendance at both the clinical and theoretical aspects of the pro-
gram is a problem, and nurse educators recommend the monitoring of attendance
during lectures. Retrospective analysis of student attendance records (n = 70)
showed a time-lost index of 4% (Timmins & Kaliszer, 2002a). A survey of the
students (n = 110) revealed that academic commitments, financial constraints,
relationship with clinical and education staff, finances, and the death of a patient
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(Timmins & Kaliszer, 2002c, 2002d) influenced absenteeism. The authors recom-
mended accurate monitoring and the use of appropriate preventive strategies to
reduce absenteeism (Timmins & Kaliszer, 2002d).

A descriptive, quantitative, comparative survey design was conducted to
measure perceived levels of assertiveness and students’ reported self esteem (Be-
gley & White, 2003; Begley & Glackin, 2004). In general, students’ (n = 72)
reported level of assertiveness and self esteem rose as they approached comple-
tion of the 3-year program. Students’ self-esteem could be increased by the use of
frequent positive feedback and by improving job satisfaction.

Using a grounded theory approach, Brown (1993) investigated student and
teacher perceptions of power distribution in their relationship. Results indicated
that power operated in three planes with differing emphasis. In a descriptive sur-
vey design, students who participated in a university-welcoming program tailored
to the needs of mature students demonstrated significantly stronger theoretical
progression than those who had not (Fleming & McKee, 2005).

Landers (2001), in a qualitative, descriptive study, ascertained 10 first-year
certificate students’ views on the link between theory and clinical practice. The
research highlighted the need for nurse tutors to support student nurses on clinical
placements and, where possible, reconciliation between the divergences of what is
taught and practiced. Fealy (1999), utilizing an interpretative phenomenological
approach, interviewed six registered general nurses in an exploration of the dis-
course on the theory-practice relationship. All conceptualized the theory practice
relationship using the “applied science” approach, and five of the six articulated
the “practical” approach. The appropriateness of the clinical learning environ-
ment has been the focus of many Irish studies. Savage (1998, 1999) reported on
first-, second-, and third-year student nurses’ views on the influence of staff nurses
in creating a ward-learning environment. Findings demonstrated that less than
half of the respondents reported favorable ward-learning environments. Landers
(1996) appraised 25 student nurses’ experiences in theatre placement. Students’
stress associated with their theatre placement was due to the alien environment,
the isolation of the theatre department, and their lack of knowledge about the-
atre.

Efforts to facilitate learning in clinical practice are diverse, but one of the
main factors that assists students with learning is their supernumerary (i.e., sur-
plus to the rostered compliment) status as diploma students. Joyce (1999) utilized
an action research approach, employing phenomenological methods to develop a
framework for implementing supernumerary learning in a diploma in nursing pro-
gram in an Irish hospital. The framework developed incorporates the notion of
differing levels of skill (Steinaker & Bell, 1979, experiential taxonomy), knowl-
edge, and attitude acquisition over time with the corresponding role of the super-
visor. Joyce’s (1999) recommendations included the need for longitudinal studies
with larger sample sizes, possibly utilizing the framework developed to move the
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action research process into the final phase of implementation, observation and
reflection on the experience of using such a framework to support supernumer-
ary learning. O’Callaghan and Slevin (2003) investigated the experiences of 10
RNs facilitating supernumerary nursing students. RNs appeared to have differ-
ing interpretations of the term supernumerary status, varying from students being
perceived as an extra help to being in a pure observational role. Hyde and Brady
(2002) and Brady and Hyde (2002) explored 16 staff RNs’ attitudes and percep-
tions of their role in facilitating learning for student nurses in clinical areas. The
researchers found that RNs felt that supernumerary students were overly focused
on theory, and the student’s role was misconstrued as being solely observational
and not as a team member.

The Clinical Placement Coordinator (CPC) role in the support of student
nurses nationally was studied using random cluster sampling and mixed meth-
ods approach (Dreenan, 2002). Core elements of the CPC role were identified as
student support and practice development. First- and third-year student nurses’
perceptions of the clinical learning environment were researched by Condell,
Eliott, and Nolan (2001). The survey showed that students favored active par-
ticipation within the clinical setting as the best method of learning. Morgan and
Collins (2002), using a phenomenological approach, found that during a first clin-
ical placement, students learned a variety of clinical skills from ward sisters, staff
nurses, clinical placement coordinators and other students. The staff nurse was
identified as the key person involved in teaching students clinical skills in prac-
tice. The attitudes of RNs to students on clinical practice placements have been
found to affect students’ learning (Morgan 2002, 2004). Kelly (2002) examined
the experience of qualified nurses in assessing student’s clinical skills using a con-
structivist approach. The researchers demonstrated that nurses believed that clin-
ical staff have an important role to play in clinical assessment of students, but they
need appropriate support from managerial and educational staff to fulfil this role.

The views of 10 nurse managers toward diploma student nurses during their
first clinical placement were ascertained using a grounded theory approach (Be-
gley & Brady, 2002). In general, managers felt that there was adequate prepa-
ration of staff nurses and students for the first clinical placement, and students
demonstrated interest and ample ability. Higgins and McCarthy (2005) explored
six psychiatric student nurses’ experiences of mentorship during their first practice
placement. Students generally viewed mentorship in a positive light.

Begley conducted a comprehensive longitudinal study of midwifery training
using triangulation methods (1999b). Information was gathered from 125 student
midwives using a variety of approaches. Students inevitably had good days and bad
days. Good days were associated with giving nursing care to women and ensuring
job satisfaction, and bad days were linked with staff relationships (Begley, 1998).
Begley (2001b, 2001c) stated that the perceived gap between qualified nursing
staff and students was due to a number of factors: previous learning not being
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acknowledged, an unwelcoming atmosphere, the perceived rudeness of some staff,
and difficult interpersonal relationships. However, the students still appreciated
the midwife for expertise shown (Begley, 2001a). Begley (2002) described the
hierarchical nature of midwifery nursing practice, which may be due to the dom-
inance of females within the profession and the tendency of hospitals to employ
their own graduates. Student midwives articulated the view that their educational
needs were often denied, as they were given little clinical training or guidance—
their status being akin to that of a junior employee (Begley, 1999a, 1999c). Begley
(1999d) recommended that student midwives receive more support in the clini-
cal environment and that the duration of theoretical input for student midwives
be increased, which has been achieved by increasing the number of theoretical
weeks (Government of Ireland, 1998).

Summary

Thirty-seven studies (54 publications) in the area of nurse education were re-
viewed, seven in the area of postgraduate education and 30 in undergraduate
nurse education. Eight of the undergraduate studies examined theoretical matters,
two investigated the theory practice gap, thirteen focused on the facilitation
of learning in the clinical environment, and seven related to student profile/
characteristics and student issues. What is notable about research in the area of
nurse education is the disparity of the research topics and the lack of cohesive-
ness in research in this area. The paucity of research in the area of postgraduate
nurse education is striking, and this needs to be addressed as a matter of urgency.
There is also a notable lack of research, which looks at the short- and long-term
outcomes/benefits of both undergraduate and postgraduate education.

CONCLUSION

The review presented in this chapter is representative of the endeavors made by
nurses and midwives in Ireland to establish a research base. Over the past 15 years,
nurses have conducted research alone (n = 124) or in collaboration with other
health care professionals (n = 26). The 150 studies reviewed were drawn from
60 journals, 4 books, and 8 research reports. Research has focused primarily on
clinical issues (56%). Other major foci have been education (25%) and manage-
ment (19%). Studies used quantitative (50%), qualitative (39%), or mixed ap-
proaches (11%). The method of sampling used was predominantly convenience.
Both descriptive (38%) and inferential statistics (62%) were used, and most re-
search lacked an underpinning theoretical framework.

It is apparent that considerable research has been conducted, particularly in
the past five years. It is evident also from the review that research endeavors have
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been disparate and that efforts need to be concentrated on specific topics. To fo-
cus minds, two major studies on research priorities have been commissioned and
recently completed. Research priorities have been developed for the Southern Re-
gion of Ireland (McCarthy, Savage, & Lehane, 2005). Based on focus groups and
a questionnaire completed by 474 nurses, results identified research priorities to
be the effect of staff shortages on retention of RNs/registered midwives, quality of
life of chronically ill patients, stress and bullying in the workplace, assessment and
management of pain, skill mix and staff burnout, cardiopulmonary resuscitation
decision making, coordination of care between hospital and primary care settings,
medication errors, and promoting healthy lifestyles. Respondents also indicated
that these priorities warranted immediate attention. A national study has also
reported similar results (Meehan, Butler, Drennan, Johnson, Kemple, & Treacy,
2006). A three-round decision Delphi survey (n = 780 nurses and 142 midwives)
was followed by group workshops that identified key short-term priorities as care
delivery outcomes, recruitment and retention of nurses, communication in clin-
ical practice and nursing input into health policy and decision making, prepara-
tion of midwives for practice, promotion of women-centered and evidence-based
midwifery care, and promotion of the distinctiveness of midwifery.

A number of Irish journals publishing research papers have been launched
over the years, but unfortunately, many have ceased to exist. These include
Nursing Review (1981–2000); The All Ireland Journal of Nursing and Midwifery
(2000–2003), and The Irish Nursing Forum and Health Services (1986–2001). The
following are still published: World of Irish Nursing (1972–), Irish Nurse (1998–),
The Irish Practice Nurse (1999–), and Irish Journal of Anaesthetic and Recovery Nurs-
ing (2003–).

After conducting this review, we conclude that although significant progress
has been made over time, research endeavors have been disparate. The challenge
now is to concentrate research in specific areas, capitalize and build on research
conducted to date, and ensure that practice is evidence based. These challenges
should be met through recent change to an all-graduate profession, increasing
career opportunities that incorporate research and the establishment of strength-
ened managerial roles for nurse and midwives.
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