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Foreword

The ability to demonstrate the value that advanced practice nurses (APNs) 
bring to their patients’ health and to the effective operation of health care 
systems in which they work is even more important today than 10 years ago. 
Outcomes are the data used today to quantify, evaluate, and validate the 
impact of all health care services. Outcomes are used to judge the safety, effec-
tiveness, and overall quality of care. Patient, provider, and system outcomes 
data are used by governmental agencies (e.g., Medicare), health care orga-
nizations (e.g., hospitals, group practices), and payers to determine whether 
performance meets expectations. External audiences also use outcomes data, 
and publicly posted “provider report cards” featuring care outcomes are used 
by individual consumers as well as businesses to make health care choices. 
Additionally, policy makers use the data to determine who provides services 
and how they are paid. Clearly, outcomes data are critical to APN practice.

APNs serve at the front lines of health care and will make even greater 
contributions in the future to improve our health care system. This is in part 
because APNs have developed a reputation for providing accessible, high-
quality, cost-effective care. The foundation for this reputation and for recent 
expansions of practice authority is based on published data demonstrating 
excellent APN care outcomes. As coinvestigator and coauthor of the recently 
published synthesis review of the literature on outcomes of APN care pub-
lished from 1990 to 2008 (Newhouse et al., 2011), I continue to be impressed 
with the number of studies identifying the impact of APN care. However, the 
need for additional work to delineate APN outcomes continues.

So what do APNs need to do and how will this book help? All APNs must 
appreciate the critical importance of outcomes data in evaluating, improving, 
and changing practice. Armed with this knowledge, individual APNs must 
take the next step to incorporate outcomes assessment as a routine compo-
nent of their day-to-day practice. They need to compare their outcome data to 
benchmarks and use the data to refi ne their practice and enhance the profes-
sion. APNs need to be able to discuss outcomes data from their practice and 
how they were achieved. Outcomes, which characterize their patients’ health 
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xii FOREWORD

status, are particularly important for nurse midwives, nurse anesthetists, and 
nurse practitioners. In addition, for clinical nurse specialists who spend much 
of their time behind the scenes ensuring safe and high-quality care deliv-
ery, systems-related variables are critical to survival in these complex care 
systems.

This text provides APN students and educators, practicing APNs, and 
the administrators with whom they work with up-to-date information on 
APN outcomes assessment, the “who, what, when, where, how, and why.” It 
includes critical perspectives on not only the health effects of APN practice, 
but also the economic impact of their practice. Chapters that synthesize cur-
rent data on each APN role will guide practice innovations and enhance prac-
tice authority. Identifi ed gaps in data will help to prioritize future research 
and develop new APN care models, which might lead to improvements in 
health and health care delivery. The authors of this work provide the essential 
information to accomplish all of these important objectives.

Julie Stanik-Hutt, PhD, CRNP, CCNS, FAAN
Associate Professor, Johns Hopkins University, School of Nursing

and Progressive Cardiac Care/Cardiology Nurse Practitioner Service, 
Johns Hopkins Hospital

REFERENCE
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G., . . . L. Weiner, J. (2011). Advanced practice registered nurse outcomes 
1990–2008: A systematic review. Nursing Economics, 29, 230–250.
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Preface

Assessing outcomes of advanced practice nursing care is an important 
aspect of bringing recognition to the multifaceted roles of advanced prac-
tice nurses (APNs) and of their impact on outcomes. Since 2001, when the 
first edition of this book was published, the field of outcomes research has 
further grown and developed. This third edition of Outcome Assessment in 
Advanced Practice Nursing has been written to provide APNs with updated 
resources and information on measuring outcomes of practice. The chapters 
within this book focus on presenting an overview of advanced practice nurs-
ing outcomes research and discussing outcomes measurement in all areas 
of advanced practice nursing, including clinical nurse specialist, nurse prac-
titioner, certified registered nurse anesthetist, and certified nurse midwife. 
Examples of outcome studies are presented from actual research in APN 
practice. Additional chapters focus on a discussion of outcomes assessment 
in specialty APN practice, community and ambulatory settings, information 
on locating instruments and measures for APN outcomes assessment, and 
information on an international initiative focused on the development of an 
APN research data collection toolkit. New to this edition is a chapter focus-
ing on outcomes of APN care that are specifically related to the doctorate of 
nursing practice (DNP).

The contributors to this third edition are recognized expert practitioners, 
educators, and researchers, and collectively they offer invaluable insights into 
the process of conducting outcomes assessments in APN practice. The ever-
expanding fi eld of outcomes measurement can make conducting an outcomes 
assessment complex. Outcome Assessment in Advanced Practice Nursing pro-
vides APNs with up-to-date resources and examples of outcome measures, 
tools, and methods that can be used by APNs in their quest to measure out-
comes of care. This third edition of the book was written to serve as a resource 
for assessing outcomes for APNs, regardless of specialty area of practice or 
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xiv PREFACE

practice setting. Having knowledge of the APN outcomes literature as well as 
the process of assessing outcomes of practice is important for all APNs. The 
true impact of APN care can only be established through continued focus on 
outcomes assessment and evaluation—something that this book encourages 
readers to actively pursue.

Ruth M. Kleinpell
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Chapter 1: Measuring 
Outcomes in Advanced 

Practice Nursing

RUTH M. KLEINPELL

T he measurement of outcomes has been identified as one of the 
most important activities in assessing the effectiveness of an 

intervention, in identifying effective practices, and in identifying 
practices that need improvement (U.S. Department of Health and 
Human Services, Administration for Children and Families, 2010). 
In the broadest sense, outcomes in health care are the result of inter-
ventions based on the use of clinical judgment, scientific knowl-
edge, skills, and experience (Doran, 2011; Kleinpell & Gawlinski, 
2005; O’Grady, 2008). An increased focus on assessing the outcomes 
of advanced practice nursing (APN) has resulted from the growing 
emphasis on outcomes that has become a recognized component 
of the majority of health care initiatives. The demands for measur-
ing outcomes of care have been emphasized by federal and state 
regulatory agencies, practice guidelines, employers, and consumer 
groups. Health care organizations are now actively monitoring 
patient outcomes as a means of evaluation as well as for require-
ments for accreditation and certification.

Contributing to the increased focus on improving outcomes are 
entities such as The Joint Commission, the National Quality Forum, 
and the Agency for Healthcare Research and Quality. Mandatory 
state reporting of hospital quality measures and other initiatives for 
improving health care quality have also prompted greater focus on 
outcomes measurement (Kapu & Kleinpell, 2012). As APNs assume an 
increasing role in providing care to patients in a growing number of 
settings, measuring the impact of their care on patient outcomes and 
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING2

quality-of-care measures becomes a necessary component of perfor-
mance evaluation.

Additionally, health care restructuring continues to change the 
way in which care is delivered, and as APNs’ roles change, the mea-
surement of outcomes is an important parameter by which APN care 
can be evaluated. Moreover, as APNs are involved in providing care to 
a variety of patient groups and in various settings, they are often the 
most familiar with the clinical problems that need to be studied and 
are therefore the ideal practitioners to participate in the development 
of outcome-based initiatives (Resnick, 2006). Knowledge of the process 
of outcomes measurement and of available resources is essential for all 
APNs regardless of practice specialty or setting. This chapter reviews 
important issues in measuring outcomes in APN including a discus-
sion of the state of the science on APN outcomes research.

FOCUSING ON OUTCOMES OF APN

Although the measurement of APN outcomes is important, it is not 
a standard part of institutional or clinical practice. In a recent sur-
vey conducted by the University Health System Consortium, a large 
national group formed from the association of 103 academic medical 
centers, 25 organizations were surveyed on their use of APNs (Moote, 
Krsek, Kleinpell, & Todd, 2011). Survey responses indicated that pro-
ductivity was measured with a variety of metrics, including patient 
encounters, number of procedures, gross charges, collections of pro-
fessional fees, number of shared visits (Medicare), number of indirect 
billing visits (Blue Cross), and number of visits billed under the prac-
titioner provider number. Few organizations had defined productiv-
ity targets, and most reported that they did not measure the impact 
of APN-led interventions, citing difficulties with linking providers 
to patients or difficulties with quantifying outcomes. Although a few 
organizations reported tracking outcomes, often overall by service, 
none had developed a focused plan for outcomes assessment. Those 
who did report tracking outcomes identified that they were moni-
toring length of stay (LOS; 15%); readmission rates (12%); family and 
patient satisfaction (12%); and specific clinical outcomes, such as ven-
tilator days (8%), urinary tract infection (UTI) rates (4%), ventilator-
associated pneumonia rates (4%), skin breakdown rates (4%), venous 
thromboembolism prophylaxis rates (4%), and catheter-related 
bloodstream infection rates (4%; Moote et al., 2011). The results of the 
study revealed that even in institutions that employ large numbers 
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1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 3

of APNs (i.e., 200 or more), no focused effort to assess outcomes had 
been implemented. Assessing the outcomes of APNs and their con-
tributions to care is an essential component of their utilization. Yet, 
it can be challenging to develop focused processes to capture APNs’ 
contributions to care.

OUTCOMES MEASUREMENT IN APN PRACTICE

Measuring outcomes of APN practice involves identifying and choos-
ing indicators to be monitored and choosing a methodology to con-
duct the outcomes assessment. The process of monitoring outcomes of 
APN practice can be complex, as time needs to be allocated to the plan-
ning and conduct of the outcomes assessment. The chapters in this 
book outline several examples of practice-based outcome assessments 
related to APN practice, including indicators monitored and how an 
outcomes assessment was conducted as well as sources for identifying 
outcome-related tools.

OUTCOMES OF APN PRACTICE: WHAT EVIDENCE IS IN THE LITERATURE?

A review of the literature on outcomes measurement in advanced 
practice nursing published since 2000 provides specific examples of 
outcome parameters influenced by APN care (Exhibit 1.1). Several 
recent synthesis reviews highlight that a number of studies have been 
conducted that have focused on the evaluation of APN roles and on 
outcomes of APN care (Hatem, Sandall, Devane, Soltani, & Gates, 
2009; Newhouse et al., 2011; Laurant et al., 2004). These systematic 
reviews have focused on all APN roles including nurse practitioner 
(NP), clinical nurse specialist (CNS), certified registered nurse anes-
thetist (CRNA), and certified nurse midwife (CNM) and have included 
two Cochrane Database systematic reviews on the impact of primary 
care NPs (Laurant et al., 2004) and CNM care (Hatem et al., 2009). A 
systematic review by Newhouse et al. (2011) reviewed the published 
literature on APN outcomes between 1990 and 2008 and found that 
care provided by APNs was similar and in some ways better than care 
provided by physicians alone. APN care was found to reduce LOS and 
costs of care for hospitalized patients and improve functional status; 
improve specific illness-related measures such as glucose control, lipid 
control, blood pressure, or duration of ventilation; reduce length of 
hospitalization, rehospitalizations, and emergency department (ED) or 
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING4

urgent care visits; and result in high patient satisfaction ratings, among 
other outcomes (Newhouse et al., 2011).

Several additional reviews have focused on NP effectiveness 
(Bourbonniere & Evans, 2002; Cunningham, 2004) or a comparison of 
NP and MD practice (Horrocks, Anderson, & Salisbury, 2002). Other 
explorations have included integrative reviews on the impact of APN 

Exhibit 1.1 Examples of Outcome Measures for APNs

Blood glucose control

Symptom management

Patient lengths of stay

Costs of care

Smoking cessation

Adverse events (e.g., accidental extubation)

Patient and family knowledge

Patient self-effi cacy

Urinary incontinence rates

Lipid management

Blood pressure control

Fall rates

Staff nurse knowledge

Staff nurse retention rates

Nosocomial infection rates

Readmission rates

Nutritional intake

Skin breakdown rates

Restraint use

Hand hygiene compliance

Patient and family satisfaction rates

Nurse satisfaction rates

Caregiver knowledge, satisfaction

Rates of adherence to best practices
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1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 5

care (Ingersoll, 2008) and in specialty areas of practice such as heart 
failure management (Brandon, Schuessler, Ellison, & Lazenby, 2009; 
Dickerson, Wu, & Kennedy, 2006; Kutzleb & Reiner, 2006; Lowery 
et al., 2011; Osevala, 2005), chronic kidney disease care (Bissonnette, 
2011; Hamilton & Hawley, 2006), osteoporosis management (Greene & 
Dell, 2010), cystic fibrosis care (Rideout, 2007), and diabetes care man-
agement (Boville et al., 2007; Jessee & Rutledge, 2012).

Early studies assessing the outcomes of APN care explored the 
impact of APN practice and examined process and client outcome 
variables including client management, activities, cost of care, prob-
lem identification, physician acceptance, and disease- or condition-
specific outcomes. Other studies measuring outcomes of APN care 
have explored a variety of factors including the impact of APN care 
on patients, patient satisfaction with care, quality of care provided by 
APNs as compared to physicians, and outcomes of care of APNs in 
comparison to other practitioners, including physician assistants, med-
ical residents, and physicians (Scherr, Wilson, Wagner, & Haughian, 
2012; Schuttelaar, Vermeulen, & Coenraads, 2011; Seale, Anderson, & 
Kinnersley, 2006; Sears, Wickizer, Franklin, Cheadle, & Berkowitz, 
2007; Sears, Wickizer, Franklin, Cheadle, & Berkowitz, 2008; Sidani 
et al., 2006a). Additional studies have explored characteristics of APNs 
that impact outcomes, such as provider proficiency, complication rates, 
clinical competency, and personal activities (Bevis et al., 2008; Dierick-
van Daele, Metsemakers, Derckx, Spreeuwenberg, & Vrijhoef, 2009; 
Gershengorn et al., 2011; Johantgen et al., 2012).

Identifying outcome measures that are “nurse-sensitive” has 
been identified as a way of linking nursing roles to specific health 
care outcomes. A number of nurse-sensitive outcome measures have 
been proposed including clinical outcomes such as symptom con-
trol and health status indicators; prevention of complications such as 
infection and complications of immobility; knowledge of disease and 
its treatment including patient knowledge of the illness process and 
knowledge of medications; and functional health outcomes including 
physical and social functioning (Doran, 2011). Specific nurse-sensitive 
outcomes of APN have also been identified (Exhibit 1.2; Ingersoll, 
McIntosh, & Williams, 2000).

Studies focusing on APN care in specialty areas of practice such 
as acute care have examined several aspects of patient care outcomes 
including rates of UTI and skin breakdown (Elpern et al., 2009; Russell, 
VorderBruegge, & Burns, 2002), use of laboratory tests (Gawlinski & 
McCloy, 2001), LOS (Burns et al., 2003; Gershengorn et al., 2011; Meyer 
& Miers, 2005; Miller, Burns et al., 2002), readmission rates and ED 
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING6

visits (Bissonnette, 2011; Brandon et al., 2009; Lowery et al., 2011; Paul, 
2000), mortality (Burns et al., 2003; Gershengorn et al., 2011), costs of 
care (Burns & Earven, 2002; Burns et al., 2003; Dierick-van Daele et al., 
2009; Meyer & Miers, 2005; Paul, 2000; Schuttelaar et al., 2011), dis-
charge instructions (Kleinpell & Gawlinski, 2005), smoking cessation 
(Kleinpell & Gawlinski, 2005), use of angiotensin-converting enzyme-
I, �-blockers and anticoagulation for cardiac patients (Kleinpell & 
Gawlinski, 2005), thoracostomy tube performance (Bevis et al., 2008), 
or ventilatory weaning (Burns & Earven, 2002; Burns et al., 2003; 
Hoffman, Miller, Zullo, & Donahoe, 2006). It is evident that a num-
ber of studies have evaluated APN outcomes; yet, as APN roles are 
diverse, information on APN outcomes remains needed, especially for 
new and evolving APN roles.

CLASSIFYING APN OUTCOME STUDIES

Organizing studies related to APN outcomes according to categories 
can facilitate discussion and evaluation. A classic outcome categori-
zation schema outlines outcomes based on care-, patient-, and perfor-
mance-related measures (Jennings Staggers, & Brosch, 1999). Although 
not mutually exclusive, using these groupings to examine outcome 

Exhibit 1.2 Nurse-Sensitive Outcomes of APN

Patient satisfaction

Symptom resolution or reduction

Compliance/adherence

Patient/family knowledge

Collaboration among care providers

Functional status

Patient self-esteem

Knowledge and skill of other care providers

Length of time in hospital

Staff satisfaction with work

Costs of care

Patient preparedness for interventions

Adapted from Ingersoll, McIntosh, and Williams (2000).
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1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 7

studies of APN care can aid in summarizing important findings and in 
highlighting areas needing further study. Exhibit 1.3 outlines outcome 
measures used in advanced practice nursing effectiveness research 
grouped according to these areas.

Exhibit 1.3 Examples of Outcome Measures Used in APN 

Effectiveness Research

Care-Related Patient-Related Performance-Related

Costs of care Patient satisfaction Quality of care

Length of stay Patient access to care Interpersonal skills

In-hospital mortality Patient compliance Technical quality

Morbidity Symptom resolution or reduction Adherence to best practice 
guidelines

Readmission rates Health maintenance Completeness of documentation

Occurrence of drug reactions Return to work Time spent in role components

Procedure success rate/
complications

Stress levels APN job satisfaction

Clinic wait time Knowledge Clinical competence

Time spent with patients Blood pressure control Performance ratings

Number of visits per patient Diet and weight control Collaboration

Number of patient 
hospitalizations

Blood glucose levels Procedure complication rates

Use/ordering of lab tests Clinic wait time Revenue generation

Rate of drug prescription Emergency department wait time Physician recruitment and 
retention

Management of common 
medical problems

Patient self-esteem Consultations

Number of consultations Depressive symptoms Time savings for house staff 
MDs

Infant immunizations Patient/family knowledge Resuscitation outcomes

Diagnoses made Functional status Clinical examination

Diagnostic screening tests 
ordered

Quality of life Comprehensiveness

Acute care home visits Caregiver knowledge, satisfaction Relative value units (RVUs)

(continued)
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING8

Care-Related Outcomes of APN

Care-related outcomes are those outcomes that result from APN involve-
ment in care, or an APN intervention. Studies assessing the impact of 
APN care have ranged from studies exploring the impact on quantita-
tive indices such as lab values, physiological values such as weight gain, 
clinical symptoms such as dyspnea or pain, and aspects of health such as 
physical function and mobility (Albers-Heitner et al., 2012; Bissonnette, 
2011; Brandon et al., 2009; Lowery et al., 2011; Newhouse et al., 2011). 
Other studies in this category have measured the effect of APN care 
on length of patient hospitalization, hospital readmission rates, costs, 
appropriateness of prescribing decisions, timeliness of consultations, 
mortality, and morbidity rates (Boville et al., 2007; Brandon et al., 2009; 
Burns et al., 2003; Cowan et al., 2006; Delgado-Passler & McCaffery, 2006; 

Care-Related Patient-Related Performance-Related

Intravenous fl uid volume Patient well-being

Total parenteral nutrition use

Number of blood transfusions

Prenatal/postpartum visits

Low birthweight rates

Rates of cesarean section

Number of induced labors

Analgesia/anesthesia used

Quality of life

Time to readmission

Length of time between 
discharge and readmission

Urinary incontinence

ED visits

Ventilator duration

Rates of UTI

Side rail use and fall rates

Exhibit 1.3 Examples of Outcome Measures Used in APN 

Effectiveness Research (continued)
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1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 9

Dellasega & Zerbe, 2002; Ettner et al., 2006; Gawlinski et al., 2001; 
Lindberg et al., 2002; Litaker et al., 2003; Lowery et al., 2011; McCauley, 
Bixby, & Naylor, 2006; Meyer & Miers, 2005; Neff, Madigan, & Narsavage, 
2003; Rideout, 2007; Russell et al., 2002; Vanhook, 2000). These studies 
have concluded that APNs perform a comprehensive range of activities 
that include both expanded nursing practice activities and collaborative 
physician-related activities (physical assessment and diagnosis, ordering 
diagnostic tests, prescribing treatments, seeking and giving consulta-
tions, case management). In general, these studies have found a variety 
of results related to APN care, ranging from no impact to significant 
impact on outcomes. Studies reporting significant results of APN care 
have cited such parameters as decreased length of hospitalization stay, 
annual cost savings, time savings per day for house staff, and decreased 
outpatient clinic waiting times (Albers-Heitner et al., 2012; Bissonnette, 
2011; Burns et al., 2003; Cowan et al., 2006; Lowery et al., 2011; McCauley 
et al., 2006; Meyer & Miers, 2005; Morse, Warshawsky, Moore, & Pecora, 
2006; Paul, 2000; Rideout, 2007; Russell et al., 2002; Wit, Bos-Schaap, 
Hautvast, Heestermans, & Umans, 2012). Table 1.1 outlines selected 
studies in this category of APN outcomes, including outcome measures 
explored.

Table 1.1 Studies Assessing Care-Related Outcomes of 

Advanced Practice Nursing

Study APN 
role

Outcome indicators Findings

Wit et al. (2012); observation 
study of impact of NP led 
clinic for postoperative 
heart surgery patients

NP Patient hospital length 
of stay, transfer 
time, postoperative 
complications

An NP-led clinic registered 1,967 
patients over 10 years and was 
evaluated to be feasible and 
effective for postop care

Albers-Heitner et al. (2012); 
impact of NP care in 
primary care for adult 
patients with urinary 
incontinence

NP Urinary incontinence 
quality of life, costs

One hundred eighty-six patients 
managed by NPs had signifi cant 
changes in urinary incontinence 
and quality of life and less costs 
of care compared to 198 patients 
receiving usual care

Lowery et al. (2011); 
impact of NP disease 
management model for 
patients with chronic 
heart failure

NP Congestive heart failure 
(CHF) readmissions, 
mortality rates

Patients managed by NPs (n = 458) 
had signifi cantly fewer CHF and 
all-cause admissions at 1 year 
and lower mortality at both 1- 
and 2-year follow-up compared 
to 511 control patients

(continued)
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING10

Study APN 
role

Outcome indicators Findings

Cibulka et al. (2011); 
NP directed oral care 
program for low-income 
pregnant women

NP Oral care practice and 
dental exams

Patients (n = 170) randomized to 
intervention had higher rates of 
toothbrushing and fl ossing and 
dental checkups and less intake 
of high-sugar drinks compared 
to controls

Coddington et al. (2011); 
impact of pediatric NP 
care at a nurse managed 
center on quality of care 
measures

NP Pediatric health care 
effectiveness and 
data information 
set (HEDIS) quality 
indicators

NP care met or exceeded national 
HEDIS benchmark standards 
of care and targets for 
immunizations, treatment of 
upper respiratory infection, and 
access to care measures

Cheung et al. (2011); 
certifi ed nurse midwife-
led normal birth unit in 
China

CNM Characteristics of 
deliveries

Two hundred twenty-six women 
managed by the CNM had 
signifi cant differences in 
deliveries, rates of episiotomies, 
amniotomies (all decreased) 
and increased post delivery 
mobility compared to a matched 
retrospective cohort

Bissonnette (2011); impact 
of APN led chronic 
care model for kidney 
transplant patients

APN Hospital admissions, 
emergency 
department (ED) 
visits, clinical practice 
guideline-based 
treatment

Compared to 119 control patients, 
61 patients managed by APNs 
had fewer hospital readmissions 
and ED visits and higher percent 
of clinical practice guideline 
treatments

Greene and Dell (2010); 
impact of NP disease 
management program 
for patients with 
osteoporosis

NP Number of patients 
treated for 
osteoporosis, hip 
fractures

Over a 6-year period there was a 
263% increase in the number of 
DXA scans done each year, 153% 
increase in patients on anti-
osteoporosis medications, and a 
38.1% decrease in hip fractures

Begley et al. (2010); clinical 
and economic impact 
of nurse specialist and 
advanced practitioner 
care

APN Focus group and Delphi 
study on patient/client 
outcomes

APN care improves patient/
client outcomes including 
symptom management 
and appropriateness of 
medication regime, promotes 
self management and patient 
and family information 
and education, reduces 
exacerbations of conditions, 
prevents complications, and 
improves adherence to treatment

Table 1.1 Studies Assessing Care-Related Outcomes of 

Advanced Practice Nursing (continued)

(continued)

Kleinpell_PTR_Ch01_20-03-13_1-44.indd   10Kleinpell_PTR_Ch01_20-03-13_1-44.indd   10 3/27/2013   3:23:50 PM3/27/2013   3:23:50 PM



1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 11

Brandon et al. (2009); 
impact of APN led 
telephone follow-up 
program for heart failure 
patients

APN Rehospitalizations rates; 
self care behaviors, 
quality of life

Patients receiving the APN-led 
intervention had reduced 
rehospitalizations rates, improved 
patient self-care behaviors, and 
improved quality of life

Capezuti et al. (2007); impact 
of APN consultation and 
educational services on 
side rail use in nursing 
homes

APN Side rail use and fall 
rates

APN led intervention resulted in 
signifi cantly decreased side rail 
use and decreased falls

Rideout (2007); evaluation 
of a pediatric NP care 
coordinator model for 
hospitalized children, 
adolescents, and young 
adults with cystic fi brosis

NP Timelines of inpatient 
consultations; weight 
gain, length of stay 
(LOS), patient/family 
satisfaction, change 
in forced expiratory 
volume in fi rst second 
(FEV1)

In 21 patients, there was a 
signifi cant decrease in time 
to complete consultations, a 
decrease in LOS by 1.35 days 
(p = .06). Patient/parent 
satisfaction was high

Boville et al. (2007); impact 
of NP care in chronic 
disease management 
care of 110 patients with 
diabetes

NP Glycemic control, lipid 
management, blood 
pressure control

NP care with the use of clinical 
algorithms for medication 
intensifi cation resulted in 
improved glycemic control, lipid 
management, and control of 
hypertension

Krichbaum (2007); impact 
of NP led care model for 
elderly patients with hip 
fractures

NP Health and functional 
status; return home 
outcomes

Six-month intervention for 30 
patients demonstrated better 
function at 12 months with 
activities of daily living

Hamilton and Hawley 
(2006); impact of CNS 
care for patients with 
chronic renal failure in 
an outpatient anemia 
management program

CNS Quality of life CNS-managed patients had a 
statistically signifi cant increase 
in quality of life indicators

Morse et al. (2006); 
assessment of an NP-led 
rapid response team 
(RRT)

NP Codes outside the ICU, 
staff in-hospital 
mortality rates

An NP-led RRT resulted in 
decreased perceptions of the 
RRT, decreased in-hospital 
mortality rates and high 
satisfaction ratings from staff

Cowan et al. (2006); analysis 
of impact of acute care 
NP care for medical 
inpatients co-managed 
with MD compared to 
hospitalist-managed care

NP LOS, hospital costs, 
readmission rates 4 
month after discharge 
(p < .001)

Average LOS was lower in NP/MD 
co-managed patients (5 vs. 6 
days)

Table 1.1 continued

(continued)
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Study APN 
role

Outcome indicators Findings

Cragin et al. (2006); impact 
of nurse midwife care on 
patient outcomes

CNM Perinatal outcomes Midwifery patients had more 
optimal care processes with no 
differences in neonatal outcomes

Ettner et al. (2006); impact 
of NP on costs of care for 
medical inpatients

NP Costs of care The addition of a NP to general 
medicine teams was cost 
effective; NP care reinforced 
medical compliance, follow-up 
plans, and symptom management

McCauley et al. (2006); 
impact of APN care on 
elderly patients with 
heart failure

APN Length of time between 
hospital discharge and 
readmission, hospital 
readmission LOS, costs

APN care resulted in reduced 
hospital readmission, reduced LOS 
of readmissions, and decreased 
overall health care costs

Shebasta et al. (2006); 
impact of pediatric NP on 
staff nurse satisfaction

NP Staff nurse satisfaction Involvement of a pediatric NP in 
patient care resulted in higher 
staff nurse satisfaction

Reigle et al. (2006); impact 
of acute care NP on 
cardiology patients

NP LOS, prescription of 
appropriate discharge 
medications, 
documentation of 
patient education

NP-managed patients undergoing 
cardiac catheterization or 
percutaneous coronary intervention 
resulted in decreased LOS, 
more prescription of indicated 
medications, and more 
documentation of patient status 
and patient education

Stolee et al. (2006); impact 
of NP role for long-term 
care residents

NP Ratings of effectiveness 
and satisfaction of 
NP role

NP care signifi cantly impacted the 
primary care of residents in long-
term care

Kutzleb and Reiner (2006); 
prospective quasi-
experimental study assessing 
the impact of NP care on 
patients with heart failure

NP Quality of life, functional 
status

NP-directed care resulted in 
increased patient quality of life 
and health and functioning 
(p = .0003) over a 12-month 
period

Forster et al. (2005); impact 
of CNS care on medical 
patients

CNS Readmission, risk 
of adverse event, 
mortality, quality of 
care

CNS-managed patients had higher 
overall quality of care; no 
differences were observed in 
readmission rates, adverse events, 
or mortality rates compared to 
usual care managed patients

Meyer and Miers (2005); 
acute care NP and 
cardiovascular (CV)
surgery

NP LOS, costs of care Care given by ACNPs on the CV team 
resulted in decreased LOS by 1.91 
days and decreased cost of team 
care by $5,038.91 per patient

(continued)

Table 1.1 Studies Assessing Care-Related Outcomes of 

Advanced Practice Nursing (continued)
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Ahrens et al. (2003); 
impact of CNS-led 
communication 
intervention with families 
of ICU patients

CNS ICU LOS, hospital LOS, 
hospital costs

A structured CNS communication 
initiative resulted in shorter ICU 
LOS and lower costs of care

Neff et al. (2003); impact of 
APN care for home-care 
patients with COPD

APN Dyspnea, activities 
of daily living, 
rehospitalizations ED 
visits

APN-directed pulmonary disease 
management resulted in 
shorter rehospitalization, LOS, 
and less rehospitalizations; a 
signifi cantly higher number of 
patients in the APN group were 
discharged and remained at 
home compared to the control 
group (p < .05)

Burns et al. (2003); for 
mechanically ventilated 
patients in the ICU

NP Ventilator duration, ICU 
LOS, mortality, costs 
of care

An outcomes-management 
model of ACNP care resulted in 
decreased ventilator duration (p 
= .0001), decreased ICU LOS (p 
= .0008), decreased hospital LOS 
(p = .0001), decreased mortality 
rates (p = .02), and more than 
$3,000,000 cost savings

Litaker et al. (2003); impact 
of NP-physician team in 
managing patients with 
chronic disease

NP Glycosylated 
hemoglobin, HDL-C, 
satisfaction with care, 
health-related quality 
of life

Patients randomized to the 
NP-MD team care experienced 
signifi cant improvements in 
mean HbA1C and HDL-C, and 
satisfaction with care

Tijhuis et al. (2002); impact 
of CNS care for patients 
with rheumatoid arthritis

CNS Functional status, 
quality of life, disease 
activity, health utility, 
satisfaction with care

CNS-managed patients had a 
signifi cant improvement (p < 
.05) in functional status, quality 
of life, health utility, and patient 
satisfaction

Russell et al. (2002); ACNP 
care neuroscience ICU 
patients

NP LOS, rates of UTI, 
skin breakdown, 
foley catheter time, 
mobilization out of 
bed

Patients managed by ACNPs had 
shorter LOS (p = .03), shorter 
ICU neuroscience LOS (p < 
.001), lower rates of UTI and 
skin breakdown (p < .05), and 
shorter time to discontinuation 
of foley catheter and 
mobilization out of bed

Lindberg et al. (2002); 
impact of asthma NP care 
for 347 patients

NP Asthma symptoms, 
quality of 
documentation, 
patient self-
management

NP managed patients reported 
fewer asthma symptoms and 
more self- management; 
documentation quality of NP care 
was high

Table 1.1 continued

(continued)
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Study APN 
role

Outcome indicators Findings

Dellasega and Zerbe 
(2002); impact of APN 
intervention on caregivers 
of frail rural older adults

APN Caregiver physical 
health, well-being, 
and perceived stress

Caregivers who received APN 
intervention had higher self-
rated emotional health scores, 
fewer depressive symptoms, and 
lower stress scores

Ley (2001); impact of CNS 
care for cardiac surgery 
patients

CNS Cardiac surgical bleeding A quality improvement initiative 
resulted in decreased 
preoperative exposure to 
clopidogrel and decreased 
postoperative bleeding

Larsen et al. (2001); impact 
of CNS care for adult 
sickle cell patients

CNS Pain consultations, 
patient-controlled 
analgesia use, patient 
education

Implementation of a clinical 
pathway resulted increased pain 
consultations and patient-
controlled analgesia use, and 
increased patient education

Gawlinski et al. (2001); 
ACNP care for cardiac ICU 
patients using extubation 
protocols

NP Mechanical ventilation 
time, reintubation 
events, LOS

Decreased mean time to 
extubation, decreased rates of 
ventilator associated pneumonia, 
shorter LOS, decreased use of 
arterial blood gases

Brooten et al. (2001); 
impact of CNS care for 
women with high-risk 
pregnancies

CNS Preterm infant, prenatal 
hospitalizations, 
infant 
rehospitalizations, 
costs of care, LOS, 
mortality

CNS managed patients had 
fewer preterm infants, fewer 
infant deaths, fewer prenatal 
hospitalizations, decreased LOS

Carroll et al. (2001); 
impact of APN care 
for unpartnered 
elders following acute 
myocardial infarction

APN Patient education, self-
effi cacy, functional 
status

APN-led intervention resulted 
in increased self-effi cacy and 
improved function

Dobscha et al. (2001); 
effectiveness of a 
CNS-led intervention to 
improve primary care 
provider recognition of 
depression

CNS Recognition and 
management of 
depression

A CNS-led intervention resulted in 
improved recognition and initial 
management of depression in a 
VA primary care setting

Barnason et al. (2000); 
impact of CNS led 
recovery program for 
cardiac surgery patients

CNS Factors facilitating and 
inhibiting adherence 
to cardiac therapy 
program

CNS-managed patients required 
less oxygen use on day 2

(continued)

Table 1.1 Studies Assessing Care-Related Outcomes of 

Advanced Practice Nursing (continued)
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Vanhook (2000); analysis 
of effect of the 
implementation of acute 
stroke team facilitated 
by NP

NP Mortality rate, length of 
stay, hospital charges, 
time to arrival after 
symptom, onset

Mortality rated dropped from 5.7% 
to 3.8%, LOS dropped from 10 
days in 1995 to 3.2 days in 1998, 
hospital charges were decreased 
50%, time to arrival after 
symptom onset decreased from 
22 to 7 hours

Paul (2000); retrospective 
review of impact of 
NP-managed heart failure 
clinic for 15 patients with 
congestive heart failure

NP Hospital readmissions, 
emergency 
department visits, 
length of stay, charges 
reimbursement

Six months after implementation 
of heart failure clinic, hospital 
admissions decreased (from 151 
hospital days to 22); mean length 
of stay decreased (from 4.3 days 
to 3.8 days), and mean inpatient 
hospital charged decreased from 
$40,624 per patient admission 
to $5,893; percent of recovered 
charges from reimbursement 
increased from 73% to 87%

Table reviews studies published from 2000 to present. The prior edition of this book reported on studies 
published beginning in the 1960s and 1970s through 2009 (Kleinpell, 2009).

Patient-Related Outcomes of APN Care

Patient-related outcomes of care are those outcomes that impact patient 
perceptions, preferences, or knowledge. Studies in this category have 
measured the effect of APN care on patient satisfaction, quality of life, 
patient access to care, health service utilization, patient compliance, 
patient complaints, patient knowledge, symptom management, social 
function, and psychological function. Findings from these studies have 
revealed that APN care results in increased patient satisfaction, patient 
compliance with treatment plans, cost savings in terms of annual costs 
and hospital charges, decreased lengths of hospital stay, decreased 
readmission rates, changes in patient clinical parameters such as lipid 
levels (Andrus & Donaldson, 2006; Hogan, Seifert, Moore, & Simonson, 
2010; Paez & Allen, 2006), symptom management (McCorkle et al., 
2009), patient self-efficacy (Jessee & Rutledge, 2012; Wand, White, 
Patching, Dixon, & Green, 2012), quality of life (Hanrahan, Wu, Kelly, 
Aiken, & Blank, 2011; McCorkle, Siefert, Dowd, Robinson, & Pickett, 
2007), caregiver knowledge (Bradway et al., 2012), blood pressure con-
trol (Benkert et al., 2001), improvement in patient care practices such as 
pneumococcal vaccine administration (Mackey, Cole, & Lindenberg, 
2005), cervical cancer screening (Kelley, Daly, Anthony, Zauszniewski, 
& Stange, 2002), and increased patient education, among others (Blue 
et al., 2001; Bryant & Graham, 2002; Cooper, Lindsay, Kinn, & Swann, 

Table 1.1 continued
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING16

2002; Gracias et al., 2003; Sears et al., 2007; Sole, Hunkar-Huie, Schiller, 
& Cheatham, 2001). Table 1.2 outlines studies in this category of APN 
outcomes, including outcome measures explored.

Table 1.2 Studies Assessing Patient Related Outcomes of APN Care

Study APN 
role

Outcome indicators Findings

Wand et al. (2012); 
impact of emergency 
department- (ED) based 
mental health NP

NP Patient satisfaction, 
self effi cacy, and 
psychological distress

An ED NP outpatient service 
decreased psychological distress, 
increased self-effi cacy, and 
was rated with high patient 
satisfaction

Jessee and Rutledge 
(2012); impact of NP 
group visits to medically 
underserved patients 
with diabetes in family 
practice clinic

NP Patient health, 
knowledge, and self-
effi cacy

NP intervention resulted in better 
clinical outcomes (A1C), greater 
patient knowledge and better 
self-effi cacy than usual care 
groups

Bradway et al. (2012); 
impact of transitional 
care model for 
cognitively impaired 
older adults and their 
caregivers

APN Care coordination, 
patient and care 
giver information and 
knowledge, experience

APN transitional care improved 
care coordination, caregiver 
information and knowledge, and 
the caregiver experience

Sung et al. (2011); NPs as 
coordinators of acute 
stroke team

NP Time to CT scan, time to 
neurology evaluation, 
and time to initiate 
thrombolytic therapy

All signifi cantly improved; time 
of patient arrival to patient 
treatment was also diminished

Hanrahan et al. (2011); 
impact of APN model 
of care management 
for community dwelling 
persons with HIV and 
serious mental illness

APN Health-related quality of 
life, depression

In a 4-year randomized trial, control 
patients (n = 110) were compared 
to intervention patients 
(n = 128) who received the 
12-month intervention and 
demonstrated signifi cant 
improvement in depression 
and QOL

Hogan et al. (2010); 
cost effectiveness of 
certifi ed registered 
nurse anesthetist care

CRNA Cost of care CRNAs are less costly to train than 
anesthesiologists and have the 
potential for providing anesthesia 
care effi ciently

(continued)
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1. MEASURING OUTCOMES IN ADVANCED PRACTICE NURSING 17

Hatem et al. (2009); 
comparison of nurse 
midwife care to other 
models of care

CNM Childbirth complications A review of 11 trials (12,276 
women) indicated that midwife- 
led models of care were less 
likely to experience antenatal 
hospitalization, the use of 
regional analgesia, episiotomy, 
and instrumental delivery, 
and more likely to experience 
spontaneous vaginal birth and 
initiate breastfeeding

McCorkle et al. (2009); 
postsurgical care for 
women undergoing 
gynecological cancer 
surgery

APN Functional status, 
symptom distress

Women receiving the 6-month 
APN intervention had improved 
functional status, less symptom 
distress, and less uncertainty 
compared to controls

Sears et al. (2007); 
impact of 3-year pilot 
program to expand NP 
care in state workers’ 
compensation system

NP Medical costs and 
disability outcomes

Likelihood of work time loss was 
less for NP claims; duration of lost 
work time and medical costs did 
not differ with MDs

McCorkle et al. (2007); 
randomized clinical trial 
of an APN intervention 
for patients with a 
radical prostatectomy

APN Quality of life depressive 
symptoms

Patients experienced more moral 
distress related to sexual 
functioning while spouses 
experienced marital interaction 
distress; both patients and 
spouses reported decreased 
depression

Paez and Allen (2006); 
NP management of 
hypercholesterolemia 
following coronary 
revascularization

NP Low density lipoprotein 
(LDL) cholesterol 
change

Case management by an NP resulted 
in signifi cant reduction in LDL 
cholesterol levels

McCabe (2005); impact of 
CNS care for patients 
with atrial fi brillation

CNS Patient self-care 
management, 
complications of 
treatment, care 
fragmentation

CNS care resulted in improved 
patient functioning and self-
care management, reduced 
complications of treatment, and 
decreased fragmentation of care

Tsay et al. (2005); impact 
of CNS care for patients 
with end-stage renal 
disease

CNS Perceived stress, 
depression, quality 
of life

CNS managed patients had less 
perceived stress (p = .0005), 
depression (p = .001), and 
improved quality of life (p = .02)

Krein et al. (2004); 
randomized clinical trial 
of NP care for patients 
with diabetes

NP Glycemic control, patient 
satisfaction

There were no differences in 
glycemic control; patients 
managed by NPs had higher 
satisfaction

(continued)

Table 1.2 continued
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Study APN 
role

Outcome indicators Findings

Gracias et al. (2003); NP 
care in surgical ICU for 
900 patient days

NP Infl uence on compliance 
with clinical practice 
guideline use for DVT/
PE, stress ulcer, and 
anemia

Compliance was signifi cantly higher 
for NP team for all 3 clinical 
practice guidelines (DVT/PE p < 
.001, stress ulcer p < .001, and 
anemia p < .02)

Cooper et al. (2002); 
NP care in ER for 199 
patients

NP Patient care, patient 
satisfaction, clinical 
documentation

Patients reported higher levels 
of satisfaction with NP care 
compared to MD care (p < .001), 
and NP clinical documentation 
was rated of higher quality (p < 
.001). There were no differences 
in level of symptoms, recovery 
times, or unplanned follow up 
between the groups

Corner et al. (2003); 
longitudinal study 
assessing impact of 
palliative care APN on 
cancer patients over 
28 days

APN Quality of life, anxiety 
scores

Signifi cant improvements were 
found in emotional (p = .03) and 
cognitive functioning (p = .03) 
and a decrease in anxiety scores 
(p = .003)

Kelley et al. (2002); impact 
of NP preventive care 
for cervical cancer 
screening

NP Cervical cancer screening NP preventive care for cervical 
cancer resulted in a signifi cant 
increase in documentation of 
cervical cancer screening (from 
2% to 69%)

Bryant and Graham 
(2002); client 
satisfaction of 506 
patients who received 
care by 36 APNs at 26 
different practice sites

APN Client satisfaction scores Client satisfaction scores were high 
indicating they were very satisfi ed 
with APN care

Dellasega et al. (2002); 
impact of APN 
intervention for 
caregivers of frail rural 
older adults

APN Caregiver physical health 
and well-being, stress, 
burden

Caregivers in the APN-managed 
group experienced more positive 
physical and emotional health 
outcomes and fewer depressive 
symptoms

Moore et al. (2002); 
randomized clinical trial 
of APN care for patients 
with lung cancer

APN Quality of life, patient 
satisfaction, resource 
use, costs of care

APN-managed patients reported 
less dyspnea at 3 months (p = 
.03), better care for emotional 
functioning (p = .03), and higher 
quality of life (p = .01)

Table 1.2 Studies Assessing Patient Related Outcomes 

of APN Care (continued)

(continued)
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Rantz et al. (2001); CNS 
care for nursing home 
patients

CNS Resident assessment 
measures, falls, activity 
behavior, pressure 
ulcers

CNS care resulted in improvement in 
quality measures including falls, 
behavior symptoms, activity, and 
pressure ulcers

Sole et al. (2001); NP 
care on trauma service 
during a 6-month 
period

NP Types of patients cared 
for, diagnoses, orders, 
patient disposition

NPs identifi ed new diagnoses in 
53% of patients; they were also 
more likely to order rehabilitation 
and discharge planning, bowel 
management, and nutrition-based 
orders

Willoughby and Burroughs 
(2001); descriptive 
study of impact of CNS 
care for skin care for 
diabetic patients

CNS Foot care practices CNS managed patients were more 
likely to use appropriate foot-care 
practices

Benkert et al. (2001); 
assessment of blood 
pressure control 
for patients with 
hypertension in a nurse-
managed center

NP Blood pressure control Insured and uninsured patients 
managed by NPs had comparable 
blood pressure control; uninsured 
patients averaged 3.2 more visits 
per year

Blue et al. (2001); 
randomized control trial 
of NP care for 165 heart 
failure patients

NP Readmission, lengths of 
stay (LOS)

Compared with usual care, 
patients in NP group had fewer 
readmissions for heart failure 
(p = .018) and spent fewer days 
in hospital for heart failure 
(p = .0051)

Diesch et al. (2000); 
impact of CNS-guided 
imagery intervention for 
coronary artery bypass 
surgery patients

CNS Pain, fatigue, anxiety, 
narcotic use, LOS, 
patient satisfaction

CNS guided imagery intervention 
resulted in decreased pain, 
fatigue, anxiety, narcotic use, 
and LOS, and increased patient 
satisfaction

Lacko et al. (2000); 
quasi-experimental 
study assessing impact 
of APN-education 
intervention for staff 
nurses

APN Delirium-screening 
abilities of staff nurses

An APN educational intervention 
resulted in improved delirium- 
screening abilities of staff nurses

Wheeler (2000); 
quasi-experimental 
comparative study of 
CNS managed care for 
patients with total knee 
replacement

CNS LOS, complications CNS-managed patients received 
more nursing care interventions, 
had decreased LOS, and fewer 
complications

(continued)

Table 1.2 continued
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Study APN 
role

Outcome indicators Findings

Ryden et al. (2000); 
randomized control trial 
of APN intervention for 
long-term care residents

APN Incontinence, pressure 
ulcers, aggressive 
behavior

APN-managed patients experienced 
greater improvement or less 
decline in incontinence, pressure 
ulcers, and aggressive behavior

Ritz et al. (2000); 
randomized clinical trial 
of APN intervention 
for newly diagnosed 
patients with breast 
cancer

APN Well-being, mood states, 
uncertainty, costs of 
care

Uncertainty decreased signifi cantly 
in the intervention group at 1, 3, 
and 6 months with the strongest 
effect on subscales of complexity, 
inconsistency, and unpredictability 
There were no differences in costs.

Table reviews studies published from 2000 to present. The prior edition of this book reported on studies 
published beginning in the 1960s and 1970s through 2009 (Kleinpell, 2009).

Performance-Related Outcomes of APN Care

Performance-related outcomes include those outcomes that reflect the 
quality of care provided by APNs. Studies in this category have com-
pared APN care with care provided by other midlevel providers, such 
as physician assistants, or other health care providers, such as medical 
residents and physicians. Studies in this category have also measured 
the effect of APN care on quality of care, interpersonal skills, technical 
quality, completeness of documentation, time spent in role components, 
patient perceptions of care, and clinical examination comprehensiveness 
(Aubrey & Yoxall, 2001; Bevis et al., 2008; Considine, Martin, Smit, Winter, 
& Jenkins, 2006; Hoffman et al., 2006; Kirkwood, Pesudovs, Loh, & Coster, 
2005; Lambing, Adams, Fox, & Divine, 2004; Lenz, Mundinger, Hopkins, 
Lin, & Smolowitz, 2002; Mundinger et al., 2000; Pioro et al., 2001; Seale 
et al., 2006; Sidani et al., 2006b; Sullivan-Marx & Maislin, 2000; Vazirani, 
Hays, Shapiro, & Cowan, 2005; Woods, 2006). Specialty care comparisons 
of APN care and physician care have included detection rates of recur-
rent or metastatic disease (McFarlane et al., 2012), quality of fundus pho-
tography (Lamirel et al., 2012), and cardiac arrest and mortality resulting 
from rapid response team calls (Scherr et al., 2012), among others. Clinical 
outcomes, processes of care, utilization, and cost effectiveness have been 
found to be equivalent or superior to physician, physician assistant, and 
medical resident care (Dierick-van Daele et al., 2009; Gershengorn et al., 
2011; Johantgen et al., 2012; Sullivan-Marx & Maislin, 2000).

Table 1.3 outlines studies in this category of APN outcomes, 
including outcome measures explored. Of those studies conducted 

Table 1.2 Studies Assessing Patient Related Outcomes 

of APN Care (continued)
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Table 1.3 Studies Assessing Performance-Related Outcomes of APN Care

Study APN 
role

Outcome indicators Findings

Scherr et al. (2012); 
comparison of NP-led 
program for rapid 
response teams compared 
to MD care

NP Cardiac arrests, 
mortality rates

No differences in number of cardiac 
arrests or mortality rates for 
255 patients; nurses reported 
confi dence in knowledge of NP 
team

Schuttelaar et al. (2012); 
comparison of NP care 
and dermatologist care for 
children with eczema

NP Costs of care, quality 
of life, patient 
satisfaction

NP care compared to dermatologist 
care was found to be cost effective 
and to result in improved quality of 
life and patient satisfaction

McFarlane et al. (2012); 
comparison of APN and 
physician consultant 
follow up of patients after 
colorectal surgery

APN Detection rates 
of recurrent or 
metastatic disease

APN-led clinic for colorectal cancer 
follow up can achieve satisfactory 
results with detection rates of 
recurrent or metastatic disease 
comparable to MD consultant care

Lamirel et al. (2012); 
quality of NP-directed 
ophthalmoscopy for 
emergency department 
(ED) patients

NP Quality of 
nonmydriatic 
fundus photography 
performed by NPs

Exams for 350 patients by NPs were 
evaluated as comparable for 
quality by 2 neuro-ophthalmologist 
raters

Johantgen et al. (2012); 
comparison of nurse 
midwife and physician 
labor and delivery care

CNM Processes of care and 
infant outcomes

CNM care was found to have lower 
use of epidurals, episiotomies, 
and labor induction and perineal 
lacerations; no differences were 
found for Apgar scores, birth 
weight, or NICU admission 
compared to MD

Gershengorn et al. (2011); 
comparison of NP care and 
medical resident care for 
MICU patients

NP Hospital mortality, 
length of stay, 
discharge 
disposition

No difference in hospital mortality, 
length of stay (ICU, hospital), or 
posthospital discharge disposition 
for NP compared to MD care

Dierick-van Daele et al. 
(2009); comparison of 
NP and general medical 
practitioner care in 
primary care

NP Costs of care, follow 
up consultations

12 NPs were compared to 50 GPs 
working in 15 general primary care 
practices. Direct costs were lower for 
NP care. Practices did not differ for 
direct costs plus costs from a societal 
perspective for patients aged less 
than 65 years. Cost differences were 
attributed to differences in salary

Bevis et al. (2008); 
comparison of outcomes of 
thoracostomies performed 
by NPs versus MDs

NP Insertion 
complications, 
lengths of stay 
(LOS), morbidity

No differences in insertion 
complications, LOS, or morbidity

(continued)
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Study APN 
role

Outcome indicators Findings

Considine et al. (2006); 
comparison of NP care with 
ED MD care for patients 
with hand/wrist wounds, 
hand/wrist fractures, and 
cast removal

NP ED wait times, 
treatment time, 
ED LOS

There were no differences in median 
LOS

Hoffman et al. (2006); 
comparison of NP and 
critical care fellow care 
for 192 ICU mechanically 
ventilated patients

NP LOS, days of 
mechanical 
ventilation, 
readmissions, 
mortality

There were no differences in LOS, 
days of mechanical ventilation, 
readmissions, weaning status, or 
mortality

Seale, Anderson, and Kinnersley 
(2006); comparison of 
treatment advice of primary 
care NP versus general MD 
practitioners

NP Treatment advice 
during same day 
appointments

A statistically signifi cant greater 
proportion of NPs talk concerned 
treatments, with discussion of how 
to use treatments and of side effects

Sidani et al. (2006); 
comparison of processes 
of care (roles and 
coordination of services) 
of acute care NPs and 
physician residents

NP Patient perceptions 
of care

NPs engaged in management and 
informal coordination activities 
more than MDs while MDs engaged 
in more formal coordination 
activities. NPs encouraged more 
patient participation in care and 
provided more patient education

Woods (2006); comparison of 
neonatal NP and MD care 
for neonates

NP Assessment and 
clinical examination 
comprehensiveness, 
completeness 
of management 
plan, procedures 
performed, 
medications 
ordered, quality of 
record keeping

Management and care were found 
to be similar; there were no 
statistically signifi cant differences 
in the standard and quality 
of care; however, NPs did not 
perform as well as MDs in terms 
of overall completeness or 
comprehensiveness of care

Vazirani et al. (2005); 2-year 
review of NP care for 
inpatients

NP Perceptions of NP role 
by 156 MDs and 123 
staff nurses

Physicians reported greater 
collaboration (p < .001) and better 
communication (p = .006); nurses 
reported better communication 
with NPs than with MDs (p < .001)

Hoffman et al. (2005); 
comparison of acute care NP 
care with critical care fellows 
care for 526 ICU patients

NP Readmission, duration 
of mechanical 
ventilation, LOS

There were no differences in 
readmission, mortality, duration 
of mechanical ventilation, LOS, or 
disposition

Table 1.3 Studies Assessing Performance-Related Outcomes 

of APN Care (continued)

(continued)
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Kleinpell (2005); 5-year 
longitudinal study of 437 
acute NPs

NP Role and role 
components

ACNPs reported spending a majority 
of time in direct patient care 
management (85% to 88%). Other 
care aspects of the role include 
teaching, research, program 
development, quality assurance, 
and administrative components

Krichbaum et al. (2005); 
impact of APN 
intervention to reinforce 
protocols for care for long-
term care residents

APN Urinary incontinence, 
pressure ulcers, 
depression, 
aggression

An APN-directed intervention resulted 
in improved resident outcomes 
for urinary incontinence pressure 
ulcers, depression, and aggression

Seale et al. (2006); 
comparison of NP and 
MD care for geriatric 
inpatients

NP Time spent in 
activities including 
patient care, 
documentation, 
care, readmission, 
and mortality rates

Readmission and mortality rates 
were similar. NPs spent more time 
planning; MDs spent more time 
on literature reviews. Charges per 
length of stay were lower for MDs

Aigner et al. (2004); 
comparison of NP and 
MD care for nursing home 
residents

NP ED visits, 
hospitalizations, 
LOS, costs, annual 
history and physical 
exams

No differences were found between 
the groups for outcomes; 
NP-managed patients were seen 
more often, refl ecting increased 
patient access to care

Lenz et al. (2004); 
comparison of NP and 
MD care for primary care 
patients

NP Health status, disease-
specifi c physiologic 
measures, ED visits 
satisfaction

No differences were found between 
the groups in any measure

Scisney-Matlock et al. 
(2004); comparison 
of hypertension care 
by physicians versus 
physician-APN care

NP Blood pressure control, 
patient knowledge 
of hypertension

NP-MD-managed patients had lower 
BP readings and higher scores for 
discussion of BP readings

Hoffman et al. (2003); ACNP 
care in comparison to 
pulmonary critical care 
fellows in ICU

NP Activities and roles in 
the ICU

ACNPs and fellows spent a similar 
proportion of time performing 
required tasks. Physicians spent 
more time in nonunit activities 
such as education while ACNPs 
spent more time interacting with 
patients and patients’ families and 
collaborating with health care team

Lenz et al. (2002); 
comparison of NP and MD 
care for adults with type 2 
diabetes

NP Processes of care, 
hemoglobin 
AIC testing, 
documentation

NPs were more likely than MDs to 
document HgA1C levels, general 
education, patient height, 
urinalysis results, education about 
nutrition, weight, exercise, and 
medications

Table 1.3 continued

(continued)

Kleinpell_PTR_Ch01_20-03-13_1-44.indd   23Kleinpell_PTR_Ch01_20-03-13_1-44.indd   23 3/27/2013   3:23:51 PM3/27/2013   3:23:51 PM



OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING24

Study APN 
role

Outcome indicators Findings

Aubrey and Yoxall (2001); 
neonatal NPs provided 
the same comparison of 
neonatal NP versus MD 
care in resuscitation of 245 
preterm infants at birth

NP Resuscitation 
outcomes

Resuscitation teams led by NPs had 
the same number of interventions 
as those led by MDs. Babies 
resuscitated by NPs were intubated 
more quickly and received 
surfactant sooner (p = .0001) and 
were less likely to be hypothermic 
on admission to the ICU (p = .013)

Pioro et al. (2001); 
comparison of NP and 
MD care for 381 general 
medical patients

NP LOS, costs, 
consultations, 
complications, 
transfers to ICU

There were no signifi cant differences 
between NP and MD care

Sullivan-Marx and Maislin 
(2000); exploratory 
comparison study of NP 
(n = 43) and family MD 
(n = 46) relative work 
values in the Medicare fee 
schedule for 3 offi ce visit 
codes

NP Relative work values 
and intensity for 3 
current procedural 
terminology (CPT) 
codes for offi ce 
visits: 99203-offi ce 
visit for new patient, 
99213-offi ce visit for 
established patient 
with low complexity 
medical decisions, 
and 99215-offi ce 
or outpatient visit 
of established 
patient with high 
complexity medical 
decisions

No signifi cant differences between 
NPs and MDs were found in the 3 
CPT codes for relative work values 
and intensity. NPs estimated higher 
intraservice (face-to-face) time 
with patients (p < .01) and MDs 
higher pre-service time (p < .05) 
(reviewing health records, lab data) 
and post coordination of care, 
contact with family and insurer)

Mundinger et al. (2000); 
randomized trial of NP and 
MD care in primary care in 
4 community-based and 
1 hospital-based clinic. 
Care delivered to 806 NP 
patients was compared to 
care given to 510 physician 
patients

NP Patient satisfaction 
health status 
physiologic test 
results 1 year 
service utilization

No signifi cant differences found in 
patients’ health status at 6 months; 
no differences in health service use 
at 6 months or 1 year; no differences 
in initial appointment; satisfaction 
with provider attributes was higher 
for physician at 6 months; for 
patients with hypertension, diastolic 
value was lower

Karlowicz and McMurray 
(2000); comparison of 
neonatal NP and pediatric 
residents’ care of 201 low-
birth-weight infants

NP LOS, survival to 
discharge, costs

There were no signifi cant differences 
between NP and MD care

Table reviews studies published from 2000 to present. The prior edition of this book reported on studies 
published beginning in the 1960s and 1970s through 2009 (Kleinpell, 2009).

Table 1.3 Studies Assessing Performance-Related Outcomes 

of APN Care (continued)
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and published in the literature, those categorized as assessing perfor-
mance-related outcomes of APN practice represent the largest number 
of studies.

Although categorization of APN studies facilitates analysis and 
critique, the categories are not mutually exclusive. Several studies 
combined measures of care-, patient-, and performance-related out-
come measures.

SOURCES FOR IDENTIFYING OUTCOME MEASURES 

AND OUTCOME INSTRUMENTS

Sources for identifying outcome measures include the literature on 
outcomes, outcomes measurement manuals, regulatory and accredit-
ing agencies, governmental sources, and clinical practice guidelines. 
A number of data-gathering tools can be used to collect outcome data 
including flow charts, check sheets, protocols, guideline-based perfor-
mance measures, critical pathways, and instruments. A growing num-
ber of instruments that have established reliability and validity are 
available for use in outcomes measurement studies. Sources for find-
ing outcomes measurement tools include the literature, specialty orga-
nizations and institutes, software programs, and Internet sources.

Other sources of outcome and performance measures include text-
books, journal supplements, software, and Internet sources devoted 
to maintaining collections of instruments, tests, rating scales, and 
other tools that can be used for outcomes research. Issues to con-
sider in choosing tools and instruments for outcomes measurement 
studies include instrument purpose and intended study population, 
length and completion time, degree and type of reliability, and valid-
ity testing conducted with the instrument, administration and scoring 
aspects, and associated fees for use and/or scoring. The use of objec-
tive documentation tools can also help to evaluate APN work activities 
and measure performance and outcomes (Whitcomb, Craig, & Welker, 
2000). Such tools, like a customized APN productivity tool, can be used 
to track outcomes of APN care based on daily role components (Steuer 
& Kopan, 2011). The chapter by Schwartz et al. in this book further 
reviews sources of outcome instruments including Internet resources.

HIGHLIGHTING THE IMPACT OF APN CARE NATIONALLY 

AND INTERNATIONALLY

The contributions of APN care are demonstrated not only in an impres-
sive number of published studies but also in authoritative resources. 
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A recent scientific statement from the American Heart Association 
related to cardiology care and emerging training models identified 
that APNs with expertise in cardiac care contribute to cost-effective 
care, improved staffing, and continuity of care (Morrow et al., 2012). 
Similarly, the Society of Critical Care Medicine highlights the role of 
NPs in critical care and the impact on patient care in acute care and 
intensive care unit settings (Kleinpell, Buchman, & Boyle, 2012). An 
Agency for Healthcare Research and Quality review on the impact of 
APNs focused on the outcomes of APN care and APN-led initiatives on 
patient safety and quality of care (O’Grady, 2008). Additionally, a grow-
ing number of international studies and initiatives have also identified 
the increasing role that APNs play in providing patient- and family-cen-
tered care and in impacting quality of care (Albers-Heitner et al., 2012; 
Ball, Walton, & Hawes, 2007; Begley et al., 2010; Cheng, 2012; Cheung 
et al., 2011; Fagerström & Glasberg, 2011; Partiprajak, 2012; Schuttelaar 
et al., 2011). A country review of the APN role in Ireland, commissioned 
by the National Council for the Professional Development of Nursing 
and Nurse Midwifery, assessed the clinical and economic impact of the 
roles (Begley et al., 2010). Using a variety of data collection tools and 
Delphi methodology, the study demonstrated that care provided by 
clinical specialist and advanced practitioners improves patient/client 
outcomes, is safe, acceptable, and cost neutral. APN care was found to 
improve symptom management, appropriateness of medication regime, 
self-management, patient and family education, and reduce exacerba-
tions of conditions, prevent complications, and improve adherence to 
treatment plans (Begley et al., 2010).

Other reviews of APN roles in Canada (DiCenso et al., 2010), 
Scotland (National Health Services, 2012), Australia (Chang, Gardner, 
Duffield, & Ramis, 2010; Jennings et al., 2008), Ireland (Meskell, 2012), the 
Netherlands (Dierick-van Daele et al., 2010), and Finland (Fagerström 
& Glasberg, 2011) highlight the importance of assessing outcomes to 
ensure continued role development.

SUMMARY

Studies measuring the impact of APN care have found that APNs 
improve access to care, competently manage care for patients in a vari-
ety of health care settings, are accepted by patients, and provide high-
quality care. Several studies additionally identified that the APN-led 
approach to care improves both the processes and outcomes of care, 
highlighting specific aspects such as increased use of clinical prac-
tice guidelines (Begly et al., 2010; Bissonnette, 2011; Gracias et al., 2008; 
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Russell et al., 2002). Additional research on APNs has further explored 
the impact of APN care on care-, patient-, and performance-related 
outcomes. Identifying domains of APN practice may help in catego-
rizing role functions that are unique to APN practice and that can 
be examined in terms of their effect on patient outcomes. Beal (2000) 
examined the practice of NPs working in a neonatal intensive care 
unit and identified nine domains of NP practice including (1) diagnos-
tic/patient monitoring, (2) management of patient health/illness, (3) 
administering/monitoring therapeutic interventions and regimens, (4) 
monitoring/ensuring quality of health care practices, (5) organization 
and work role, (6) helping role, (7) teaching/coaching role, (8) manage-
ment of rapidly changing situations, and (9) consulting role. In evaluat-
ing what a particular APN role encompasses in terms of role functions, 
outcomes that are impacted by APN care can be more readily identi-
fied. Developing APN-specific metrics that reflect the direct-care role 
components can also help to facilitate the tracking of outcomes (Kapu, 
Thomson-Smith, & Jones, 2012).

A predominant number of studies have focused solely on compar-
ing APN care to other health care providers. Although it is important 
to establish that APN care is not different (or better) than that of other 
health care providers, research on the unique contributions and out-
comes of APN care is needed. Several synthesis reviews on the impact 
of APNs on patient outcomes have confirmed that additional studies 
are needed to demonstrate APN importance to cost and quality out-
comes in a variety of populations (Hatem et al., 2009; Newhouse et al., 
2011; Laurant et al., 2004).

The current emphasis on quality of care and care effectiveness 
mandates that APNs demonstrate their impact on patient care, health 
care outcomes, and systems of care. Assessing the outcomes of APN 
care has become a necessary rather than an optional component of per-
formance evaluation. It is only through demonstrating the outcomes of 
APN care for patients, providers, and health care systems that the value 
of this care can be defined. Additionally, as the APN role is expanding 
to a variety of unique practice settings including in patient hospital 
settings, subacute care, urgent care, home care, long-term care, as well 
as traditional primary care settings, the impact of the APN in these 
settings needs to be further explicated.

RECOMMENDATIONS FOR APN OUTCOME STUDIES

The Institute of Medicine report on the future of nursing highlighted 
the importance of promoting the ability of APNs to practice to the full 
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extent of their education and training and to further identify nurses’ 
contributions to delivering high quality care (Institute of Medicine of 
the National Academies, 2010). Inherent in this focus is the need to 
demonstrate the outcomes of APN care.

The use of practice-level outcome studies has been proposed as 
a way to practically measure the effect of APN care (Buppert, 2000). 
As randomized clinical trials are often not feasible in clinical practice 
settings, the use of practice-level outcome studies can enable measure-
ment of an APN intervention by comparing the patient’s improvement 
with the patient’s baseline measurements (Buppert, 2000). Other study 
designs such as quasi-experimental, qualitative or descriptive, or the 
use of case studies can also be employed in assessing APN outcomes. 
Additionally, APNs and researchers who have conducted outcomes 
research on the impact of the APN role need to be encouraged to dis-
seminate the results through publications and presentations.

Use of nationally recognized outcome measures and instruments 
rather than self-developed tools should be incorporated into APN out-
comes research. The use of outcome measures that have an impact on 
health policy (such as costs, access to care, and quality of life) should 
also be adopted. Additionally, research with the use of randomiza-
tion and experimental designs that incorporate multiple sites and/or 
large patient populations are also needed in APN outcomes research. 
Finally, successful methods and processes used to conduct outcomes 
research need to be shared to facilitate replication and to disseminate 
knowledge. The need for outcomes research on the APN role continues 
to exist. Measuring outcomes of advanced practice nursing is needed 
to establish the continued impact of APN care and highlight the effec-
tiveness of APNs, as well as to identify the unique contributions that 
APNs bring to patient care in the evolving health care arena.
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Chapter 2: Analyzing 
Economic Outcomes in 

Advanced Practice Nursing

KEVIN D. FRICK, CATHERINE C. COHEN, 
AND PATRICIA W. STONE

Chapter Objectives

Present an overview of fi ve different types of economic evaluations 1. 
that an advanced practice nurse (APN) may encounter.
Contrast economic evaluation methodology with that of compara-2. 
tive-effectiveness studies.
Outline appropriate outcome measures for each type of analysis.3. 
Summarize and critique published examples of each type of eco-4. 
nomic evaluation.
Discuss methodological issues of importance to economic 5. 
evaluations.

Chapter Discussion Questions

Compare and contrast comparative-effectiveness research with cost-1. 
effectiveness research.
Describe a scenario for study where a cost–utility methodology 2. 
would be appropriate. Provide an example.
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If studying three interventions with no single standard outcome 3. 
measure (or validated means of clinical outcome aggregation), 
which methodology may be most appropriate?
What is a key assumption required for a successful cost–benefi t 4. 
analysis (CBA)? How are the outcomes of CBAs presented?
Use a “two-step” approach to determine cost of a new antibiotic for-5. 
mulation that requires 4 minutes of reconstitution preparation by 
the RN immediately prior to IV infusion.

Cost effectiveness of health care practice is an increasingly 
important topic in the delivery of care and consequently in 

nursing research. The growing proportion of older adults in the 
U.S. population, various improvements in healthcare technology, 
direct-to-consumer advertising for a long list of pharmaceuticals, 
increasing costs of doing business in other sectors besides health 
care, and international competitive pressures on wages and ben-
efits have drawn greater attention to the costs of health care over 
time. The focus on cost is not the only factor raising the importance 
of studying and contemplating the cost effectiveness of health care 
in the United States. Other relevant factors include (1) the scien-
tific recommendations related to the conduct of cost-effectiveness 
analyses that have been issued in the United States, (2) a format 
for formulary submissions offered by the Academy of Managed 
Care Pharmacy, (3) recognition by parties in the United States of 
other recommendations around the globe, (4) conferences related 
to cost effectiveness sponsored by the National Institute of Nursing 
Research, and (5) an increasing focus on comparative effectiveness 
more generally.

In 2010, U.S. health care spending increased 3.9% (greater than 
the rate of inflation) to a total of $2.6 trillion or 17.9% of the gross 
domestic product (Centers for Medicare & Medicaid Services, 2012). 
This increasing level of expenditure and the greater proportion of 
the gross domestic product being spent on health care forces policy 
makers to consider the costs as well as the effectiveness of new treat-
ments, devices, or interventions. Health policy makers increasingly 
request analyses, including projected economic outcomes prior to the 
approval of funding for or reimbursement of these new activities. 
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In the current health care environment, advanced practice nurses 
(APNs) need to be knowledgeable about the interpretation of cost and 
effectiveness data in particular, when they are combined in a cost-
effectiveness study.

The increased demand for economic information has resulted in 
a number of economic evaluations in the literature specific to nursing 
(e.g., Anderson, Walsh, Louey, Meade, & Fairbrother, 2002; Brooten et al., 
2002; Crowther, 2003; Spetz, 2005) and a plethora of cost- effectiveness 
studies (Neumann, Greenberg, Olchanski, Stone, & Rosen, 2005). Not 
only are APNs and other clinicians now expected to review publi-
cations containing economic outcomes related to their services, but 
they must also participate in these analyses and interpret others for 
appropriateness of implementing findings into practice (e.g., Chiu & 
Newcomer, 2007; Chummun & Tiran, 2008; Lee, Chan, Chen, Gin, & 
Lau, 2007; Subramanian et al., 2007).

To accomplish these goals, APNs must understand how to dis-
tinguish comparative-effectiveness research from cost-effectiveness 
analysis (CEA) research. Comparative-effectiveness research has been 
defined as the conduct and synthesis of research comparing the benefits 
and harms of different interventions and strategies to prevent, diagnose, 
treat, and monitor health conditions in “real-world” settings; its pur-
pose is to improve health outcomes by developing and disseminating 
evidence-based information about the everyday effectiveness of inter-
ventions (Federal Coordinating Council for Comparative Effectiveness 
Research U.S. President, U.S. Congress, & U.S. Department of Health 
and Human Services, 2009; Iglehart, 2009; Volpp & Das, 2009). This is 
in contrast to efficacy research, such as a randomized controlled trial, 
where the question is typically whether the treatment can work under 
a controlled environment. Because co mparative-effectiveness research 
is aimed to inform actual patient situations, it is very much patient-cen-
tered and thus is also called patient-centered outcomes research. This 
methodology not only highlights the everyday needs of the patients, 
but it may also incorporate many different types of patient outcomes. 
Cost-effectiveness research is one type of patient-centered outcomes 
research that focuses on economic outcomes of two or more compa-
rable health care interventions and is an important component of a 
comprehensive comparative-effectiveness assessment (Garber, 2011; 
Jacobson, 2007; Stone, 2001a, 2001b).

A number of different methods are employed to address economic 
outcomes of health care. The purposes of this chapter are (1) to present 
an overview of five different types of economic evaluations an APN 
may encounter, (2) discuss appropriate outcome measures for each 
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type of analysis, (3) present and critique published examples of each 
type of economic evaluation, and (4) discuss methodological issues of 
importance to economic evaluations.

TYPES OF ECONOMIC EVALUATIONS

Five different methods of economic evaluations are commonly used 
in assessing the economic impact of new health care interventions 
and technology. Table 2.1 presents a brief overview of these methods 
(Drummond, Sculpher, Torrance, O’Brien, & Stoddart, 2005). In all of 
these economic outcome evaluations, alternative strategies are com-
pared and the incremental cost of the competing strategies is com-
puted according to the following formula:

Incremental costs = C1 − C2

where C1 represents the cost of the new intervention and C2 repre-
sents the cost of the comparator (e.g., the next-best strategy). There is 
more variation between methods regarding how effectiveness is mea-
sured, although the focus remains on incremental changes in effec-
tiveness (i.e., comparing the outcome of one intervention with that of 
another).

Table 2.1 Types of Economic Evaluations

Type of Study Defi nition Effect Measurement

Cost minimization 
analysis (CMA)

An analysis that computes the incremental costs of 
alternatives that achieve the same outcome

Not measured

Cost consequence 
analysis (CCA)

An analysis in which incremental costs and effects 
are computed, without any attempt to aggregate 
them

Natural occurring units*

Cost-effectiveness 
analysis (CEA)

An analysis in which incremental costs and effects 
are presented in a ratio

Natural occurring units

Cost-utility 
analysis

A special type of CEA, in which quality of life is 
considered

Quality-adjusted life years

Cost-benefi t 
analysis (CBA)

An analysis in which incremental costs and effects 
are computed, and all benefi ts and costs are 
measured in dollars

Dollars

*Examples of natural occurring units are life-years gained, disability-days saved, or cases avoided.
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Cost-Minimization Analysis

In a true cost-minimization analysis (CMA), only the costs are eval-
uated and the alternatives are assumed or have been found to offer 
equivalent outcomes. Many of these studies begin as cost-effectiveness 
studies (discussed in more detail below), in which the investigators 
expected one intervention to be both more effective and more expen-
sive. As a result, in most published economic evaluations labeled as 
CMAs, some level of effectiveness of the strategies being compared is 
measured (e.g., Goodman et al., 2007; Patel, Duquaine, & McKinnon, 
2007). In each study, clinical outcomes were measured prior to the 
study being published as a CMA. In the Goodman et al. (2007) study, 
the authors measured a number of outcomes of a fitness-for-life pro-
gram and found no statistically significant differences between groups. 
In the Patel et al. (2007) study, outcomes associated with changes in 
the dosing of meropenem were found to be similar prior to the study 
being published as a cost-minimization study.

Cost–Consequence Analysis

A cost–consequence analysis (CCA) is a study in which the costs and 
the consequences of two or more alternatives are measured, but costs 
and consequences are listed separately. This methodology is often 
chosen when there is no obvious summary measure for the outcomes 
applicable to the interventions being studied. In a CCA, the analyst 
expects the decision makers to form their own opinions about the rela-
tive importance of the findings. To facilitate decision making, the ana-
lysts provide an array of consequences applicable to each strategy. Two 
studies serve as examples of this methodology being used in the nurs-
ing literature. Sørensen and Frich (2008) analyzed the consequences of 
a nurse follow-up intervention for chronic nonmalignant pain patients 
and described outcomes in terms of the eight SF-36 subscales. Dawes 
et al. (2007) compared nurse-supported early discharge for women 
receiving major abdominal or pelvic surgery with those receiving 
usual care. In addition to studying costs, Dawes et al. examined results 
from the SF-36, complications, length of hospital stay, readmissions, 
and satisfaction.

Cost-Effectiveness Analysis

CEA also measures incremental costs. In CEA, incremental con-
sequences are measured in a single common natural unit, such as 
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life-years gained or cases avoided. In addition, costs and effects are 
summarized in an incremental cost-effectiveness ratio, which is calcu-
lated using the following formula:

Cost-effectiveness ratio = (C1 − C2)/(E1 − E2)

where C1 equals the cost of the new intervention, C2 equals the cost 
of the comparator, E1 equals the effect of the new intervention, and 
E2 equals the effect of the comparator. For CEA, analysts often attach 
the resource utilization data-collection process to a randomized trial, 
usually powered on something other than the cost-effectiveness result 
(e.g., Paez & Allen [2006] examined nurse management of hypercholes-
terolemia patients), or employ a decision-analytic approach and model 
the problem through the use of a decision tree (e.g., Kang, Mandsager, 
Biddle, & Weber [2012] examined different methods of monitoring 
for methicillin-resistant Staphylococcus aureus in academic hospitals; 
Honkanen, Schackman, Mushlin, & Lachs [2005] modeled external 
hip protectors being used in nursing homes). A sample decision tree is 
diagrammed in Figure 2.1.

The decision is between choosing alternative 1 or alternative 2. 
Both alternatives have associated probabilities of good and bad out-
comes. In addition, there are the associated costs of each strategy. The 
use of decision analysis and decision trees is a defined mathematical 
modeling technique. It is suggested that anyone interested in using 
this technique seek training opportunities. There are a number of 
highly readable texts available to the APN wishing to understand this 
approach better (Drummond et al., 2005; Haddix, Teutsch, & Corso, 
2002; Muennig, 2008; Petitti, 2000).

A number of examples of CEA can be found in the recent nurs-
ing literature (Ganz, Simmons, & Schnelle, 2005; Honkanen et al., 2005; 
Kang et al., 2012; Paez & Allen, 2006; Rost, Pyne, Dickinson, & LoSasso, 

Decision

Good Outcome

Good Outcome

Bad Outcome

Bad Outcome

Alternative 1

Alternative 2

Figure 2.1 Example of a Decision Tree
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2005). Paez and Allen (2006) provide an excellent example of deriving 
a CEA from a randomized trial. The study included 228 consecutive 
adults with hypercholesterolemia and chronic heart disease who were 
hospitalized. The intervention was follow-up care regarding lipid man-
agement, including lifestyle modification with services being provided 
by a nurse practitioner; this was compared with usual care enhanced 
with a small amount of extra information on lipids. The results were 
expressed as the extra dollars spent per unit change in low-density 
lipoprotein cholesterol (LDL-C) at 1 year and per percentage reduc-
tion in LDL-C at 1 year. Although this is an acceptable health outcome, 
it only facilitates comparison with other studies that are focusing on 
interventions for hypercholesterolemia. In contrast, Ganz et al. used a 
Markov simulation cohort (i.e., simulating what happens to a cohort of 
individuals over multiple periods through time) to estimate the cost 
effectiveness of having recommended staffing levels. This group used 
data from the literature, showed the sources very clearly, and expressed 
their results in dollars per quality-adjusted life year (QALY, discussed 
in more detail below).

The QALY is a common outcome unit at this point in time, as it has 
been recommended by a number of organizations around the world 
and facilitates comparisons among different studies. More generally, 
many economic analysts recommend using a standard outcome mea-
sure, such as dollars per life year ($/LY), because it is appropriate to 
different health care situations. Consequently, results can be compared 
across a variety of patient populations and settings. Although easy to 
understand, an outcome measure of $/LY considers only survival, not 
suboptimal health states and/or quality of life. This is a concern, as 
quality of life is often considered an important issue to individuals 
considering different health care treatments. This leads directly into 
the more detailed discussion of QALYs and their application, which 
follows.

Cost–Utility Analysis

Cost–utility analysis (CUA) considers the effectiveness of the inter-
ventions on both the quantity and the quality of life in a single 
multidimensional measure, QALY. The QALY is a measure of the 
quantity of life gained weighted by the quality of that life. Quality 
of life is measured by a utility, which is a measure of preference for 
a given health state rated on a scale of 0 (death) to 1 (perfect health). 
Because dollars spent to gain a QALY are not disease specific, the 
measure is useful for informing health policy decisions and is 
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recommended for such use by the U.S. Public Health Service’s Panel 
on Cost-Effectiveness in Health and Medicine (Gold, Siegel, Russell, 
& Weinstein, 1996). However, variance in the interpretation of what 
QALYs are actually measuring (“Determinants of health economic 
decisions in actual practice: The role of behavioral economics,” 2006) 
and lack of universal agreement as to what society should be will-
ing to pay to gain a QALY persists (Donaldson et al., 2011; Hirth, 
Chernew, Miller, Fendrick, & Weissert, 2000; Ubel, Hirth, Chernew, 
& Fendrick, 2003). In fact, a 2009 meeting of the International Society 
of Pharmacoeconomics and Outcomes Research (ISPOR) devoted a 
development workshop to determining how to define and measure 
the value of QALY. Despite ongoing debate, the figure of $50,000/
QALY is still often cited in the United States (Braithwaite, Meltzer, 
King, Leslie, & Roberts, 2008).

One group of researchers considered a nursing intervention to 
increase adherence to antiretroviral therapy among HIV-infected 
patients (Freedberg et al., 2006). The design of this study illustrates 
how data from a randomized clinical trial can be combined with a 
computer-modeling exercise to conduct the CEA. The authors modeled 
the associated change in virologic suppression as well as changes in 
cost- and quality-adjusted survival. Comparing these results with the 
costs of the intervention and the therapy, the authors found the inter-
vention to be highly cost effective, with a ratio of $14,100 per QALY 
gained compared with standard therapy.

Cost–Benefit Analysis

CBA is a form of economic evaluation in which consequences are 
summarized in monetary units. In CBA, a single dollar figure rep-
resenting costs minus benefits is calculated. As long as the decision 
maker agrees with the methods used to place a dollar value on out-
comes, this provides the decision maker with a direct indication of 
whether the value of the benefits is greater than the cost. Simon et al. 
(2007) determined the net economic benefit of a nurse specialist-led 
program for patients with depression and diabetes. Their study used 
a randomized trial design and compared this program with “usual 
care” intervention. The care provided included psychotherapy and 
pharmaceutical treatment. A sufficient amount of other health ser-
vices utilization was saved so that if a day without depression was 
counted as $10 (the type of assumption necessary for a CBA), the total 
positive economic benefit per patient was $952. The authors also con-
ducted a statistical analysis to demonstrate that the 95% confidence 
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Select Type of Economic Evaluation
CBA, CCA, CMA, CUA, or CEA

Frame Analysis
Intervention and comparators to be analyzed

Boundaries
Perspective
Time horizon

Costs
Define cost components to be included

Measure resource utilization
Determine how to be valued

Standardize all costs to one currency

Effects
Determine how effects will be measured

Discount
Future costs and effects

Perform Analysis

Conduct Sensitivity Analyses

Figure 2.2 Basic Steps in Economic Evaluations
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interval regarding the point estimate of economic net benefit did not 
include zero.

COMMON ISSUES IN ALL ECONOMIC EVALUATIONS

The basic steps in conducting economic evaluations are illustrated in 
Figure 2.2. In addition, because this is essentially a new language to 
many APNs, Table 2.2 defines some of the concepts and common ter-
minology used in these analyses.

Selecting the Type of Economic Evaluation

The first step is to select the appropriate type of analysis to conduct. 
Considerations should include (1) the goal of the analysis (e.g., whether 
to compare only interventions affecting a single disease with a well-
defined most important symptom or to compare interventions for dif-
ferent diseases or interventions for a condition with a complex set of 
symptoms), (2) whether the effectiveness of the interventions is equiv-
alent (and, if so, this suggests a CMA), (3) the effectiveness measures 
available (e.g., can QALYs be generated), (4) the potential impact of the 
interventions on either quality or quantity of life (if both, then a CUA 
is most appropriate), (5) the availability of data, (6) the expertise avail-
able, and (7) ethical issues.

Table 2.2 Common Terminology in Economic Evaluations

Term Defi nition

Boundaries of the study The scope of the study

Comparator(s) The alternative(s) to which the new intervention is compared

Consumer price index 
(CPI)

A measure of average change in price over time. This is used to adjust 
costs that are estimated in different years

Discounting The process of converting future costs and effects to the present value

Incremental cost-
effectiveness ratio

The ratio of the difference of the costs of two alternatives to the difference 
in effectiveness between the same two alternatives. Used in cost-
effectiveness and cost–utility analyses

Perspective The viewpoint from which the analysis is conducted

Sensitivity analysis Calculations in which a parameter is varied and indicates the degree 
of infl uence it has on the analysis. Often used when a parameter is 
uncertain

Time horizon The period of time for which the costs and effects are measured
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Framing the Analysis

Once the economic method has been selected, the researcher frames 
the analysis. This includes selecting the appropriate comparator(s) 
to analyze. For example, when testing the cost effectiveness of a new 
educational program, the researcher might consider implementation 
in a hospital setting, initiation in an outpatient clinic, and a lack of 
teaching altogether as comparators given that outcomes may be dif-
ferent among them. At the least, the comparison of new interventions 
should be to the current practice, or status quo. Benchmarking to an 
established standard of care emphasizes the fact that analyses do not 
compare an intervention with “doing nothing.” In addition, often more 
than one comparator is appropriate to include in the analysis. This is 
especially true when multiple alternatives have been found to offer 
similar clinical outcomes or if there are potentially multiple levels of 
intensity of the interventions (e.g., increasing home health visits from 
twice a week to daily).

Boundaries (i.e., the scope) of the study delimit the costs and 
effects that are included in the analysis. Many interventions have some 
spillover effects that must be considered. The question becomes how 
far to follow such effects to adequately assess the economic impact of 
the intervention. For example, if the aim of an educational program 
for mothers of infants admitted to a neonatal intensive care unit is to 
decrease the mothers’ levels of anxiety and improve the physiologic 
outcomes of the infants, then it logically follows that the boundaries 
would include both the mothers and the infants. This intervention 
may affect the overall parenting skills of the mother, however, and 
may have additional positive effects on other children in the family. 
In theory, all these effects are relevant, but in framing the study it is 
important to draw practical and feasible limits around the analysis.

In all types of economic evaluations, the perspective or viewpoint 
taken in the analysis also drives the set of costs and benefits included. 
Studies may be motivated by policy decisions relevant to specific insti-
tutions or individuals. In this case, the perspective of primary interest 
may be that of a managed care organization, hospital, employer, state 
health department, or other party. An economic evaluation conducted 
from the perspective of the hospital (i.e., providing a result most rele-
vant to a hospital decision maker) should not consider costs (or savings) 
associated with family caregiving in the home. If the goal of the analy-
sis is to affect broad resource allocation and health policy issues, how-
ever, then the societal perspective is appropriate and recommended 
(Gold et al., 1996). This perspective incorporates all costs and all health 
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effects regardless of who incurs them. This is advantageous because if 
a systematic analysis is performed to compare the results of multiple 
studies and all have used the societal perspective, it makes compari-
son easier. Gathering data for the societal perspective also allows any 
other perspective to be calculated as a subset of the societal perspec-
tive. A general rule is to take a societal perspective and then, if desired, 
present the same results from a different perspective.

The time horizon refers to the period of time for which the costs 
and benefits are measured in the analysis. The time horizon may vary 
from less than 1 year to the patient’s entire life span. The appropri-
ate time horizon to consider will depend on the probable length of 
effect of the interventions being compared. Once the framing of the 
analysis is complete, the analyst is ready to estimate costs. The distinc-
tion between the time of the intervention and the time horizon for the 
analysis must be kept in mind. An intervention that lasts less than 
1 year (e.g., nurses providing counseling to adolescents on high-risk 
behaviors) may have effects that last a lifetime.

Costs

Terminology pertaining to costs of resources has traditionally been 
divided into “direct” and “indirect” costs (Gold et al., 1996), with other 
labels like “friction costs” sometimes being applied to the cost of hir-
ing a new employee and sometimes being applied to an entire method 
of valuing productivity (Brouwer & Koopmanschap, 2005; Gold et al., 
1996). However, because economists and accountants do not use the 
same definitions and sometimes even economists have not been able 
to agree on a universal set of definitions, the terminology has become 
complicated. In health economics, direct costs have been defined as 
changes in resource use directly attributable to the provision of care, 
whereas indirect costs have referred to costs associated with the 
loss of productivity from morbidity and/or mortality (Liljas, 1998). 
Accountants, on the other hand, refer to direct costs as variable costs 
(e.g., supplies) and indirect costs as overhead costs (e.g., rent) (Anthony & 
Young, 1994). In light of these past inconsistencies in defining and 
measuring costs, the APN conducting an economic evaluation should 
be sure to clarify and clearly communicate how the cost terms are 
defined. The trend in the CEA literature is to avoid the term “indirect.” 
Given this trend and the potential for confusion, we urge APNs to like-
wise avoid using this term.

Economists and analysts often use a “two-step” approach to 
determine the costs attributable to an intervention. The first step in 
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the estimation is determining the amount of resources attributable 
or consumed. Once the attributable resources have been determined, 
the “money” valuation or costs of the resources may be estimated. 
Using a two-step approach increases the clarity and transparency of 
the analysis and allows readers of the analysis to understand how the 
costs of attributable resources may be similar or different in their own 
setting.

The resources and associated costs can be categorized as in 
Exhibit 2.1, which is an adaptation of a grouping that appeared earlier 
in the literature (Luce, Manning, Siegel, & Lipscomb, 1996). In CEA, 
financial health care costs are directly related to the intervention itself 
and associated costs or savings of future health care, which the inter-
vention may impact. For example, financial health care costs associ-
ated with a hepatitis B virus (HBV) immunization program should 
include the costs of obtaining and administering the immunization. In 
addition, they should include “downstream” costs (as well as savings), 
such as hospitalizations, outpatient visits, and other treatment costs 
associated with the diagnosis of HBV itself. Financial costs associated 
with other related diseases, such as cirrhosis or cancer, should also be 

Exhibit 2.1 Cost Components to Consider for Inclusion

Direct health-care costs*

Intervention

Hospitalization

Outpatient visits

Long-term care

Other health care

Patient time receiving care

Direct non-health care

Transportation

Family/caregiver time

Social services

Productivity costs*

Other

*Not recommended for inclusion in cost-utility analyses by the United States Public Health Service’s Panel on 
Cost-Effectiveness in Health and Medicine (Gold, Siegel, Russell & Weinstein, 1996). 
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included. Similarly, the value of the time a patient spends either seek-
ing care or participating in an intervention constitutes a real use of 
resources for the individual and society. Thus, relevant patient–time 
costs may include both the time involved in receiving the treatment 
and the time spent waiting to receive care.

Consumption of resources other than those associated with the 
provision of health care also should be considered in economic evalu-
ations conducted from the societal perspective. Financial non-health 
care costs may include, for example, child care costs for a parent attend-
ing a smoking cessation program, increase in a family’s food expendi-
ture as a result of a dietary prescription, the cost of transportation to 
and from a clinic, and the like.

Historically, patient time and other non-health care resources have 
not been consistently included in analyses (Jacobs & Fassbender, 1998; 
Stone, Chapman, Sandberg, Liljas, & Neumann, 2000). Nonetheless, 
if an analysis is conducted from the societal perspective, inclusion of 
such factors is recommended (Gold et al., 1996). In addition, because 
health care is becoming more community based, nursing interven-
tions may directly influence these costs. For example, a home visit by 
an APN case manager may not only increase the ability of the APN 
to conduct a holistic assessment, but may also save resources related 
to patient time, transportation, and family caregiving. Bhandari (2011) 
included patient transportation costs of an iron supplementation ther-
apy in a cost-minimization study and found that new iron prepara-
tions reduced these costs compared to standard of care.

Productivity costs are the costs associated with morbidity or mor-
tality. Morbidity costs are those associated with lost or impaired abil-
ity to work or to engage in leisure activities (e.g., loss of income due to 
time for recuperation or convalescence after coronary bypass surgery). 
Mortality costs are related to loss of life and are usually measured 
according to what the individual would have been capable of earning. 
Two issues are important to note concerning productivity costs.

First, the U.S. Public Health Service’s Panel on Cost-Effectiveness 
in Health and Medicine recommended that productivity costs be 
excluded from CUAs (Gold et al., 1996). The authors expressed concern 
that including both productivity costs and QALYs would represent a 
double counting because people may be considering productivity and 
earning potential when responding to tradeoffs involving health and 
quality of life. Thus, when QALYs are used, productivity is already 
included in the denominator of the cost-effectiveness ratio.

Second, the assumption that productivity costs should be excluded 
from CUAs is controversial and has been debated by experts in the 
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field (Brouwer, Koopmanschap, & Rutten, 1997a, 1997b; Weinstein 
& Manning, 1997; Weinstein et al., 1997). In light of this controversy, 
some analysts have presented results both with and without the inclu-
sion of productivity costs (Krahn, Guasparini, Sherman, & Detsky, 
1998; Moradi-Lakeh, Shakerian, & Esteghamati, 2012). APNs conduct-
ing CUAs may also wish to present results both with and without the 
inclusion of productivity costs as well as continue to monitor recom-
mendations made in the United States and elsewhere.

Some interventions (e.g., a successful smoking cessation program) 
extend life. Costs related to resource consumption in “added life years” 
are recommended for inclusion in economic evaluations. Added life-
year costs are related to the consumption of health care resources (finan-
cial health care costs) and other types of consumption (all other cost 
categories). Because not all analyses increase life expectancy (e.g., use 
of cochlear implants or an educational intervention program aimed at 
decreasing parental anxiety), resource consumption in added life years 
is not always applicable. Sometimes, living longer and healthier can cost 
less annually but sum to more over a lifetime (van Baal et al., 2008).

Finally, income transfers such as Social Security payments are 
redistributions of money and are therefore not real costs to society. 
Consequently, although these “transfer costs” may be tracked and 
may be important for analyses from the government’s perspective, 
they should not be included with other societal costs. What should be 
included in a societal cost analysis are the costs of administering an 
income transfer program.

When trying to determine which costs to include, the process 
should begin with an outline of the categories of costs included, using 
the list in Exhibit 2.1. Once this is complete, a researcher should con-
sider the cost “ingredients” that the intervention impacts under each 
category (Drummond et al., 2005). After the ingredients are identified, 
discussions about which costs are most relevant and which are impor-
tant to measure can take place. Moreover, the perspective of the analy-
sis will drive the decisions about which cost component to include. 
The treatment of the cost component (e.g., productivity costs captured 
in quality of life adjustments) is determined by the specific economic 
analytic method chosen.

Once the consumption of resources has been estimated, the resource 
must be assigned a dollar value. Economists use the term “opportunity 
costs,” which reflects the value of the next-best alternative use of the 
resources. Determining the actual opportunity cost of a resource is 
difficult. Following are some general guidelines for assigning a dollar 
value to a resource.
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In many markets, market prices (or charges) equate to costs. This 
does not apply in health care as often as in other fields. This incon-
gruence is particularly notable for charges associated with hospital-
izations. Although health care institutions bill for standard amounts, 
some payers are able to successfully negotiate lower charges for care. 
However, payers who are willing to pay higher levels of reimburse-
ment or unable to negotiate lower levels of reimbursement will ulti-
mately pay more for the same care. The practice of obtaining higher 
payments from some patrons is termed “cost shifting.” Therefore, for 
these institutional categories, an adjustment to prices is necessary to 
accurately represent exchange of funds, the cost. In fact, many custom-
ers, such as large insurance organizations, pay only a fraction of these 
charges. Large payers negotiate payment rates for services rendered 
based on the cost of the service and allowed profit margins (or excess 
revenues for not-for-profit institutions). Payers with the least market 
power (e.g., uninsured individuals) are the only ones who are likely to 
pay anything near the actual cost. If a hospital were just to break even 
based on the negotiated rates, then it is clear that the actual amount 
charged does not represent anything close to the actual cost.

Instead of using charges, a common source of valuation for hos-
pital costs is the hospital’s own cost-accounting system. For research-
ers internal to the institution, these will often be easy to access. These 
cost-accounting systems are developed by finance departments to 
help administrative decision making and are based on past account-
ing studies and algorithms. Although the market price of medical care 
often does not represent actual costs, the market prices of the goods in 
the cost-accounting system are expected to represent the relevant cost. 
If a cost-accounting system is available, the APN can usually deter-
mine the specific monetary health care cost components, such as vari-
able costs (e.g., staffing and supplies) and fixed overhead costs (e.g., 
rent and percentage of administration costs).

Another alternative is to use hospital cost-to-charge ratios (CCRs), 
which are calculated by dividing the total costs in a cost center by the 
total charges for the same resource. CCRs are recognized as a gross 
adjustment to charges. This type of adjustment is better than using 
charges alone, but is not preferable to cost-accounting systems when 
they are available. Published sources also are often used as the source 
of valuation of the resource (Stone et al., 2000). Governmental fee 
schedules are also often used to represent costs of particular proce-
dures (Armstrong, Malone, & Erder, 2008).

When cost estimations come from various sources, it is important to 
standardize all costs to the same currency and year. For example, non-
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U.S. currency figures may be converted into U.S. dollars using the appro-
priate foreign exchange factor for that time period (Board of Governors 
of the Federal Reserve System, http://www.federalreserve.gov/releases/
g5a/current/default.htm). A study of stoma therapy nurses demonstrates 
the concept of exchange rates (Becker, Schulten-Oberbörsch, Beck, & 
Vestweber, 1999). The concept of purchasing-power parity, which not 
only accounts for the exchange rate but also attempts to yield the capacity 
to purchase the same quantity of goods, is also commonly used (Urdahl, 
Knapp, Edgell, Ghandi, & Haro, 2003). In addition, because $1 in 1988 
does not have the same purchasing power as $1 in the year 2008, the costs 
from different years must be adjusted into a standard year format by the 
use of the consumer price index (CPI), for which data are available from 
the Bureau of Labor Statistics (BLS) website (www.bls.gov), and a single 
year-to-year calculation can be done using the inflation calculator pro-
vided at that website (http://data.bls.gov/cgi-bin/cpicalc.pl). This infla-
tion calculator is based on general market goods inflation. The BLS also 
calculates a medical inflation rate (http://www.bls.gov/spotlight/2009/
health_care/). Because the costs of health care are rising more rapidly 
than costs in most other markets, analysts often use the medical inflation 
rate to inflate costs that pertain only to health care resources. A recent 
study of the costs of nurse turnover demonstrates inflation adjustment 
for calculations that could serve as an input to cost–benefit analyses 
related to retention efforts (Jones, 2008). Finally, there is discussion as 
to whether to use the consumer price index (CPI) or the producer price 
index for inflation adjustment in general. Again, this largely depends 
on perspective. True opportunity costs are likely to be reflected in the 
producer price index. However, if the perspective is a payer perspective, 
then the CPI is likely to be more appropriate.

Discounting

Once all costs and benefits have been calculated, future costs and ben-
efits are discounted to present value. Discounting reflects the principle 
that suggests people place greater value on something they have today 
than on something they will have in the future. Interest rates are an 
example of this principle. Future costs and benefits are discounted to 
present value using the following formula:

F/(1 + r)n

where F is the future value (usually measured in dollars at today’s 
value), r is the discount rate, and n is the number of years in the future 

Kleinpell_PTR_Ch02_18-03-13_45-72.indd   61Kleinpell_PTR_Ch02_18-03-13_45-72.indd   61 3/27/2013   3:24:11 PM3/27/2013   3:24:11 PM

http://www.federalreserve.gov/releases/g5a/current/default.htm
http://www.bls.gov
http://www.bls.gov/spotlight/2009/health_care
http://www.bls.gov/spotlight/2009/health_care
http://www.federalreserve.gov/releases/g5a/current/default.htm
(http://data.bls.gov/cgi-bin/cpicalc.pl


OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING62

(Stone, 1998). Currently, in the United States, experts recommend using 
a 3% discount rate to discount both costs and effects (Gold et al., 1996). 
However, because prevention interventions are aimed at improving 
future health, by discounting future benefits, the intervention may 
not seem as beneficial. Therefore, some analysts are uncomfortable 
discounting future health benefits and only discount costs (Stone 
et al., 2000). Thus, to increase the comparability of analyses, APNs in 
the United States should discount both costs and effects at 3% and, if 
desired, the results without discounting may also be presented (Gold 
et al., 1996). Moreover, prior to the recommendations being issued by 
the U.S. Public Health Service’s Panel on Cost-Effectiveness in Health 
and Medicine in 1996, many analysts used a 5% discount rate, so this 
was suggested as an additional discount rate to use for comparison 
(Gold et al., 1996).

Analysis

In conducting economic evaluations, data gathered may include 
resource utilization, value of resources, effectiveness of treatment, 
and preferences regarding health outcomes. Based on the data gath-
ered, the “base-case” analysis is computed. If the recommendations 
made by the U.S. Public Health Service’s Panel on Cost-Effectiveness 
in Health and Medicine are followed, this initial analysis is labeled 
a “reference case” (Gold et al., 1996). A best practice when presenting 
results (whether they represent the reference case or not) is to include a 
table listing all parameters, the value assigned to each parameter, and 
the source of the value.

Sensitivity Analysis

Many of the data points gathered include some assumptions or uncer-
tainty in the parameter. For clarification, the analysis based only on 
the best point estimates is referred to as the “base case,” regardless 
of whether the recommendations of the panel are followed. Thus, any 
CEA includes a base case, but not all base-case analyses are reference 
case analyses.

The assumptions that are made in the base case should be clearly 
stated before the results are presented to increase the transparency of 
the analysis. In addition, sensitivity analyses should be conducted to 
explore the implications of alternative assumptions. Sensitivity analysis 
is an important element of a sound economic evaluation (Drummond 
et al., 2005; Gold et al., 1996).
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Sensitivity analyses are calculations in which a parameter is var-
ied. These analyses indicate the degree of influence the particular 
value has on the analysis. The range used for a parameter should be 
specified along with the point estimate in Table 2.2.

A univariate sensitivity analysis examines the degree to which 
changing a single assumption changes the outcome of the entire 
analysis. By varying the value of the variable over a reasonable set 
of parameters, the investigator is able to determine how that variable 
may impact the results under different assumptions. The impact on 
the results has multiple interpretations. One is how the magnitude 
of the cost-effectiveness ratio changes; in other words, whether the 
ratio changes from spending $10,000/QALY gained to $30,000/QALY 
gained. However, a second level of interpretation is whether the deci-
sion to implement or not implement a new intervention changes. If a 
decision maker believes that any program costing less than $50,000 is a 
candidate for implementation, then the change from $10,000/QALY to 
$30,000/QALY will not change the decision about whether to consider 
a new intervention for implementation. Ganz et al. (2005) used a series 
of univariate sensitivity analyses to explore which parameter led to 
the greatest change in the incremental cost effectiveness of raising 
nurse staffing in skilled nursing facilities from the median level to the 
recommended level. The authors found that the parameter leading to 
the largest changes was the probability of admission to acute hospital 
from the nursing home. They also described the relationship between 
the incremental cost-effectiveness ratio and other variables.

Although univariate sensitivity analyses are insightful, looking at 
one source of uncertainty by itself is usually inadequate. The alter-
native is multivariate sensitivity analysis. A multivariate sensitivity 
analysis examines multiple sources of uncertainty at one time and 
may generate a more accurate understanding of the uncertainty of the 
cost-effectiveness results. This can be done by changing all parameters 
to their most or least favorable levels—but still working with predeter-
mined levels of the values for each variable. A second approach makes 
use of the fact that variables can sometimes be expected to change 
together; in such cases, the analyst might explore how the cost-effec-
tiveness ratio changes as the two variables are varied over their ranges. 
Finally, an analyst can conduct what is referred to as a probabilistic 
sensitivity analysis.

In this case, the analyst must define distributions from which 
the values for parameters may be drawn. A random draw is then 
taken from each distribution and the results of the analysis are cal-
culated. The results of the first analysis are recorded and the process 
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is repeated—at least thousands and sometimes tens of thousands of 
times. The analyst must then describe the range of results by describ-
ing the distribution of ratios. Honkanen et al. (2006) use this technique 
to describe the distribution of cost-effectiveness results in a study 
of hip protector use intended to prevent fractures in a community-
dwelling geriatric population. One result this group found was that 
the incremental cost-effectiveness ratio was less than $50,000/QALY in 
68% of repeated random results for women initiating hip protector use 
at age 75. A decision maker faced with this information would have to 
determine whether being 68% certain of a favorable economic result is 
sufficient to move forward with a policy change.

CONCLUSIONS

The checklist in Exhibit 2.2 may be useful when reporting or reading 
a report of an economic evaluation. This checklist draws on criteria for 
high-quality cost-effectiveness studies and draws on a number of sets 

Exhibit 2.2 CEA Checklist for Journal Report

1. Framework

■ Background of the problem

■ General framing and design of the problem

■ Target population for the intervention

■ Other program descriptors

■ Description of comparator programs

■ Boundaries of the analysis

■ Time horizon

■ Statement of the perspective of the analysis

2. Data and methods

■ Description of event pathway

■ Identifi cation of outcomes of interest in the analysis

■ Description of model used

■ Modeling assumptions

■ Diagram of event pathway/model

(continued)
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■ Software used

■  Complete information about the sources of effectiveness data, cost data, and preference 
weights

■ Methods for obtaining estimates of effectiveness, costs, and preferences

■ Critique of data quality

■ Statement of year costs

■ Statement of method used to adjust costs for infl ation

■ Statement of type of currency

■ Sources and methods for obtaining expert judgment

■ Statement of discount rates

3. Results

■ Results of model validation

■ Reference case results (discounted and undiscounted): total costs and effectiveness, 
incremental costs and effectiveness, and incremental cost-effectiveness ratios

■ Results of sensitivity analyses

■ Other estimates of uncertainty, if available

■ Graphical representation of cost-effectiveness results

■ Aggregate cost and effectiveness information

■ Disaggregated results, as relevant

■ Secondary analyses using 5% discount rate

■ Other secondary analyses, as relevant

4. Discussion

■ Summary of reference case results

■ Summary of sensitivity analysis assumptions having important ethical implications

■ Limitations of the study

■ Relevance of the study results for specifi c policy questions or decisions

■ Results of related CEAs

■ Distributive implications of the intervention

5. Technical report available upon request

Adapted from Gold et al. (1996).

Exhibit 2.2 continued
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of criteria that have been specified in related literature (Drummond 
et al., 2005; Eldessouki & Smith, 2012; Gold et al., 1996).

With the continuing development of new treatments, technologies, 
and models of care delivery, health–economic evaluations have become 
increasingly important. The demand for economic outcome research is 
growing, as is the number of published analyses. In this chapter, we 
have introduced various methods used in economic evaluation and 
have described the concepts and terminology used in these analyses.

The quality of studies has been variable and not necessarily 
improving. As more studies are conducted and submitted for peer-re-
viewed publication, editors are not always able to find reviewers with 
the appropriate expertise; hence, studies that are poorly conducted in 
general or for which specific elements are poor can make their way 
into print. APNs who plan to read these analyses need to understand 
methodology enough to recognize what makes a good study and 
what makes a study that is barely acceptable or even fails the test of 
acceptability.

APNs interested in exploring this type of outcome evaluation are 
encouraged to seek additional training in these methods.

If APNs participate in and conduct economic evaluations concern-
ing the care they provide, the cost effectiveness of APN care may be 
demonstrated. When the analysis uses a standard methodology and 
the assumptions are transparent, the results are more easily inter-
preted. If the outcome measure is a standard ratio, such as dollars per 
QALY gained, the results may furnish a strong argument to health 
policy decision makers concerning the funding and continued recog-
nition of APNs as cost-effective health-care providers.

Answers to Chapter Discussion Question

Both comparative effectiveness and cost-effectiveness are forms of 1. 
research that determine relative effectiveness of an intervention, 
diagnostic procedure, or preventive strategy in a real-world envi-
ronment. Cost-effectiveness methodology contrasts two or more 
interventions by including economic outcome(s). Comparative-
effectiveness methodology compares a potentially broader range of 
benefi t and harms in the everyday environment, but does not neces-
sarily include economic outcomes or analysis.
CUA presents outcomes in terms of cost per QALY gained. Therefore, 2. 
scenarios in which quality of life, mortality, as well as cost are of 
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interest would be appropriate. For example, Biesheuvel-Leliefeld 
et al. (2012) designed a cost–utility study to test the quality of life 
improvement of a nursing-led intervention for recurrent major 
depressive disorder, and reported in cost per QALY gained.
Cost–consequence methodology is intended for subjects with mul-3. 
tiple relevant outcome measures, often when these outcomes cannot 
be summarized into a single measure. Cost and consequences are 
listed from each intervention of interest in the results and analysis.
CBA requires that the benefi ts of the tested interventions be mon-4. 
etized. Therefore, a researcher must assume a particular monetary 
value that accurately represents derived benefi t or QALY gained, 
which may be controversial. The outcome measure for CBA is a dol-
lar amount that is the sum of all costs minus the benefi ts. In this 
way, the costs and benefi ts are compared in the same units, which is 
particularly helpful if potential benefi ts include nonclinical param-
eters (Riegelman, 2005).
The fi rst step is to identify all the factors that will infl uence the total 5. 
cost of the therapy. These may include the price of the antibiotic 
itself, the nurse’s time for preparation, the patient’s time in the clini-
cal setting, and any physical materials for preparation (i.e., needle, 
syringe, tubing) depending on the study perspective. Benefi ts may 
include shortened time in the hospital, reduced complications, and 
fewer rehospitalizations. The second step would be assigning a dol-
lar value to each cost, as exemplifi ed in Hamrick, Nye, and Gardner 
(2007).

WEB LINKS

CEA Registry website—A database of medical publications contain-
ing CEA that have been audited by the Center for the Evaluation of 
Value and Risk in Health (CEVR), part of the Institute for Clinical 
Research and Health Policy Studies at Tufts Medical Center. All papers 
included are original analyses, written in English, and use QALY out-
come measure(s). The website also includes a dictionary of relevant 
economic terms among other resources.
Website: https://research.tufts-nemc.org/cear4/

Board of Governors of the Federal Reserve System—On this website, 
the Federal Reserve offers exchange rates between the U. S. dollar and 
foreign currencies annually, monthly, and daily, recorded as far back 
as 1971. These data are useful if research analyses require converting 
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values to or from U. S. currency for the sake of comparison between or 
aggregation of costs in a common monetary unit.
Website: http://www.federalreserve.gov/releases/g5a/current/default.
htm).

BLS—The BLS website (www.bls.gov) lists CPI, which allows compari-
son for the real value of money between time periods. The CPI calcula-
tor can determine conversion of the U. S. dollar’s value between any 
years ranging from 1913 to present.
Website: http://data.bls.gov/cgi-bin/cpicalc.pl

Federal Reserve Bank of St. Louis Economic Data (FRED)—This web-
site offers extensive economic indicators data useful for economic 
analyses. For example, these data include the U.S. inflation rate by day, 
month, or year.
Website: http://research.stlouisfed.org/

Health Economics Resource Center (HERC)—HERC is a resource for 
cost-effectiveness research that includes help identifying costs, defi-
nitions of economic concepts, and a bibliography of over 300 cost-
effectiveness studies. This United States Department of Veterans 
Affairs website also contains actual VA health economic data with 
registration.
Website: http://www.herc.research.va.gov/methods/methods_cost_
oc.asp
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Chapter 3: Selecting Advanced 
Practice Nurse Outcome 

Measures

SUZANNE M. BURNS AND BETH QUATRARA

Chapter Objectives

Discuss reasons why measuring outcomes of advanced practice 1. 
nurses (APNs) is essential to the role of the APN.
Identify at least three nurse-sensitive outcome measure categories.2. 
Discuss the benefi ts and pitfalls of using benchmark/aggregate data 3. 
to measure APN outcomes.
Describe methods to measure and monitor APN outcome data.4. 

Chapter Discussion Questions

Why are aggregate data such as length of stay (LOS) and cost per 1. 
case less desirable APN outcome measures?
Why is a control chart a valuable strategy for recording APN 2. 
outcomes?
What are the key elements of APN outcome measures?3. 
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Advanced practice nurses (APNs) are increasingly being asked to 
demonstrate the effectiveness of their roles. In some cases, the 

inability of an APN to do so results in the dissolution of the role. For 
many institutions, effectiveness is measured in financial outcomes, 
or some derivation of financial outcomes such as patient volume. 
Unfortunately, many APNs are not in revenue-generating positions 
and must be thoughtful in demonstrating their effectiveness and 
“value-added” benefit to the institutions in which they practice.

Well-controlled studies on APN outcomes continue to be rela-
tively scant (Kleinpell, Ely, & Grabenkort, 2008; Newhouse et al., 2008). 
However, some do exist and suggest that APNs “provide safe, effective, 
quality care to a number of specific populations in a variety of settings” 
(Newhouse et al., 2008). The studies on APN outcomes are extremely 
helpful as guides to APN practice. While more studies are needed on 
APN roles in specific settings, clinicians in practice must continue to 
demonstrate the effectiveness of their roles in less labor-intensive ways 
than performing a research study. To that end, the purpose of this chap-
ter is to describe a number of different methods and outcome measures 
that might be used to evaluate an APN’s effectiveness. Examples of actual 
APN outcome projects will illustrate the methods and demonstrate the 
importance of determining appropriate outcome data for measurement.

SELECTING APN ROLE-SENSITIVE OUTCOME MEASURES

A common approach used to determine APN outcomes is to attempt 
to link institutional aggregate data such as length of stay (LOS) and 
cost per case to APN practice. While these types of measurements are 
important and helpful in some cases, they are generally not sensitive 
enough to clearly demonstrate the APN’s unique contribution. Rarely 
does aggregate data show the causal effect of an individual on a patient 
population; there are simply too many intervening variables that may 
have contributed to the effect (this is discussed in depth later in the 
chapter). Thus, it is important to consider other, more sensitive indica-
tors. There is also a practical reason for carefully selecting outcome 
variables; APNs are busy and data collection takes time. The data that 
the APN collects should be easy to obtain prospectively (in the course 
of his/her daily role) and should be specific to the APN’s role. Data 
collection should not be extensive but instead limited to carefully 
selected role-sensitive indicators. If the data collection burden is too 
great, it is unlikely that the required metrics will be routinely collected. 
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Unfortunately, many APNs are averse to collecting data and believe 
that having to “prove” their worth is unjustified since their roles are 
not revenue generating. In addition, the APNs may feel that data col-
lection distracts them from their primary roles as clinical experts. But, 
if the outcome measures are carefully selected, the data will not only 
help to clarify the APN’s value to the institution and beyond, but may 
also be used to focus the role accordingly.

When an APN is hired, the manager, administrator, and physi-
cian (if applicable) to whom the APN will report will generally have 
a specific role or function in mind (educator, case manager, clinical 
nurse specialist [CNS], clinical coordinator, nurse practitioner [NP], 
etc.). Following role negotiation, the APN begins the role focusing on 
the negotiated objectives. Outcome measures should be specific to the 
role and should be mutually agreed upon by the APN and the individ-
ual who hired the APN. Examples of role-specific outcome measures 
follow and an example of an APN “outcome planning, tracking, and 
reporting worksheet” is found in Exhibit 3.1.

ACUTE CARE NURSE PRACTITIONER FOR A MEDICAL ACUTE CARE FLOOR

If the role is that of acute care nurse practitioner (ACNP) for a medical 
acute care floor, the collaborating physician may be interested in the num-
ber of ACNP-managed patients requiring readmission within a selected 
time interval. These data are relatively easy to collect and can be obtained 
from institutional clinical data repositories. The ACNP will need to main-
tain a secure database of his/her discharged patients in order to query the 
system on a regular basis (e.g., every 2 months, quarterly, yearly). It may 
be desirable to compare these to other health care provider data as well, 
while being mindful that readmissions to outside facilities may not be 
easy to determine and are important for the accuracy of the report.

UNIT EDUCATOR

Another example is that of an APN hired to be a unit educator. In this 
case the manager and educator may agree that educational offerings and 
evidence-based practice (EBP) changes designed and implemented by 
the educator are the outcome measures of interest. These are relatively 
easy to document as they are accomplished. Descriptions of these initia-
tives, including the time required to complete them, will help clarify the 
complexity of the projects as well as the efficiency and effectiveness of 
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APN Name ______________________________________   APN � 1 � 2 � 3

Date ____________ 

Manager_____________________  Administrator _______________________

Area of Outcomes Focus: Brief title summarizing the activities 
described below. 

Problem Statement: Briefly describe needed practice change and 
rationale.

Process / Methods / Interventions: Describe intended approach and 
evolution of plans, if any.

Describe the data collection method:
 � existing data source _______
 � data prospectively collected _______

IRB Approval Number: ____ (if needed for your initiative)

Specific Goals: The APN and administrator meet to mutually agree 
on the goals for each evaluation time period.

Describe Measurable Goals Source for Measurement Timeline 

1. (add rows as needed) Progress by: 
Completion by:

 
Progress Reports: As appropriate, APN should log and date periodic 
notes for each goal.

Measurement and Reporting of Outcomes: Brief summary of 
findings and lessons learned. Graphical representation of the out-
come variable of interest pre- and post intervention/initiative is 
encouraged.

Outcomes Apply to: 
 �   Metrics important to the institution (e.g., LOS, UTI). Describe: 

_______ 

Exhibit 3.1 APN Outcomes Planning, Tracking, and Reporting Worksheet

(continued)

Kleinpell_PTR_Ch03_18-03-13_73-92.indd   76Kleinpell_PTR_Ch03_18-03-13_73-92.indd   76 3/27/2013   5:33:42 PM3/27/2013   5:33:42 PM



3. SELECTING ADVANCED PRACTICE NURSE OUTCOME MEASURES 77

 �  Implement and sustain an evidence-based unit or institutional 
practice change. Describe: _______

 �  Improve metrics over time in a patient population. Describe: 
_______

 �  Improve satisfaction, knowledge, adherence to guidelines, and 
development of others. Describe: _______ 

 � Other. Describe: _______

Staff Assisting With Outcomes Activities: Give names and 
credentials.

References: Evidence-based literature/guideline that supports the 
change. 

the educator. For some initiatives, the educator may also consider assess-
ing the degree of knowledge learned and applied to practice as well as 
design periodic audits to ensure adherence with the EBP changes.

CLINICAL NURSE SPECIALIST (CNS)

The role of CNS generally encompasses all the domains of advanced 
practice (e.g., clinical management, education, research, consultation, 
and change agency). However, it may be that outcome measures may 
focus on only one or two measures of role effectiveness and that these 
may change over time. For example, the manager and CNS may agree 
that one key objective for the year is to improve medication safety (i.e., 
medication errors). The CNS in this example might partner with the 
quality assurance (QA) department to track unit medication errors fol-
lowing the implementation of a CNS educational and practice change 
initiative. A control chart might be used to graphically demonstrate 
the change in percentage of medication errors per time interval. In 
this case, the APN does not actually need to collect data but instead 
partners with the QA department to ensure that the intervention date 
(e.g., training of staff) is marked accurately on the control chart. Very 
few examples like this one would be needed to demonstrate the APN’s 
worth to the institution. More importantly, the APN can use the data 
to readjust or change the intervention if necessary. See Exhibit 3.2 for 
examples and an explanation of control charts.

Exhibit 3.1 continued

Adapted for use with permission of University of Virginia Professional Nursing Staff Organization, University of 
Virginia, Charlottesville, VA (copyright 2011).
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The CNS may also monitor the effect of a change initiative on 
practice and patient outcomes. Perhaps the initiative is one designed 
to incorporate prone positioning into the care management proto-
col for patients with acute respiratory distress syndrome (ARDS). A 
prospective audit by the CNS following implementation of the edu-
cational and competency-based initiative would be relatively easy to 

Exhibit 3.2  Control Charts 

Most data used to monitor the effect of system interventions in health care are displayed as numerical 
comparisons (lists or tables of data, etc.). Unfortunately these approaches have serious drawbacks. 
The comparisons made with lists of numbers are often narrowly focused, weak, and diffi cult to 
interpret because they rarely help us understand the context (e.g., how stable the historical data 
have been). Tables, on the other hand, often present too much data and are hard to interpret. 
Graphs provide a solution to these problems because they include previous data by which to 
compare the effect of the intervention. Essentially, the context for interpreting the current value 
is integrated into the chart. Additionally, the charts are easier to understand because the data are 
represented visually rather than numerically.

Control charts start with a time series graph but control limits and a central line are added to 
visually delineate the variability of the measure of interest. By having control limits, the tendency 
to inappropriately intervene (called “tampering”), which is costly, and time and effort intensive, 
may be avoided. Generally, three consecutive points above the upper or lower control limit are 
considered signifi cant (e.g., where action should be taken). This approach may help prevent the 
often counterproductive response of many to “random variation” in the system. Refer to Wheeler 
(2000) for a more in-depth discussion of control charts.

In this example, the percent of patients receiving appropriate stress ulcer prophylaxis is being 
monitored over time. The benchmark for the lower control limit has been derived from regulatory 
agency benchmark goals of 90%. As demonstrated in the chart, this critical care unit easily meets 
the benchmark with an average goal attainment over time of greater than 96%. Note: The dotted 
lines represent the corresponding percent. The undulations refl ect the differences in the total 
patients for the sample (i.e., the denominator).
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(continued)
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accomplish while the CNS is on the unit. Elements to track would 
be protocol adherence (i.e., was it implemented), accuracy (i.e., was 
it done correctly), and what was the patient’s response (e.g., PaO

2 

following prone positioning, physiologic tolerance). Little data col-
lection would be necessary since the maneuver is generally used 
infrequently. The reason such an initiative is a reasonable one to use 
as a CNS outcome is because the procedure is potentially risky and 
is almost entirely nurse managed. The CNS’s effectiveness in safely 
implementing such a protocol is essential as it speaks to integration 
of all the CNS role components and demonstrates effective leader-
ship and follow through. In addition, the CNS can use the data to 
quickly adapt and adjust the protocol as needed. This “real-time” 
monitoring with short cycles of intervention, evaluation, and correc-
tion ensure quality.

Some specific categories of outcome measures and the attendant-
associated issues with each are discussed below.

CATEGORIES OF APN OUTCOME DATA

A variety of indicators may be used to demonstrate the effective-
ness of an APN. The strengths and weaknesses of the indicators are 
described.

Time series (or running record graphs) are especially helpful to trend the effect of an intervention over 
time.

Mean Vent Days for Ventilated Patients
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Pre-intervention mean
ventilator days=14.25

This graph represents the mean ventilator days for all patients who require long-term mechanical 
ventilation in fi ve adult critical care units. The data compare the historical data (mean ventilator 
days=14.25) to the current data over time resulting from a process intervention (mean of 12.53 
days). Tighter control is noted with time.

Exhibit 3.2 continued
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Satisfaction (Patient, Family, Caregivers, Physician)

Satisfaction is a variable that speaks directly to the institution’s “market 
share” of customers. If customer satisfaction is not good, the customer 
will not return. In addition, the customer’s negative advertisement of 
the hospital will have far-reaching implications for the institution. As 
noted by Digby (2011), 91% of unhappy customers will leave without 
complaining and never come back, and 13% of dissatisfied customers 
will tell 20 more people about their negative experience. Few hospitals 
exist today that are arrogant enough to ignore satisfaction as an out-
come measure. However, as we know, satisfaction is not always synon-
ymous with quality. Regardless, it is an important variable to monitor. 
The satisfaction of other staff and physicians with the APN practice 
may also be of interest as an outcome measure.

Most institutions routinely measure patient satisfaction in a global 
manner. Like other aggregate data, it is hard to specifically attribute 
the outcomes to APN practice. For example, in many cases, the satisfac-
tion instrument will not distinguish the APN from the bedside nurse 
or the physician. Further complicating the matter, many institutions 
only collect data related to service line (i.e., medicine or surgery). Thus, 
for satisfaction to be linked to APN practice, a separate survey may be 
necessary. However, even this may be a stumbling block. In some insti-
tutions, patient satisfaction surveys are closely controlled and may only 
be distributed via the institutional mechanism in place. There are good 
reasons for this; the institution does not want the patients and families 
“bothered” with numerous forms and questionnaires. Further, more 
specific and detailed questions are difficult to design, take the patient 
additional time to complete, and often require interpretation. If satis-
faction is a desired APN outcome measure, it is necessary to determine 
whether the existing institutional survey is sensitive enough. If not, 
the APN may need to design his/her own survey, if permissible within 
the institutional structure.

If an institutional survey is used to measure APN satisfaction out-
comes, it is best to directly target a specific question(s). This is exemplified 
by an ACNP who wanted to improve patients’ pain management satis-
faction scores. She identified the following survey questions as targeted 
outcome measures for unit: “how well was pain controlled” and “nurses 
kept me informed.” She designed a project to address these specific 
satisfaction measures by providing education about medication avail-
ability, timing, and by involving patients in their own pharmacologic 
pain management regimen. This nursing intervention provided patients 
with the information they needed to improve their pain management 
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and empowered them to control the discomfort. The intervention was 
successful. Using the institutional survey data, the ACNP was able to 
demonstrate a sustained improvement in satisfaction scores, a valuable 
institutional outcome (Figure 3.1).

However, there are times when a broad institutional survey cannot 
address the unique attributes of a particular customer service initiative. 
Although difficult as described, it may be possible to use a separate 
survey to determine customer satisfaction with a specific intervention 
without overtaxing the survey process or overburdening patients and 
families. A key to success lies with introducing a well-timed, brief, and 
focused survey. For example, an operating room clinical research team 
implemented a new perioperative communication plan to evaluate the 
effect on family member anxiety and satisfaction. The communication 
plan included regularly scheduled OR nurse updates to a designated 
family member from the perioperative team on his/her loved one’s sta-
tus throughout the surgery. With minimal intrusion, family members 
who were receiving the status updates responded to a short question-
naire about the experience. The survey participation rate was high. The 
satisfaction data directly demonstrated customer satisfaction with the 
new communication plan (Figure 3.2). Such interventions can directly 
contribute to an increased overall customer service rating but the out-
come cannot be attributed to the APN-led project without specific 
data.

Surveys of staff and physician satisfaction may also be an effective 
and useful measure of APN practice. The satisfaction of caregivers is 
important because their dissatisfaction can affect recruitment, reten-
tion, quality of care, and other financial outcomes. Institutional costs of 
nursing turnover are cited to be $22,000 to over $64,000 (United States) 
per nurse (Jones & Gates, 2007). Additionally, frequent turnover makes 
the assurance of quality care difficult. It is costly (in time and money) 
to provide enough training to ensure the basic competency of “safe” 
care delivery following orientation. In this time of a “nursing short-
age,” retention is essential, and nurses’ satisfaction with their work 
environment, professional development opportunities, and ability to 
“make a contribution in a collaborative manner” are important vari-
ables to consider. The APN may well have an important part to play in 
satisfaction as it relates to one or more of these variables. Satisfaction 
surveys related to these and other specific aspects of APN practice 
may be useful and relatively easy to accomplish via mechanisms such 
as the unit or service line intranet.

Physician satisfaction is another variable that may be measured. 
The physician generates revenue and the APNs with whom they work 
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contribute to the efficiency and effectiveness of the physicians’ prac-
tice. In these cases, physician satisfaction with the collaborative rela-
tionship and the results of the same are important to follow.

Additional considerations for the APN with regard to the devel-
opment and use of satisfaction surveys include decisions related to 
whether or not the project must be reviewed and approved by the 
hospital’s institutional review board (IRB) before implementation. 

Patient Satisfaction Survey

How Well Was Pain Controlled
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Figure 3.1 APN-Directed Pain Management Intervention: Results of Patient 
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If the information received from the survey is deidentified, it is likely 
that the project will receive an “exempt status” approval from the IRB. 
However, in some institutions, a satisfaction survey must seek approval 
via the QA department or sometimes a nursing research department. 
It is the responsibility of the APN to proceed via appropriate chan-
nels. A second and important consideration when designing satisfac-
tion surveys is that of the validity and reliability of the instrument. If 
it is not a tested instrument, the survey may provide inaccurate and 
erroneous answers. To avoid this potential stumbling block, use of an 
existing tested instrument is preferable.

Clinical Outcomes Measures

APN-sensitive clinical outcomes may be difficult to identify because 
many factors may potentially affect them. It is important to remember 
that clinical outcome measures need not be inclusive of everything the 
APN practice may affect, but rather those that are the most easily and 
clearly attributed to the APN practice. For example, consider the NP 
charged with managing the care of a neurosurgical patient population. 
Because in this case the NP’s role is focused on managing the medi-
cal aspects of care of the patients, selected aspects of care may yield 
sensitive indicators of effectiveness. Examples include such indicators 
as urinary tract infection (because the NP is responsible for ordering 
catheter removal), decubitus ulcer formation (secondary to initiation of 
mobilization), and selected discharge outcomes.

A common error made by APNs who manage large groups of 
patients is to collect a large data set in the hope that it will show some-
thing. This approach, “fishing in the data,” is unnecessary and a poor 
use of the APN’s time. A rule of thumb, as with any research study, is 
that the question should be clear and the variables of interest, measur-
able. For example, perhaps the APN’s role is focused on improving the 
outcomes of patients who require prolonged mechanical ventilation. It 
is important that the APN have benchmark data available on ventila-
tor duration so that a comparison may be made. Length of stay (LOS), 
though sometimes related to ventilator duration, may not be directly 
affected by the APN since the clinician’s role may not extend to the 
unit to which the patient is transferred following successful weaning. 
In contrast, duration of ventilation may be attributable if the APN is 
the one charged with ensuring proper application of, and adherence 
to, a weaning protocol. In this example, the data are relatively easy to 
collect because they are congruent with the role of the APN and can be 
easily collected in the course of a practice day.
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Another outcome directly attributable to an APN may be defined 
through attention to the details of medication reconciliation. The 
National Patient Safety Goals for Hospitals includes a requirement to 
“maintain and communicate accurate patient medication information” 
(The Joint Commission, 2011). For one inpatient ACNP who works in 
an academic medical center, managing medication orders placed by 
different care providers is a daily activity. As the ACNP accurately ver-
ifies or properly adjusts medications to meet the needs of an individual 
patient, she records these data points and demonstrates her unique 
contribution to patient safety. By presenting her daily work in terms of 
her effort to meet regulatory requirements and enhance patient safety, 
she is actively showcasing her influence on institutional outcomes 
(Figure 3.3).

Similarly, an APN who contributes to the identification and treat-
ment of patient complications is directly influencing patient outcomes 
and can measure this involvement. One example is a CNS on a medical 
intensive care unit (MICU) who noted low compliance with delirium 
assessment and developed an action plan for improvement. The CNS 
repeatedly focused intense efforts on educating staff about delirium 
assessment using multiple modalities. She continued the educational 
strategies and audited adherence until compliance with the interven-
tion improved from 84% to 100%. Obtaining adherence with delirium 
assessment is an essential step in aggressively targeting interventions. 
The APN can readily measure their effectiveness in educating staff 
and obtaining compliance through audits.
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Figure 3.3 ACNP Medicine Reconciliation Chart Review
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As with any selected outcome measure, it is essential that monitor-
ing be done long enough that the effect can be evaluated accurately. 
As noted earlier, clinical outcomes should be those that are directly 
attributable to the APN intervention.

Efficiency (Timesaving) Outcomes

Time and efficiency are appropriate outcome measures for APNs and 
can be measured in a number of different ways. Again, the appro-
priateness of the measures is dependent on the specific role of the 
APN. For example, if the role of the APN is to coordinate care of 
transplant patients, the APN might keep a log of telephone conversa-
tions with patients and categorize them into different content areas. 
Representative categories such as medication advice, updates on lab 
and other tests, consultations about when to come in to the hospital 
or clinic, or other topics might be selected. The conversations can be 
monitored in time segments. Once summarized, the time elements 
may represent a significant portion of time caring for patients and 
providing continuity of care. It also may prevent unnecessary clinic 
visits and “free-up” clinic time for other patients to be seen. It must be 
recognized, however, that the time elements must all have value to the 
physician or administrator paying for the APN, or be acknowledged 
as important additions to the practice. By monitoring these data, the 
aggregate data related to patient volume may be more accurately 
interpreted. In addition, this kind of “availability” of the APN is very 
attractive to worried patients and families. The element may also be 
measured in a satisfaction survey.

In another example, an ACNP was hired to manage conges-
tive heart failure (CHF) patients in the cardiology clinic. Prior to the 
ACNP’s practice in the clinic, clinic patients would learn of test results 
upon returning to the clinic or would call the secretary or doctor to 
learn the results. The ACNP quickly identified that this practice was 
not optimal and assumed responsibility for this component of the 
practice, as well as management of the patients during clinic visits. 
Her collaborative practice allowed for an increase in the total volume 
of patients cared for in the clinic. She also began to maintain a log of 
phone consultations, both by time allotment and by category (medica-
tion adjustment, information, symptoms, etc.). Patient and family sat-
isfaction have increased (as evidenced by unsolicited comments and 
letters) and the collaborating physician has noted that his efficiency 
has been enhanced. The NP is able to translate the time log into patient 
interactions. The combination of increased physician efficiency and 
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patient satisfaction in combination with a decreased readmission rate 
and increased patient volumes since the NP began her practice is con-
vincing evidence that she is effective in her role.

Other time-related measures may demonstrate the APN’s effective-
ness as well. An example might be an initiative that emerges because 
emergency department patients are not being seen in a timely manner 
and satisfaction has suffered. APNs are frequently charged with sys-
tem initiatives like this one but often do not measure the effects of the 
initiatives. In this case it would be appropriate to measure satisfaction 
and waiting times resulting from the initiative. Though in any system 
initiative there are numerous people who also play a role in making 
the approach successful, the APN heading the project could use the 
results as an indication of his/her effectiveness.

Time is money, and the translation of time to money (i.e., cost sav-
ings) is relatively easy to do. This type of measure is underused by 
APNs who frequently play a very important role in improving the 
quality and efficiency of care initiatives.

Financial Outcomes

While virtually any outcome measure can be translated into financial 
outcomes, some financial data are especially of interest to institutions. 
An example is the use of cost and profit data. As noted earlier, the 
data are difficult to ascribe to any one APN; however, it can be used 
to trend the effect of an intervention coordinated or spearheaded by 
the APN. An example is an initiative such as the “outcomes manager” 
(OM) role for patients who require long-term mechanical ventilation. 
In this case, the OM is charged with managing and coordinating 
selected elements of care of patients assigned to a multidisciplinary 
clinical pathway. All key stakeholders are recognized as important 
to the initiative; however, improvements in the variables of interest 
(generally using retrospective/prospective data comparisons) speak 
strongly to the effectiveness of the APN in managing the program of 
care (Burns et al., 1998, 2003).

Financial outcomes can also be presented in terms of dollars 
saved. Although aggregate data are difficult to relate to an individual 
intervention, there are times when these measures are appropriate 
for the situation. For example, when an acute care CNS introduced 
a guideline to manage patients with pancreatitis, improving LOS 
without increasing readmissions was a natural outcome to track. 
Once adherence was determined through chart audits, the CNS was 
able to use an institutional database to measure the influence of the 
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guideline. The CNS was able to demonstrate an association between 
the decreased LOS and stable readmission rate with guideline use 
because she also had a strong understanding of additional variables 
that might contribute to these data. Although other factors were at 
play during the time of the guideline introduction, the guideline was 
the most influential change and had the largest influence on the 19.1 
to 14.7 day decrease in LOS. A LOS change can be converted into 
institutional dollars saved.

Aggregate Data and/or Hospital Benchmark Data

As noted earlier, aggregate data are defined as data collected and 
reported by organizations and/or departments (e.g., QA, clinical data 
repositories) as a sum or total over a given time period (i.e., monthly 
or quarterly; Ryan & Thompson, 2002). The data are helpful and 
attractive to organizations because they can be translated into finan-
cial savings (or in most cases estimates of financial savings). Despite 
the common use of such outcome data, it is rarely possible to attribute 
such data to any one source unless the outcome element is carefully 
selected as in the examples provided previously. For example, if the 
APN begins an educational initiative aimed at decreasing ventilator-
associated pneumonia (VAP) in a MICU population, it is important 
to first determine whether the institutional data may be used to track 
the outcome. In some cases this would be possible and all that would 
be necessary is that the APN intervention be marked so that a control 
chart might be developed to demonstrate effect over time. However, 
this example using aggregate data can also be illustrative of how 
such institutional data are fraught with problems. Unless the APN 
can ensure that adherence to the VAP preventive strategies is good 
and that all other interventions that may potentially affect the out-
come are controlled (meaning they are stable and unchanging during 
the study period), outcomes may not be attributed to the APN prac-
tice initiative. Instead the outcomes may be the result of an attending 
physician’s practice, introduction of a continuous subglottic suction-
ing endotracheal tube in patients admitted through the emergency 
department (ED), a hospital-wide “increased awareness campaign,” 
or a new sinusitis prophylaxis regimen.

As described above, for the APN to clearly demonstrate his/her 
effectiveness in successfully initiating a practice change that positively 
affects VAP rates, an understanding of how well the intervention was 
implemented and followed by clinicians is essential. In this case, the 
APN’s educational initiative was to teach every bedside caregiver to 
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maintain the head of the bed in a 30-degree “head up” position. An 
audit prior to the intervention of head of bed elevation in the units, 
and on different shifts, demonstrated that adherence was very low 
(less than 20%). These data served as a baseline for comparison fol-
lowing the intervention. At intervals of 1 and 3 months, adherence 
was again audited and found to be improved (more than 70%). Being 
able to identify that the VAP intervention was occurring allowed for 
greater assurance that the APN initiative might be linked to the VAP 
rate improvement. Control charts may be used to mark the beginning 
of the initiation and subsequent “re-teaching” episodes as they relate 
to the VAP rate over time. The financial results of a successful initiative 
such as this one are easily calculated, and the APN may be recognized 
as having contributed to the positive results.

Aggregate data are also referred to as hospital benchmark data 
and are often used to compare institutional outcomes to those of 
other similar type facilities (academic medical centers, community 
hospitals, etc.). Given the volume of data available in institutional 
data banks, it is easy to understand why administrators and clini-
cians alike attempt to assign causality to this type of aggregate out-
comes data. The assumption, that the data represent the effect of 
specific interventions or care, is often unwarranted. This is espe-
cially a problem when an attempt is made to infer the reasons for the 
outcomes and impose solutions. Those upon whom the solutions are 
to be imposed comment that the data are not representative of their 
patients, that they are “sicker” or “different,” and that the data are 
not sensitive enough to stratify appropriately. In fact, the approach 
often engenders irritation, frustration, and lack of buy-in for the ini-
tiative. For example, say the APN has been charged with a hospital-
wide initiative on wound care. The APN learns that pressure ulcer 
rates can be retrieved from the institutional data banks by service 
center. Unfortunately, when the APN tries to separate the data by 
specific units, she/he learns that the data are not available in that 
form. In fact, the data do not distinguish which patients had pre-
existing ulcers (and where they originated) or where the majority 
of the care was delivered when the ulcer developed since the “ser-
vice line” designation is by discharge unit, not the unit in which the 
pressure ulcer developed. Thus, the data may be helpful to look at 
overall hospital trends but will be less useful if a targeted interven-
tion is to be developed. In this case, unless the APN can “drill down” 
by examining site of origin or use prospectively collected data to 
find the answers, the intervention might be applied to all the units 
though it may only be warranted in one.
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The use of aggregate data may be helpful to follow trends but 
requires an in-depth understanding of the variable of interest to ensure 
accurate interpretation. An example is the use of LOS data. Take, for 
example, LOS data related to patients with tracheostomies. If one insti-
tution is able to transfer patients to discharge facilities with the tra-
cheostomies in place (and requiring mechanical ventilation), the data 
on LOS may be inaccurately compared to an institution where similar 
transfer facilities do not exist. If this fact is not understood, erroneous 
comparisons between the two hospitals may be made. Instead a more 
sensitive indicator of quality for these patients may be weaning, rein-
tubation rates, and ventilator duration.

Profit per case and cost per case may also be misleading since the 
factors affecting the numbers may have little to do with the intervention 
of interest. Consider the example of the ventilator-weaning initiative 
mentioned above. Cost of care may be higher in patients transferred 
to an MICU from a cardiovascular critical care unit than for patients 
who originate in the MICU. This may inaccurately assign cost per case 
to the MICU since all costs are attributed to the discharge unit (in this 
case the MICU) versus the unit in which the larger proportion of the 
costs was accrued. Thus, if these financial measures are used to chart 
progress, they may easily be misinterpreted unless appropriate “drill 
down” is accomplished.

Institutional aggregate data are useful in some cases; however, a 
thorough understanding of the data is necessary if the outcomes are to 
be attributable to APN practice.

SUMMARY

The effectiveness of APNs has been called into question many times in 
the past. Often, when financial shortfalls are realized, constraints are 
placed on practicing clinicians. APNs whose practice in the past has 
not easily been linked to outcomes are often targeted. While these solu-
tions may “save money” in the short term, their impact on quality, and 
ultimately finances, may be significant. APNs are essential to the qual-
ity system initiatives that occur in hospitals. Their work is important 
but is too often not recognized because it is “invisible.” Using carefully 
selected data to demonstrate the APN’s effect on some of these system 
initiatives is possible and important if APNs are to demonstrate their 
“value-added” contributions. Though system outcomes may be hard 
to ascribe to any one individual, the contributions of APNs are more 
likely to be acknowledged if data are available.
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This chapter provides some examples of outcome measures that 
may be selected and used to accurately demonstrate the impact of APN 
practice. It is essential that APNs recognize that the measures should 
be selected carefully and be clearly linked to the APN role. Aggregate 
data are perhaps the least sensitive in being able to demonstrate the 
effectiveness of individuals but may be used to demonstrate trends 
in system approaches lead by the APN. While financial data are an 
appropriate indicator of APN “value-added” in some cases, it may be 
less so in others, especially if the role is not specifically linked to direct 
patient management.

CONCLUSION

APNs are essential to the provision of quality patient care. Not only 
are they responsible for a wide variety of EBP changes and system ini-
tiatives, they are also responsible for the direct provision of evidence-
based care. APN practice outcomes can and should be monitored to 
more strongly demonstrate the APN’s positive contributions to health 
care.

Answers to Chapter Discussion Questions

Aggregate data are often relatively easy to obtain but are rarely 1. 
associated with the specifi c APN intervention under examination. 
Aggregate data are infl uenced by multiple factors. It is very diffi cult 
to relate these large and variable groupings to individual interven-
tions because the effect of the intervention cannot be appreciated 
on such a hefty scale. An APN who is striving to demonstrate the 
value of his or her practice by using aggregate data is not accurately 
demonstrating his or her contributions. Smaller, more specifi c out-
come measures are better able to capture an APN’s infl uence.
Patterns of normal variation exist in every practice setting. Control 2. 
charts take normal variation into consideration. Control charts 
include a target goal as well as upper and lower limits so that nor-
mal variation is accounted for. If the APN does not include upper 
and lower limits among the target goal, she or he will be constantly 
adjusting the intervention to meet the normal variation. She or he 
will never truly be able to evaluate the true effect of the intervention 
over time.
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APNs need to identify outcome measures that are specifi c to their 3. 
daily practice. The outcome measures must also be important to the 
institution in terms of patient care, satisfaction, effi ciency, or dollars 
saved. It is important that outcome measures be derived from data 
that is easy to collect and the data should account for a period of time 
so that the outcomes may be translated into sustained improvement 
as a direct result of APN practice. The outcome measures may be 
unique to the APN, his or her role, and practice setting, but the key 
elements should be included.
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Chapter 4: General Design and 
Implementation Challenges in 

Outcomes Assessment

ANN F. MINNICK

Chapter Objectives

Ensure that the design can meet the project’s purpose.1. 
Select outcomes.2. 
Maximize the ability to link cause and effect.3. 
Select a design that is amenable to resolving analytic quandaries.4. 

Chapter Discussion Questions

Identify an outcome of interest to you and then answer the following 
questions:

Outline the fi ve steps you would take to ensure saliency of the 1. 
outcome.
Describe the three steps that will help achieve the necessary quali-2. 
ties of reality and “common currency” for your project.
Describe the seven challenges to establish cause and effect in non-3. 
experimental designs.
Considering your outcome of interest, what analytic issues do you 4. 
anticipate?
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Identify four implementation challenges existing within outcomes 5. 
assessment projects. Suggest a solution for each challenge.

T he conduct of outcomes assessment (OA) studies is expensive, 
especially in terms of human resources that might be applied to 

any number of other important activities. The results of OA projects 
are needed to determine public policies and institutional efforts. 
Both of these uses of OA results make it imperative that the studies 
be designed to avoid common design flaws and make parsimonious 
use of resources during their execution. Simply put, you need to 
avoid wasting your time and someone else’s money while produc-
ing valuable information.

This chapter is based on the assumption that few practitioners 
want to simply describe a single outcome but rather are trying to 
devise assessments that will help them improve care in multiple ways. 
This chapter discusses solutions to the four most common design 
problems and four implementation challenges to achieving this goal. 
Recognition of these basic problems and challenges will lead to the 
discovery of other issues that can be threats to the execution of OA 
studies. Although the list of potential solutions presented in this chap-
ter is not exhaustive, it is designed to arm the person embarking on 
such projects with a basic set of effective responses.

SOLVING DESIGN PROBLEMS

Four common design problems in OA are (1) ensuring that the design 
can meet the project’s purpose, (2) selecting outcomes, (3) maximizing 
the ability to link cause and effect, and (4) selecting a design that is 
amenable to resolving analytic quandaries.

Linking Purpose and Design

Common Problems

The first and perhaps most important step is to determine what 
question(s) the OA project seeks to answer. Many novices have found 
themselves implementing a design only to discover that they never 
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determined specific questions they sought to answer. This occurs most 
often when clinicians note that some naturally occurring event, such 
as a change in practice at one site, will result in what seems like experi-
mental and control groups. They then begin to track outcomes, but, 
because specific questions were never posed, find that they neglected 
to collect data on some important variable or that the pre-/postinter-
vention design they used cannot really capture the additional ongoing 
practice changes at the sites.

A second problem in linking purpose and design is the failure to 
plan a project that could have answered, with only a few design changes, 
many more questions that are of interest to the larger world of institu-
tional and public policy making. Many practitioners can verbally explain 
the larger issues for which OAs are needed, but they design studies that 
do not help inform the important debates over outcomes and how best 
to achieve them. At a minimum, any OA usually needs to include some 
exploration of patients’ physical and psychosocial outcomes as well as 
some elements of service costs and impact on provider.

Solutions

Persons planning to embark on OAs can take the following steps to 
avoid these two problems:

Write the 1. questions your OA project seeks to answer. Next, answer 
the question: How will answering these questions lead to actions 
that will improve outcomes for patients, the practice and/or institu-
tion, and the public?
For each project question, identify who cares about the answer and 2. 
the level at which each person/agent functions in terms of making 
decisions that might infl uence changes your project might suggest. 
For example, is it a professional nurse practitioner group, the prac-
tice manager for your group, or a state agency? Or could it be all 
of them if the design were changed? You will need resources for 
your study, even if your plans encompass only an assessment of out-
comes within your own practice. These people/agencies could be 
sources of support. The fi rst rule of sales (and gaining support for 
any type of project) is to meet the customer’s needs. Be sure your 
project does so.
If in step 2 you could not identify more than one audience of interest, 3. 
reconsider the questions. OA projects are too expensive to be one-
trick ponies. If you identify someone who has resources but whom 
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you believe will not be supportive, consider how at least one ques-
tion of interest to him/her can be included and be answered as part 
of the assessment. In providing an answer for what the individual 
or institution may think is the most important aspect of an OA, you 
will have the opportunity to bring these other questions (and fi nd-
ings!) to his or her attention.
Verify through literature review and consultation with persons at 4. 
each of the specifi ed levels that these are the most important ques-
tions. “Important” means those questions that arise because there 
are great gaps in understanding and for which solutions are most 
urgently needed.
Seek consultation to ensure that it is possible to design an assess-5. 
ment that produces data that can answer the questions.

Selecting Outcomes

Problems

Once the above five steps are taken, it becomes easier to address the 
problem of defining outcomes. Each outcome must have the three attri-
butes to make a project worth the investment: salience, objectivity, and 
common currency.

Salience is the quality of being related to the phenomenon of interest. 
By meeting the five steps already mentioned, salience can be achieved. 
Objectivity is the ability of an outcome to be measured without bias. For 
an outcome to be said to be based in reality, it must be one that has the 
quality of being true to life. One example of a bias problem is illustrated 
by a seemingly simple outcome: Rehospitalization within 60 days after 
treatment. In one study, we had to grapple with the bias inherent in 
defining rehospitalization as having occurred only if it happened at 
the single hospital where most nurse practitioners had privileges. There 
was the chance that some patients were being rehospitalized at sev-
eral other hospitals at which a few of the nurse practitioners also had 
privileges.

Another example of this problem involves physical restraint use as 
an outcome. Once the physical restraint is defined, it should be fairly 
easy to determine if someone is restrained. The issue arises in counting 
restrained persons. If patients are transported to a unit in restraints, 
should they be counted against the receiving unit in a project seek-
ing to assess the outcomes of a restraint-reduction program? If not, 
how long should the unit be given to use restraint alternatives before 
patients are counted as restrained? Should there be another outcome 
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such as “duration of restraint use for patients admitted in restraint”? 
How much detail is necessary?

Reality can be defined as the extent to which the outcome defi-
nition has some fidelity to nature, that is, is true to life. Depression, 
quality of life, and spiritual health are examples of outcomes for which 
there are readily acknowledged problems in capturing the reality of 
the situation. Other outcomes, although seemingly immune to this 
problem because they are behaviorally based, are just as vulnerable. 
Consider the outcome “ambulation sufficient to accomplish five activi-
ties of daily living.” If the outcome is operationalized as the ability to 
do this in a setting assumed to be a one-story home, but many patients 
live in multistory dwellings, there is little that is true to life about the 
study because many people need to be able to not only just ambulate 
but also climb stairs. Resources to consult in the definition and mea-
surement of common outcomes are listed at the end of this chapter. 
The books listed highlight the advantages, disadvantages, and design 
issues associated with each approach.

A final problem revolves around what outcome researchers often 
assume is “common currency” in defining outcomes. For example, if 
death is an outcome and the performance of numerous hospitals is 
being measured in the OA, the death rates will be very different in the 
hospital that includes its hospice unit in the report versus those that do 
not have such a unit. A hospital may include deaths in the emergency 
department and another may not. If a hospital is the public receiving 
facility for the pronouncement of death in police and fire cases, should 
these deaths be included in the operationalization of the definition of 
death? Responsible persons at each hospital often believe everyone at 
other hospitals uses the same definitions for outcomes when in fact 
there is no common currency.

Solutions

Solutions lie in rigorous definitions:

Each time an outcome is mentioned in the project’s questions, under-1. 
line it. Within the context of each question, defi ne the outcome in 
terms that can be objectively applied within the context of the study. 
It is important that you do this with each question independently. 
You may fi nd that the outcome you are referring to as “mobility” 
in question 1 may be very different by question 4. To defi ne is to 
choose outcomes.
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Discuss your defi nitions at sites where you plan to conduct the 2. 
assessment to determine if data are currently amassed using your 
defi nition. Ask the responsible parties to describe any special situa-
tions they may have that could infl uence their outcomes, even when 
their defi nition is the one you propose. Be prepared to give examples 
of situations. Remember, most people do not believe their situation 
is the exception.
Simultaneous with step 2, complete a review to determine what 3. 
defi nitions were used in the most important outcomes studies pub-
lished to date. Although you may choose to defi ne an outcome in a 
new way and may, in reality, be developing a new outcome of inter-
est, an OA is strengthened if there can be some comparison with 
fi ndings from previous studies. For example, in a study of physical 
restraints, we measured prevalence and incidence, although ear-
lier studies had relied almost exclusively on the latter. We were 
thus able to ascertain that the lower usage we documented was in 
fact a decline based on comparisons with earlier reports, as well as 
demonstrate that there were very great differences between inci-
dence and prevalence. Consult the Agency for Health Care Policy 
and Research Web sites listed at the end of the chapter to learn 
how outcomes of interest to your project have been defi ned and 
measured.

Tracing Cause and Effect

As students of traditional research know, a well-executed, double-
blind, randomized pretest–posttest design is effective when one seeks 
to establish that a particular intervention produces measurable effect(s). 
In OA projects, this approach is usually not an option because of real-
life issues. For example, it is often not possible to randomize patients or 
blind providers to treatment. It is rare to find a project that seeks only 
to measure one outcome. The science of improvement drives the desire 
to identify variables associated with the outcome. Seven challenges to 
the ability to make conclusions about causation and to identify inter-
ventions that might result in outcomes improvement are common. 
These seven challenges are:

Patient autonomy. The patient may be following the recommended 1. 
treatment on a continuum ranging from “entirely” to “not at all.” 
The patient may be following one aspect of the treatment entirely 
and another not at all. The patient may follow a treatment plan one 
day and not at all the next.
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Multiplicity of health problems in a single individual. Almost no 2. 
patient presents with a single health challenge. Multiple system 
failures are common and the simultaneous presence of physical 
and mental disorders has been well documented. This makes 
assessment of a single outcome related to a particular disorder 
diffi cult.
Nonclinical characteristics. Income, education, insurance coverage, 3. 
geographical location, exposure to violence, and many other vari-
ables can infl uence outcomes.
Multiplicity of health providers. This includes known as well as 4. 
unknown providers who, in turn, use many different types of treat-
ments. Some of these treatments may have been obtained from eth-
nic healers. Some medications may have been obtained illegally. 
Other providers might be recognized in foreign countries and their 
advice obtained by the autonomous patient through the Internet. 
Even if the providers are known, their skill in providing a specifi c 
treatment may vary. Depending on the schedule, the patient may 
have received each treatment in a repetitive series from different 
providers.
Unknown time delay between intervention and expected outcome. 5. 
The classic example of this challenge is the diffi culty in determin-
ing the outcomes of providers’ health-promotion activities because 
many years (and many intervening messages and experiences) will 
often pass before a condition manifests itself.
Lack of baseline measurements. Patients often change providers, 6. 
and accumulating good baseline measures of health status, quality 
of life, and other variables are expensive to collect de novo. Even 
if there is support for de novo measures, it is often impossible to 
collect a full record that captures the rich and complex changes in 
human life that may infl uence an outcome.
The complexity of nonpatient, nonindividual provider variables. 7. 
These variables include labor (overall staffing quantity and qual-
ity) and capital inputs (e.g., equipment), as well as conditions 
of employment and leadership. In studies of whether or not a 
particular activity influences outcomes, these types of variables 
rather than the activity itself may be paramount. For example, 
staff may have the same beliefs and knowledge about ways to 
avoid extubation accidents, but a shortage of supplies or staff may 
make the execution of these steps impossible. Merely assessing 
extubations by practice group or before and after an educational 
session with the staff will not assist in tracing why an outcome 
is occurring.
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Solutions

All of the solutions depend on the outcomes assessor having a broad 
knowledge of patients, providers, and system variables. Consultants 
for each of these areas during the design phase can be worthwhile. 
They may ensure that the potential effects of these variables are at least 
considered.

Through interviews with providers and patients as well as 
review of clinical documents, such as medical records, determine 
what the potential is that aspects 1 through 4 may influence the 
OA. During this process, attempt to determine if these aspects are 
evenly distributed across cases or if only select groups are influ-
enced. For example, many patients at one clinic site may visit a tra-
ditional healer down the street, and patients at another site might 
not. As with the issue of defining outcomes, patients and providers 
will not necessarily think that their situations are unique. During 
the project-planning phase, you will need to ask questions that will 
provoke a wide-ranging discussion, such as “Tell me about some of 
the things you do for your arthritis besides coming to the clinic.”

Plan on multiple measurement over time. Multiple measures over 
time will help to ascertain any change/attenuation of effect on out-
comes. This is especially important if the OA is part of an intervention 
effort. An outcome may at first seem to be favorably influenced, but 
there may be rapid attenuation. Conversely, it may take an unknown 
period of time for full effects to be realized.

After reviewing the availability of baseline data, recognize that 
significant OA resources may need to be assigned to build a database. 
The project budget needs to reflect this expense. Make it a priority to 
explore how to maintain the elements of these data after the assess-
ment project is complete. Experience has shown that once providers 
and institutions have access to such a database, they are willing to 
devote the resources necessary for its maintenance because a well-
designed database can be used for many OA projects, as well as to 
meet accreditation demands.

Use a framework such as the one in Figure 4.1 to ascertain that you 
have assessed the system variables that are most likely to influence 
outcomes. Many times the key to improving outcomes is to attempt to 
modify system—rather than individual provider or patient—variables. 
For example, in the last century, anesthesia outcomes were improved 
significantly when the tubing connection ends of various gases pro-
vided during surgery were made compatible only with the appropriate 
delivery device.
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Analytic Issues

Problems

As can be deduced from the discussion of the many variables that need 
to be accounted for in an OA project, multivariate analysis becomes a 
necessity. Any outcome may be affected by attribute variables, contex-
tual variables, and specific treatment effects. The problem in executing 
such an approach is that one usually does not know at the beginning 
of a project if the variables of interest are orthogonal to one another (an 
assumption of many statistical techniques). This problem is known as 
collinearity. A second problem is the definition and treatment of attri-
bute and contextual variables. More analytic problems occur when an 
outcome is rare or infrequent. Finally, the third problem is that data of 
interest are drawn from different levels. For example, an outcome may 
be drawn from individual patient records, but variables such as staff-
ing may be unit based with others drawn from an institutional level. 
Special techniques are needed for the analysis.

Solutions

Few practitioners are equipped to deal with these problems. The fol-
lowing steps are advisable for practitioners who do not have advanced 
statistical and design expertise:

Recognize what one does not know and consult experts during the 1. 
design phase. The timing is essential because many of the solutions 
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Figure 4.1 A Framework of Variables Infl uencing Patient Outcomes

Source. Developed in preparation of Minnick, Roberts, Young, Kleinpell, and Marcantonio (1997). 
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to these problems are rooted in selecting the proper design and defi -
nitions. For example, in the case of rare outcomes, a case-control 
approach may be advised.
The practitioner should, however, be knowledgeable enough to 2. 
recognize the possibility that all three problems exist and to ask a 
statistician how the problems can be addressed. In asking the stat-
istician for advice, the practitioner should enquire about the advan-
tages and disadvantages of each proposed solution.

ADDRESSING IMPLEMENTATION CHALLENGES

Issues

Having considered the complexity of the design issues described 
above, thoughtful practitioners may be tempted to run from the very 
idea of launching a systematic OA. This section is devoted to provid-
ing “doable” solutions for the four major implementation challenges: 
(1) assembling a competent and productive team, (2) securing the 
resources to complete the project, (3) obtaining institutional coop-
eration, and (4) enlisting the cooperation of providers and patients.

Solutions

The solutions are based on the belief that the process of getting this 
type of project done is no different than the steps one would take in 
any type of project, from remodeling one’s home to opening a new 
clinic. You would neither attempt to do either of these projects alone 
nor would you attempt to go forward without adequate resources.

Assemble a team of people who are as interested in the idea as you 1. 
are. If no one is interested, begin building interest one person at a 
time. Put yourself in that person’s position. What responsibilities 
or needs would this type of project help that person address? Use 
these points in discussion. Try to include formal resource allocators 
as well as informal opinion makers in this effort.
Consider all sources of support, including those outside of your 2. 
institution. Your well-designed project and its fi ndings could 
serve as a model for others. Foundations as well as federal agen-
cies are interested in models and in projects that are large enough 
to produce generalizable fi ndings about the outcomes. Once you 
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have ascertained why your institution or an outside agency should 
be interested, prepare a short (no more than three-page) discus-
sion paper that explains the need for the project, the answers it 
will produce, and why the results will be valuable to the funder. 
Include an estimate of the general costs. This is a major marketing 
tool. People who are asked for resources need to know what they 
are buying, why they need it, and what it is going to cost.
Build alliances with the database, statistical, and design experts 3. 
whose help you will be able to afford once step 2 is accomplished. 
You will need to begin building these alliances before approach-
ing resource holders to get a general idea of costs and to amass the 
technical expertise that will make the proposal a solid one.
Consider banding together with like-minded providers, institu-4. 
tions, professional associations, or healthcare systems. This coop-
eration can drive down costs by spreading the fi xed expenses (e.g., 
statistical help) over a greater number of supporters. It also is a 
wonderful way to gather data on rare events and to develop a 
database that allows for exploration of multiple factor infl uences 
on outcomes. For example, if you are in Nebraska, you may not 
have suffi cient population to explore the effect of a specifi c eth-
nicity on patient outcomes. A project that includes sites in Illinois, 
New York, or California may make this possible.

As noted in the beginning of this chapter, OAs are important sources 
of information on which public policies and private actions are based. 
Given this fact and the expense of these assessments, an OA can truly 
be said to be one of those activities in which “if it is worth doing, it is 
worth doing well.” A poor OA can be worse than none at all because 
it will lead to poor decisions. With an awareness of the design pitfalls 
and access to solutions and experts, practitioners can help ensure that 
OAs are truly worth the investment.

Answers to Chapter Discussion Questions

The fi ve steps are listed on pages 95 and 96. 1. 
(a) Check that the same outcome is used throughout the questions. 2. 
(b) Discuss defi nitions at sites to determine if data are amassed using 
these defi nitions. (c) Complete a literature review of the defi nitions.
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(a) Patient autonomy, (b) provider multiplicity, (c) nonclinical char-3. 
acteristics, (d) multiplicity of health problems, (e) unknown time of 
delay between interventions and expected outcome, (f) lack of base-
line measurements, and (g) complex systems variables.
Your answer should include assessment of the likelihood that the 4. 
following issues might arise: colinearity, treatment of attribute 
and contextual variables, and how multiple levels of data will be 
addressed.
Your answer should revolve around specifi cs individualized to 5. 
your project steps to address: (a) assembling a competent and 
productive team, (b) securing resource, (c) securing institutional 
cooperation, and (d) enlisting the cooperation of providers and 
patients.
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Chapter 5: Locating 
Instruments and Measures for 

Advanced Practice Nursing 
Outcome Assessments

MARILYN WOLF SCHWARTZ AND ROGER GREEN

Chapter Objectives

Provide a guide for fi nding instruments, including questionnaires, 1. 
scales, and tools, to measure treatment outcomes.
Remind the reader of the value of using library resources, not just 2. 
Google or the Internet. There is also value in consulting a profes-
sional medical librarian to fi nd the appropriate instruments in a 
timely manner.
Emphasize the importance of requesting permission to use instru-3. 
ments, whether standard or unpublished. Permission to use an 
instrument is an ethical issue related to copyright and proper 
research method.

Chapter Discussion Questions

What two databases are appropriate to start a search on an instru-1. 
ment to use for diabetes primary care outcomes? What terms and 
strategy were used to do the search? List a measurement tool found 
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in the database search that an advanced practice nurse (APN) could 
use in practice.
In what reference books would you fi nd a review and description 2. 
of the Minnesota Multiphasic Personality Inventory? Find a local 
medical, nursing, or university library’s online catalog to see if a few 
books listed in the Suggested Readings—Books at the end of this 
chapter may be found in a local library.
List two university websites looked at to learn about requesting per-3. 
mission to use an instrument. List an instrument on pain assess-
ment/scale and where to request permission to use it, if there is 
training required to use it, and if there is a cost.
What are some of the mobile applications to access resources 4. 
discussed in this chapter to fi nd information on an instrument 
that could be used to measure the physician–nurse professional 
collaboration?
List resources that are most promising for a future outcome assess-5. 
ment nursing or medical problem that needs to be studied.

Advanced practice nurses (APNs) and researchers need to 
know how to find surveys, questionnaires, or other measure-

ment instruments to determine if a treatment is effective. In the 
evidence-based health care era, APNs as well as researchers need 
to study, measure, and report significant changes in interventions. 
When APNs report evidence-based findings in the literature, they 
are improving the quality of health care and contributing to the 
professions. This chapter is intended to help APNs find the instru-
ments that measure the impact of APN care and interventions.

Providing information on finding instruments would not be 
complete without mentioning the responsible use of tests and mea-
sures. Many university library websites explain the ethical use 
of measurement tools or instruments. Authors doing authentic 
research must prove validity and reliability. Textbooks on develop-
ing measurement tools emphasize the importance of testing and 
validating tools. Consequently, respected instruments are copy-
righted, costly to develop, and need to be used appropriately. In the 
section Suggested Reading—University Library Websites, several 
websites listed note the importance of requesting permission and 
how to make such inquiries. For starters, following is a website to 
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read a summary of ethics of use and why permission should be 
requested: http://info.library.okstate.edu/tests (retrieved August 9, 
2012).

The authors present major resources that librarians and clinicians 
can use to find instruments. The terms “instruments,” “questionnaires,” 
“surveys,” and “tools” are used interchangeably. “Instrument” is the 
preferred term, however, because that is what the database Cumulative 
Index to Nursing and Allied Health (CINAHL) uses in indexing the 
field that has the descriptor for the tools mentioned in articles.

In this chapter, readers will find:

Books: The books described herein are standard reference texts 1. 
regarded as the fi rst sources to check in fi nding instruments.
Bibliographic databases: These are defi ned in the order of impor-2. 
tance to nursing applications. Examples are given for the kinds of 
instruments that might be found in the CINAHL and the Health 
and Psychosocial Instruments (HaPI) databases. Some suggestions 
are given on fi elds to search in these databases for the instruments. 
The reader may then apply some of the same techniques to search-
ing other databases. It is important to consult a medical librarian, 
when available, to process searches, especially when doing an evi-
dence-based study or publishing or presenting papers. Using the 
controlled vocabulary or thesauri for retrieval in databases is impor-
tant, and medical librarians are adept at using them effectively.
Internet resources: Those listed include professional organizations 3. 
and government sites as well as library guides to tools. University 
librarians, especially in medical settings, are placing descriptions 
of mobile applications (apps) used on iPads, iPhones, Blackberrys, 
and other handheld devices to access literature searching. Library 
websites are good places to check for mobile apps to access litera-
ture databases and electronic books. Note the Internet Resources 
and Online Library Resources section for more details on apps. The 
Internet resources listed are by no means exhaustive but considered 
selective.

STANDARD BOOKS

In this age of technology, using standard textbooks is not the most 
popular source of information. However, following are some tried 
and true measurement tool books. Note the additional books listed in 
the bibliography at the end of this chapter, many of which are more 
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specific to nursing and medicine. The books to consult are too numer-
ous to describe individually. Many nursing and medical libraries own 
the books listed in the Bibliography. Of course, most books may be 
purchased from online book vendors, such as Amazon. Where web-
sites are given, all sites were active as of August 9, 2012.

Mental measurements yearbooks (MMYBs) 

by Buros Institute of Mental Measurements 

Check the website (http://www.unl.edu/buros) to see that this group 
has been around for 70 years and are experts.

This standard reference text is available in most university and pub-
lic libraries on reference shelves. It is updated every 2 years and may be 
accessed online through many library online database menus. It has been 
published since 1938. The book lists tests in alphabetical order with descrip-
tive information with purpose, intended population, acronyms, authors, 
scores, time, prices, publishers, and cross references. Each volume pro-
vides information on reliability, validity, and includes reviews of tests and 
test materials. Many libraries have access to this book online. Buros also 
publishes Test Reviews Online. There is also a link to test reviews through 
http://buros.unl.edu/buros/jsp/search.jsp. This Buros site contains only 
reviews for tests, which the user decides whether to purchase.

Tests in Print (Tip) by Buros Institute of Mental Measurement

TIP lists target audience, length, score(s), and cost and is a companion 
to the Buros MMYB. The TIP and the MMYB are the main sources for 
finding information on published tests.

Tests: A Comprehensive Reference for Assessments in Psychology, Education, 

and Business, edited by Taddy Maddox. PRO-ED, Inc., published 

from 1983 to the present, with a 2008 edition.

Descriptions are brief and contain information on test population, 
purpose, format, scoring, and cost and do not include reviews or eval-
uations of tests.

Test Critiques, Kansas City, Missouri, 

Test Corporation of America, published since 1984

This multivolume set is the companion to Tests and includes reliability 
and validity information. For a complete description of Test Critiques, 
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see the American Psychological Association’s website at http://www.
apa.org/science/testing.html. It publishes in-depth reviews of fre-
quently used psychological, education, and business tests, and provides 
descriptions, practical applications, technical aspects, and critiques of 
tests. Each volume has a cumulative index.

Directory of Unpublished Experimental Mental Measures, edited by B.A. 

Goldman and D.F. Mitchell, published by the American Psychological 

Association since 1970 (latest volume 9 published 2008) 

Volume 9 lists tests published in the 2001 to 2005 issues of the 36 journals 
covered. This directory includes information on recently developed or 
noncommercial, experimental tests in 24 categories. The entries cover 
36 relevant professional journals published in the United States. The 
measures described in dissertations are not included. Volumes do not 
include reviews. Check the category index. However, the volumes do 
not have title indexes. Some of the categories of measures are achieve-
ment, adjustment, aptitude, attitude, behavior communication, concept 
meaning, development, motivation, perception, personality problem 
solving and reasoning, values, vocational interest and evaluation, and 
trait measurement.

Please note the many additional books listed in the bibliography. 
The McDowell book, with a guide to rating scales and questionnaires, in 
particular, is an excellent source for finding health-related instruments 
and is cited in the bibliography at the end of the chapter. University 
libraries usually have the books listed and some are in reference sec-
tions. Remember that most university libraries now have their catalogs 
available online so that if a library has a collection of tests or instru-
ments, the information on the tests may be found through the cata-
logs. Library staff may request interlibrary loans for books not owned. 
Reference and selection librarians usually welcome requests for pur-
chase of instrument resource books when not owned by the library.

BIBLIOGRAPHIC DATABASES

Searching bibliographic databases retrieves references to articles about 
instruments, but the articles do not always print copies of the instru-
ments. However, remember that searching databases may provide ref-
erences to articles that occasionally include the instruments. Finding 
full-text journal articles online in databases may show instruments 
in the articles. In the Internet Resources section of this chapter is a 
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description of how to find dissertations, which usually include instru-
ments used in doctoral or PhD work.

LEVELS OF EVIDENCE

The MEDLINE and the Cochrane databases contain references to the 
highest quality journals or peer-reviewed literature as do CINAHL, 
PsychINFO, and Educational Resources Information Center (ERIC). 
The database producers, especially MEDLINE, publish on their web-
sites statements of the criteria required for the journals to be indexed. 
APNs reviewing the instruments and articles describing the tools need 
to critically appraise the literature to make sure the evidence created in 
using the instruments is sound.

CINAHL is available from EBSCO Publishing database vendor 
and journal subscription agency. For access information, go to http://
www.ebscohost.com. EBSCO and other vendors now provide tutori-
als, offered on YouTube or other media formats, to explain the use of 
search strategies for their databases.

A starting point for finding any instrument is the CINAHL 
because instruments may be searched directly in the instrumenta-
tion field of the bibliographic record. Once the user logs into CINAHL, 
search directly on the “instrumentation” field from the “indexes” on 
the main screen. If you search the “Publication Type” field and choose 
“research instrument,” you may actually find the full text of an instru-
ment. This database is not free to the public, and users must request 
codes from institutional libraries, ask a librarian, or pay for a service to 
process searches. Remember that as technology changes for the ven-
dors, screens may change. Call the technical support number or email 
the vendor to learn how to search the indexes or fields as some vendors 
call them. 

HEALTH AND PSYCHOSOCIAL INSTRUMENTS (HaPI)

HaPI is produced by Behavioral Measurement Database Service 
(BMDS), Pittsburgh, PA 15232–0787. This database lists evaluation 
and measurement tools, questionnaires, and test instruments. HaPI 
is available through the database vendor Ovid, a Wolters Kluwer 
Publishing division. Go to http://www.ovid.com/site/index.jsp for 
access information. Ovid databases are available through many 
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medical libraries and major university libraries. Contact the HaPI 
publisher for direct access and to find other database vendors who 
provide access.

The HaPI database does not provide copies of instruments. 
However, this database shows information on where to find the tool/
instrument and often gives the address and phone number. This data-
base is bibliographic, meaning that it retrieves references to articles 
about the instrument. The references are indicated as secondary 
sources, then below the citation, the primary sources tell where the 
instruments were originally described and usually where to call or 
write to get a copy. This database is not free to the public, and users 
must request codes from institutional libraries, consult a librarian, or 
pay for a service to process searches.

MEDLINE/PUBMED

PubMed.gov is the National Library of Medicine’s databases, which 
include MEDLINE (Medical Literature Analysis and Retrieval 
System Online). APNs may search this database for reference to 
articles on a specific instrument. The references often discuss the 
reliability and validity of the instrument. The articles, at times, 
provide a copy of the instrument discussed. In MEDLINE, email 
addresses are provided with the authors’ names making it easier 
to find an author to write for further information about an instru-
ment that may have been discussed in the article. One of the lim-
iters available for searching is the publication types, including 
questionnaires.

This database is free to the public at http://pubmed.gov. Check 
with local medical resource libraries and librarians for instructions in 
using PubMed. Note that this database has brief tutorials at http://
www.nlm.nih.gov/bsd/disted/pubmed.html (retrieved August 9, 
2012), as well as a detailed tutorial that may take several hours to com-
plete. The time invested in looking at the tutorials usually pays off in 
terms of saving time in using the database.

COCHRANE DATABASES

The Cochrane databases are excellent sources to find the highest level 
evidence-based studies that may describe instruments used. These 
databases are usually available through libraries or institutions, such 

Kleinpell_PTR_Ch05_18-03-13_107-128.indd   113Kleinpell_PTR_Ch05_18-03-13_107-128.indd   113 3/27/2013   3:25:38 PM3/27/2013   3:25:38 PM

http://pubmed.gov
http://www.nlm.nih.gov/bsd/disted/pubmed.html
http://www.nlm.nih.gov/bsd/disted/pubmed.html


OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING114

as hospitals or drug companies. Ovid and EBSCO are two vendors pro-
viding access to many of the databases, including:

Cochrane Database of Systematic Reviews ■

Cochrane Database of Abstracts of Reviews of Effects ■

Cochrane Central Register of Controlled Trials ■

Cochrane Methodology Register ■

Health Technology Assessment ■

ACP ■  Journal Club

The website of the Cochrane collaboration, http://www.cochrane.
org (retrieved August 9, 2012), gives free access to a few references 
containing reviews. Another website that has free information from 
the Cochrane Database of Systematic Reviews is http://www.mrw.
interscience.wiley.com/cochrane/cochrane_clsysrev_articles_fs.html 
(retrieved August 9, 2012). Also, try a Google search at http://www.
google.com or a Google Scholar search at http://scholar.google.com 
(retrieved August 9, 2012) on Cochrane Databases to read more. 
Use the Advanced Search button on Google to narrow your search 
because basic searches often retrieve thousands of entries. Many uni-
versity library sites have information on the databases and how to 
search them.

When searching the Cochrane databases on Ovid or EBSCO, limit 
the topics by using the terms instrument(s), questionnaire(s), scale(s), or 
survey(s). Use the truncation symbol of a dollar sign $ at the ends of 
root words for Ovid and the asterisk * for EBSCO to retrieve various 
spellings. For example, type in Instrument$ or instrument* to retrieve 
instrument, instruments, or instrumentation. Results in searching the 
Systematic Reviews will provide fewer references than in literature 
searches because the subject may not have been studied. In retrieving 
actual reviews, load up the printer with plenty of paper because reviews 
often can be over 50 pages or download the review onto a thumb drive.

EDUCATION RESOURCES INFORMATION CENTER

ERIC is produced by Institute of Education of the U.S. Department 
of Education, Washington, DC. This database lists evaluation and 
measurement tools, questionnaires, and test instruments. ERIC’s 
Clearinghouse on Assessment and Evaluation (AE) has a Test Locator 
at http://ericae.net/testcol.htm (retrieved August 9, 2012), which 
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includes free tests. This site also has a link to Buros Institute of Mental 
Measurements and allows shopping and purchase of tests (http://
buros.unl.edu/buros/jsp/search.jsp) (retrieved August 9, 2012). The 
Test Reviews Online is on this link.

APNs often participate in educating patient or staff in treatments 
or procedures. The challenge in the educational process is to show 
that what was presented caused a change in knowledge and practice. 
Although the ERIC database contains a limited amount of health or 
medical literature references, it does provide references to general edu-
cational concepts that may be applied to measure whether educational 
interventions are working.

This database is free to the public at http://www.eric.ed.gov/ 
(retrieved August 9, 2012).

PSYCHINFO

PsychINFO is produced by the American Psychological Association 
and contains references to articles about various psychological instru-
ments. Many database vendors offer PsychINFO, including Ovid, 
EBSCO, and ProQuest (formerly Dialog Knight-Ridder), and each has 
its own search engine

Depending on what the APN is studying, the PsychINFO database 
may include references to articles relevant to measure psychological 
changes. This database covers professional and academic literature 
in psychology and related disciplines, including medicine and nurs-
ing. PsychINFO is international in scope and includes abstracts for 
citations in over 2,150 journals, dissertations, books, and book chap-
ters. Some university libraries allow access to this database for users 
in the library or for students and staff remotely. Some libraries may 
require you to access via a professional librarian.

The strategy is different from CINAHL or HaPI. A search hint in 
using PsychINFO is to use the thesaurus and use the “measurement” 
heading to find related topics that may be of use. In PsychINFO, 
retrieval may be limited to “test & measures” using the limit button 
on Ovid. Retrieval will be for article references, and possibility of the 
full instrument being in the article may occur occasionally. Rely on 
PsychINFO to find articles on validity or reliability of particular mea-
sures. Articles may be found on various measures used for a particu-
lar health or psychological issue. Note the American Psychological 
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website listed in the Bibliography under Internet Resources as an 
excellent source for finding the actual instruments.

DISSERTATION ABSTRACTS INTERNATIONAL

Dissertation Abstracts is the index of doctoral dissertations and mas-
ter’s theses written at most North American graduate schools. The 
CINAHL database also contains dissertations. The dissertations may 
be searched and ordered through UMI/Proquest company. Go to the 
following website to order a dissertation online: http://www.proquest.
com/products_umi/dissertations/disexpress.shtml (retrieved August 
9, 2012). This site’s name is Dissertations Express and in 2012, the 
cost for a dissertation varied with the format. PDF format is $37.00; 
unbound, $39.00; and microfiche, $51.00 for a 357-page dissertation. 
Pricing is given for soft cover, hard cover, and microfilm when order-
ing. On this database, the user may order a dissertation as an indi-
vidual for the stated fee, or if your library/institution subscribes to this 
database, library service may request it for you.

If a dissertation is not available through Dissertations Express, 
check with a local medical librarian to request an interlibrary loan 
from the institution from which the dissertation was required and 
published.

PROQUEST DIALOG

ProQuest Dialog provides access to hundreds of databases that most 
universities and many hospitals use to conduct searches for library 
patrons. Individuals usually need to use these databases through their 
libraries because of the expense. The Bluesheets list the databases and 
their descriptions. Check the following website to view relevant data-
base descriptions for finding instruments at http://library.dialog.com/
bluesheets/ (retrieved August 18, 2012). Librarians access ProQuest/
Dialog to help library patrons search the appropriate databases.

INTERNET RESOURCES AND ONLINE LIBRARY RESOURCES

Please note that the Bibliography at the end of this chapter is where to 
find the links to library websites that have guides to finding instru-
ments. This list is not exhaustive but has quality sites. Use Google to 
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find other websites that may be helpful (Google and Google Scholar, 
http://www.google.com and http://scholar.google.com, respectively).

Google may be used as a starting point or last resort. In using 
Google, try to use advanced search if the basic search does not retrieve 
information needed. Use Google Scholar (http://scholar.google.com) 
for articles about an instrument. A Google Scholar search on the Visual 
Analog Pain Scale Faces retrieves several articles discussing uses of 
the scale, some with pictures of faces rating pain. This is only one of 
many pain scales that are visual.

UNIVERSITY LIBRARY WEBSITES

Note sites listed in the Bibliography. Some of the university sites have 
charts and tables describing databases and step-by-step methods for 
finding instruments. Most of these websites include most of the infor-
mation in this chapter.

MOBILE/HANDHELD DEVICES AND MEDICAL APPLICATIONS (APPS)

Practitioners often use mobile devices for medical “apps” to access patient 
records, drug information, and bibliographic databases, to name a few. To 
see lists of databases or other medical apps, many university libraries are 
providing information in chart format on their websites to make it easy 
for users to see what is available. For example, Texas A&M University 
Libraries has a list of mobile databases that are accessible through vari-
ous devices. Specifically, the guide shows that “CINAHL Plus with Full 
Text Mobile” is available from EBSCO. Check the URL http://msl.library.
tamu.edu/services/mobile-resources.html. With the latest handheld 
technology, APNs could check CINAHL in a patient setting or when not 
near a laptop to look up information on an instrument. Another well-
presented example of mobile apps is from the University of Washington 
Health Sciences Library, entitled “Handheld Accessible Resources,” avail-
able at URL: http://libguides.hsl.washington.edu/mobile. San Jose State 
University library staff, in 2010, used the term “Appography” to describe 
a bibliography for apps. The term is “iPhone Appography,” and the URL 
is http://libguides.sjsu.edu/print_content.php?pid=109524.

Many popular mobile or handhelds (the term the National Library 
of Medicine uses) are used to access databases and websites to search 
outcome measures. The APN may use CINAHL, Medline/PubMed, 
HaPI, MMYB, TIP, and PsychInfo with handhelds. Many other resources 
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are searchable via mobile. The reader may do a Google search on each 
resource followed by the term “mobile” or “handhelds” to retrieve 
university or vendor sites that describe how to access. Sometimes apps 
are free through local universities.

To learn about the National Library of Medicine’s Gallery of Mobile 
Apps, check the URL www.nlm.nih.gov/mobile. Read about PsychINFO 
Mobile at URL: www.apa.org/pubs/databases/news/2011/03/mobile-
apps.aspx. A Google search can also be done using “PsychINFO 
mobile.” 

PROFESSIONAL ASSOCIATION SITES

American Nurses Association publishes books and pamphlets that may 
help in finding instruments. Note the URL site for one such publica-
tion is http://nursingworld.org (retrieved August 11, 2012). Other spe-
cialized, advanced practice nursing sites may have clues to instrument 
information. For example, check the sites for the American Academy 
of Nurse Practitioners, the American Academy of Clinical Nurse 
Anesthetists, National League of Nursing, American Nephrology 
Nurses, Emergency Nurses Associations, or others. If an APN is part 
of a special professional association, encourage the website manager 
to include dissertations or articles of members who may have used or 
developed instruments.

The Sigma Theta Tau International Honor Society of Nursing 
Virginia Henderson Library may be another source of information 
for instruments. The website describes their evidence-based practice 
publication at http://www.nursinglibrary.org/vhl (retrieved August 
11, 2012).

Many professional health and medicine associations now provide 
measurement tools on their sites. A well-respected site is the Institute 
of Medicine at www.iom.edu with lists of reports, projects, and top-
ics. When looking through the lists, abstracts of some of the projects 
describe measurement tools that might be available for use.

The Medical Library Association offered the course, Measure for 
Measure: Locating Information on Health Measurement Tools, devel-
oped and taught by Ester Saghafi, MEd, MLS, and Rebecca Abromitis, 
MLS, from the Health Sciences Library System of the University of 
Pittsburgh. This course was taught at the annual meeting in Chicago, 
IL, in May 2008. The information provided by the librarians was thor-
ough and is highly recommended for review. This course is neither 
currently offered nor is the syllabus available. However, the authors 
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are developing a library guide for finding measures with content from 
the course. This guide will be published on the university library’s 
website and may be live by the publication of this book. The reader 
may check the website for the library at http://www.hsls.pitt.edu/
about/libraries/falk.

CORPORATE WEBSITES

The Health Measurement Research Group has some standard instru-
ments with some free and others for purchase. The Health Measurement 
Research Group is a collaborative program of research for evaluating 
health-related quality of life. The URL for the group is http://www.
healthmeasurement.org/Measures.html (retrieved August 12, 2012). 
For example, a copy of the Minnesota Living with Heart Failure 
Questionnaire is available free along with scoring information. 
Remember, if this questionnaire is being used and reported in a publi-
cation, the reader needs to request permission to use and publish.

ProQolid is a patient-reported outcome and quality of life instru-
ments database. Go to URL http://qolid.org (retrieved August 11, 2012) 
to learn about this database. Two access points are available on this 
website. A free access section shows an alphabetical list of instruments 
available and listed also by author’s name, by targeted population, and 
by pathology/disease. There is a member charge to subscribe and is 
priced in euros because of its Lyon, France, origin. There is an online 
payment option.

Survey Monkey is a site that helps you develop your own survey 
and lists other programs available to help do your surveys. Go to URL 
http://www.survey monkey.com (retrieved August 11, 2012).

The Rand Corporation publishes, on its website, many summa-
ries of research projects and reports with a special section on health 
instruments. Check Rand Health Surveys and Tools at www.rand.org/
health/surveys_tools.html. Note that the space between “surveys” and 
“tools” in the URL has an underline.

GOVERNMENT SITES

Some government agencies have sections on their sites that contain 
useful instruments. Instruments developed by government agencies 
may be found in the government documents departments of univer-
sity, and law libraries. Tax dollars pay for these agencies’ work, are 
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free to use, and sites can be searched using terms: surveys, question-
naires, measures, tools, and instruments. Check with the librarians to 
help find the publications cited. Please note the following (all retrieved 
August 11, 2012):

Agency for Healthcare Research and Quality (AHRQ): Tools and 
Resources for Better Health Care (http://www.ahrq.gov/qual/tools/
toolsria.htm).

Health Resources and Services Administration (HRSA) U.S. 
Department of Health and Human Services: The HRSA has a wealth of 
information by searching its website http://www.ahrq.gov with terms, 
measures, tools, and instruments. If you go specifically to http://www.
ahrq.gov/qual/tools/toolsria.htm, the reader may click on “clinical 
quality measures” and find information on screening for various con-
ditions. It is a great website to explore.

National Guideline Clearinghouse published by the Agency for 
Healthcare Research and Quality of the U.S. Department of Health and 
Human Services: The site, http://www.guideline.gov, has a section on 
measures and tools relevant to specific health problems.

National Technical Information Service http://www.ntis.gov/
search/index.aspx Springfield, Virginia, Department of Commerce: 
This database is free and contains many reports of government-sup-
ported research. Searching the site using the term “health surveys” in 
the database yielded 153 references. Using the term “health question-
naires” provided 53 references. This database is a stretch for finding a 
copy of an instrument but is worthwhile to check.

SUMMARY

In locating instruments, a search on Google occasionally may retrieve 
a copy of an instrument or scale. Librarians refer to such searches as a 
“quick” and “dirty” way of finding what is needed. Searching through 
the print books suggested is a good starting point for standard instru-
ments. Many of the books cited in the text and in the bibliography 
should be readily available in major university libraries.

The databases suggested starting with CINAHL, HaPI, PubMed, 
Cochrane Databases, PsychINFO, and ERIC may all need to be 
searched methodically to find articles on validity and reliability. It is 
hoped that with the suggested terms given in this chapter, the APN 
may practice basic search strategies and use the techniques in other 
databases to construct meaningful strategies. Luckily, some authors 
include the instrument in the article. If a dissertation contains an 
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instrument, the document may be ordered online or through library 
service.

In using the Internet Resources section, take time to look at the 
university library websites to supplement the information in this chap-
ter. It is worthwhile looking at these for more step-by-step approaches 
that are not covered here. And finally, medical librarians are usually 
good resources to help find measurement instruments.

Answers to Chapter Discussion Questions

The two best databases to start searching are CINAHL and HaPI. 1. 
In CINAHL, when doing a search use the “Select Field” drop down 
menu, choose “instrumentation” from the list. Type in the term, 
“diabetes” in the box to left of instrumentation. Using the limit-
ers on the left of the screen, under “Publication Type,” scroll down 
to choose both “questionnaire/scale” and “research instrument.” 
Other limiters were English and references published within the 
last 6 years. In CINAHL, the strategy retrieved, Kiblinger, L. (2007) 
Tool chest. Diabetes Risk/Improvement Scale, Diabetes Educator, 33 
(4), 628,630,632 passim. In the HaPI database, using the strategy of 
entering diabetes in the box and selecting fi eld “measure,” then 
“and-ing” nursing in all text fi elds, many references were retrieved. 
Limits included 2000–2012 publication years. One of the refer-
ences retrieved was Lin, C., et al. (2008). Diabetes Self-Management 
Instrument, Research in Nursing & Health, 31, 370–380. EBSCO and 
some university websites have videos on their own players or on 
YouTube that explain how to use the CINAHL database.
To fi nd details about the MMPI, check MMYB as well as test cri-2. 
tiques. If in a library, check the other books in the reference col-
lection around the MMYB to become familiar with these standard 
sources. This reference is also online in many libraries. Details on 
the MMYB are found in this chapter under Standard books. To check 
what local library has these books, the online catalog may be found 
by a Google search of the name of the university or public library. A 
good source to check is the WorldCat at the URL www.worldcat.org. 
This amazing site provides information on the libraries that own 
the book in the area where the reader lives. For example, search the 
WorldCat for Handbook of Disease Burdens and Quality of Life Measures; 
scrolling down shows several locations in the state. WorldCat also 
has a mobile app for a fee.
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In the Suggested Reading—University Library Websites sec-3. 
tion, check different sites to see which ones have information on 
responsible use of tests. Dan Chaney, Librarian, at Oklahoma State 
University has succinct descriptions, “Suggestions for Getting a 
Copy of That Test or Measurement.” Also, listed are three points 
about “Responsible Use of Tests and Measures.” URL for this work 
is in the Bibliography at the end of this chapter. Miriam Joseph, 
Librarian at Saint Louis University, has created a lengthy list of 
“Test-Related Companies.” The URL for this information is in the 
Bibliography at the end of this chapter. Also, look at the tab on 
“Access and Use Issues.” Permission was granted to use her link 
for this chapter, as was the work by Dan Chaney. Article references 
often have the author’s e-mail address, which can be used to fi nd 
out about using the test/instrument described. Many instruments 
cannot be used except by social workers or psychology profession-
als or by special training. In the HaPI database is a primary source 
article entitled “Worst Pain Intensity Scale,” in Oncology Nursing 
Forum, 38 (1), 33–42 by M. J. Dodd. Checking PubMed for a recent 
article by M. J. Dodd, the email address was listed because of being 
the fi rst author. To fi nd out about the scale and how it is used, email 
the author. Researchers are fl attered that their work may be used 
and duplicated with their knowledge. The assumption might be 
made that this author would explain use and could give permis-
sion and training for use of the instrument.
For information on physician–nurse professional collaboration, 4. 
the PsychINFO, CINAHL, HaPI, and PubMed Handheld are 
all available on mobile/handheld devices. The PsychINFO app 
is available from EBSCOHost and the American Psychological 
Association site. CINAHL and HaPI are also available through 
EBSCOHost. PubMed Handheld is available from the National 
Library of Medicine. A search of PsychINFO provides many 
references on nurse–physician professional collaboration using 
keywords, such as “practice environment, nurse physician com-
munication, job satisfaction, nursing role effectiveness model, 
teamwork, and interprofessional education.” The CINAHL 
database keywords for searching might be “work environment, 
nurse–physician relations, collaboration, occupational stress, pro-
fessional autonomy, questionnaires, psychological tests, and theo-
retical nursing models.” In PubMed, Medical Subject Headings to 
use are “attitude of health personnel, physician–nurse relations, 
cooperative behavior, questionnaires, medical staff, hospital, and 
nursing staff, hospital.”
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The most promising resources for the reader are subjective. However, 5. 
a list of databases most promising would be CINAHL, PubMed, 
HaPI, PsychINFO, and ERIC. All university websites listed at the 
end of this chapter are relevant. For books, library catalogs usually 
may be checked online, and university libraries assign passwords to 
students and faculty for access to electronic books.

WEB LINKS

For bibliographic databases, most charge a fee and are accessed via 
universities, hospitals, or other places of employment. Following are 
some free access databases:

 National Library of Medicine’s Medline ■ http://Pubmed.gov

 Education Resources Information Center ■ www.ERIC.ed.gov

 Cochrane Collaboration for evidence-based medicine free summa-
ries  ■ www.Cochrane.org

 Search through Google often retrieves references from Medline and 
other databases. ■ http://google.com

 Provides some full text articles ■ http://scholar.google.com

 American Psychological Association’s site on tests provides ethics 
research information and proper use of psychological tests ■ http://
www.apa.org/science/programs/testing.html

 Educational Testing Service (ETS) database with descriptions of 
25,000 tests and research instruments. ■ http://www.ets.org

Please use the additional websites provided at the end of this chapter 
on Suggested Reading—University Library Websites.

MMYB has free Test Reviews Online at URL: http://buros.unl.edu for 
all publications by the Buros Institute, go http://buros.org

To check a local library collection, consider using www.WorldCat.org. 
An added feature when using the mobile app, WorldCat Mobile, allows 
typing in the zip code to locate the nearest library. In conjunction with 
WorldCat Mobile, the app RedLaser (purchase from iTunes) uses the 
iPhone camera to scan the ISBN to check on books in bookstores and to 
discover the books in library locations. Libraries are beginning to develop 
their own handheld apps so that users may access their catalogs.
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McDowell, I. (2006) Measuring Health: a guide to rating scales and questionnaires 
(3rd ed.). New York, NY: Oxford University Press.

Measurement of nursing outcomes. (2nd ed.) (3 vols.) [Vol. 1: Waltz, C.F., & 
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SUGGESTED READING—INTERNET RESOURCES

American Psychological Association (APA) has an excellent section on their 
home page entitled: Frequently Asked Questions (FAQ) on Psychological Tests 
at http://www.apa.org/science/testing.html

Educational Testing Service (ETS) Test collection database http://www.ets.org/
testcoll/index.html contains descriptions of over 10,000 tests and research 

Kleinpell_PTR_Ch05_18-03-13_107-128.indd   125Kleinpell_PTR_Ch05_18-03-13_107-128.indd   125 3/27/2013   3:25:38 PM3/27/2013   3:25:38 PM

http://www.apa.org/science/testing.html
http://www.apa.org/science/testing.html
http://www.ets.org/testcoll/index.html
http://www.ets.org/testcoll/index.html


OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING126

instruments with information indicating either a person or institution to 
contact or a journal citation for an article describing or including the test.

SUGGESTED READING—UNIVERSITY LIBRARY WEBSITES

Consider checking your favorite local university website in starting 
your search for instruments. Many librarians have created extensive, 
detailed guides to finding instruments because this is a common ques-
tion asked of librarians. Below is a list of some good sites, but by no 
means is this an exhaustive list. These may be starting points, and a 
Google search may retrieve many other university sites. These sites were 
all active when accessed/retrieved August 9, 2012. The year given after the 
titles on the sites refers to the last update of the page. If websites have 
gone inactive by the time you access them, try to do a Google search of 
the university library.

Bardeen, A. (2011). Finding tests, surveys and measurements. Chapel Hill, NC: 
University of North Carolina, Chapel Hill. URL is http://www.lib.unc.
edu/subjectguides/FindingTests/

Chaney, D. (2011). Guide to fi nding psychological tests and measurements. Stillwater, 
OK: Oklahoma State University. URL is http://www.library.okstate.edu/
hss/chaney/psychology/test.htm or http://info.library.okstate.edu/tests

Hough, H. (2012) Tests and measures in the social sciences: Tests available in com-
pilation volumes. Arlington, TX: University of Texas at Arlington. URL is 
http://uta.edu/helen/test&meas/testmainframe.htm. This guide is a good 
supplement to the material in this chapter. The library websites linked on 
this library guide is more comprehensive than the list provided here.

Joseph, M. (2012). Instrumentation: Tests and measures. St. Louis, Missouri: Saint 
Louis University. URL is http://libguides.slu.edu/tests. This website has 
an excellent list of test-related companies for requesting copies and per-
mission to use. The author is in the process of updating the information. 
The site is not specifi cally for nurses but has valuable information for 
researchers.

Rich, J. (2012). Measurement tools/reseach instruments. URL: http://lib-
guides.hsl.washington.edu/measure Seattle, Washington: University of 
Washington.

San Diego State University Library has a website that has a section SDSU 
Test Finder. It was developed by librarian M. Stover and may be accessed 
at http://www-rohan.sdsu.edu/~mstover/tests. On this site, you will fi nd 
an index of complete tests and instruments found in scholarly journal 
articles.
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http://uta.edu/helen/test&meas/testmainframe.htm
http://libguides.slu.edu/tests
http://www-rohan.sdsu.edu/~mstover/tests
http://www.lib.uncedu/subjectguides/FindingTests/
http://www.library.okstate.edu/hss/chaney/psychology/test.htm
http://libguides.hsl.washington.edu/measure Seattle, Washington: University of Washington
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Sathrum, R. (2011). Finding psychological tests and measures. Arcata, CA; 
Humboldt State University. http://library.humboldt.edu/infoservices/
psychedtests.htm

Teno, J. M., Okun, S. N., Casey, V., & Welch, L. C. (2001). Toolkit of instruments to 
measure end of life care resource guide (TIME). Resource guide: Achieving quality 
of care at life’s end. URL: http://www.chcr.brown.edu/pcoc/resourceguide/
resourceguide.pdf. This text, which includes many appendices with tools, 
is considered free to use but not to publish.

University of Maryland Libraries Tests and measurements guide. (2011). URL: 
http://www.lib.umd.edu/guides/tests.html [This guide is designed to 
serve as a tool to help one get information about published and unpub-
lished educational, psychological, and vocational tests and measurements. 
This site has a step-by-step description of the process of fi nding tests.]

University of Michigan Taubman Medical Library. (2012). Finding tests and 
measurement instruments. URL: http://guides.lib.umich.edu/tests [Note: 
This site provides a reference to a textbook on responsible test use.]

University of Pennsylvania. Tests and measurements—Research guide. URL: 
http://gethelp.library.upenn.edu/guides/educ/tests.html [Note: Includes 
good section on getting tests.]
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Chapter 6: Measuring 
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Advanced Practice Nursing
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Chapter Objectives

Identify outcomes of concern to advanced practice nurses (APNs) 1. 
and compare these to the nurse-sensitive outcomes currently being 
measured in your institution and your patient population.
Discuss advantages and disadvantages of each of the methodolo-2. 
gies that are used for outcomes measurement projects (i.e., research, 
research utilization, evidence-based practice, and quality improve-
ment frameworks).
Analyze the relative effectiveness of interventions that have been 3. 
shown to decrease medication discrepancies.
Discuss the role of the APN in reducing medication discrepancies 4. 
in patients with cardiovascular disease, as well as other vulnerable 
patient populations.
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING130

Chapter Discussion Questions

Discuss the defi nition of the medication reconciliation process 1. 
described in the chapter. Compare this defi nition to the inventions 
implemented by the APNs in the exemplar medication reconcilia-
tion outcomes measurement project.
Compare and contrast examples of outcomes of concern to APNs 2. 
listed in Exhibit 6.1 with nurse-sensitive outcomes currently being 
measured in your institution and your patient population.
Identify two to three clinical issues and related outcomes in your 3. 
practice. Discuss which research designs or other frameworks 
would be most appropriate to use in an outcomes measurement 
project. Why?
Discuss the relative effectiveness of interventions described in the 4. 
literature to decrease medication discrepancies. Design a study to 
address the medication discrepancy issue for your patient popula-
tion and discuss why you chose that design.
Discuss why the heart failure population is more vulnerable to 5. 
medication discrepancies. Compare and contrast these reasons to 
your own patient population.

National health care policymakers and health care professionals 
have increasingly advocated for the measurement and moni-

toring of patient safety, quality improvement, and health care out-
comes. The development and implementation of national practice 
guidelines that are based on the best available research have pro-
vided clinicians with interventions that can improve patients’ out-
comes (Dykes, 2003; Titler, 2004). Yet these practice guidelines are 
not consistently used, and practices vary from clinician to clinician 
and from institution to institution, resulting in poor outcomes for 
patients (Centers for Medicare & Medicaid Services, 2012; Institute of 
Medicine, 2001; McGlynn et al., 2003; Titler, 2008; Ward et al., 2006).

This emphasis on evidence-based practice (EBP) has resulted in 
increased focus and incentives for those institutions and providers 
that perform well on indicators of safety and quality, with measur-
able outcomes. For example, The Joint Commission (TJC) has set stan-
dards for performance measurement that include measures of use of 
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6. CARDIOVASCULAR ADVANCED PRACTICE NURSING 131

 research-based therapies, such as aspirin, beta-blockers, and statins, in 
patients posthospitalization for myocardial infarction (TJC, 2011).

Cardiovascular disease in particular lends itself to measurement 
of such quality indicators and outcomes. Cardiovascular disease is the 
leading cause of mortality and health care cost for men and women in 
the United States (Kosiborod & Spertus, 2009). These statistics along 
with the high acuity and chronicity of cardiovascular disease, and the 
availability of published national guidelines outlining “best practices,” 
contribute to the pressing need for outcomes measurement in the field 
of cardiovascular nursing (Deaton, 2001; Paul, 2000).

Although a great deal of effort has been devoted to developing EBP 
guidelines for cardiovascular disease, more data are needed to dem-
onstrate how these guidelines can be translated into practice and what 
their subsequent effect is on outcomes in everyday clinical settings. 
Cardiovascular advanced practice nurses (APNs) are in a key position 
to use their expert knowledge of research-based practices and outcome 
measurement to generate data that demonstrate successful translation 
of these guidelines into the clinical setting.

The purpose of this chapter is to provide an overview of outcome 
measurement in advanced practice nursing, discuss methodologies 
that can be used for outcome measurement, and describe the role of 
the cardiovascular APN in outcome measurement. An outcome mea-
surement project will be presented to demonstrate the unique role of 
the APN in using an EBP approach to implement changes that result 
in positive measurable outcomes. The contributors’ aim is to present 
an exemplar of an outcomes project and share processes that can be 
replicated to reduce variations in practice and improve outcomes in 
cardiovascular patients.

CLINICAL OUTCOMES

Clinical and patient outcomes are defined as the end results of care 
that can be attributed to the health care services provided (treat-
ments, interventions, and care; Oermann, & Floyd, 2002; Urden, 
1999). Outcomes are the consequences of treatment or interventions 
(Oermann & Floyd, 2002; Urden, 1999). They can be used to charac-
terize the results (effect) of an intervention, treatment, or provider 
(cause). Clinical outcomes demonstrate the value and effectiveness of 
care and can be assessed for individuals, populations, and organiza-
tions (Hughes, 2008).
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Outcomes are often quantified or measured through the use of 
indicators, which are referred to as metrics. Outcome indicators or 
metrics provide estimates that reflect the degree to which patients 
are affected by their care (Stanik-Hutt, 2012). Indicators must be valid 
and reliable measures that are related to the outcome of interest. 
For example, to measure the adequacy of cholesterol management 
(a clinical outcome) in a patient with coronary artery disease, indi-
cators of this outcome would include levels of various components 
of a patient’s blood lipid panel such as the total cholesterol, the low 
density lipoprotein (LDL), and the high density lipoprotein (HDL). 
Indicators provide a picture of the progress toward achievement of 
the outcome, whereas outcomes can be considered predictors of end-
performance (Parse, 2006).

Indicators or metrics that are reported to agencies outside the inter-
nal organization are referred to as performance measures (Dennison 
& Hughes, 2009). Over the past two decades, a wide array of standard-
ized health care performance measures have been developed, and a 
large number of these have been endorsed by the National Quality 
Forum (NQF). The NQF is a private, not-for-profit membership orga-
nization whose purpose is to develop a national strategy for health 
care quality measurement and reporting. The NQF currently devel-
ops, reviews, and measures performance standards for health care, 
and promotes national standardization of these quality performance 
measures (Stanik-Hutt, 2012).

A substantial growth has occurred in the number of entities using 
health care performance measures for a variety of purposes. For exam-
ple, quality and efficiency performance measures are now embedded 
throughout the U.S. health care system. The purposes for their wide-
spread use are: (1) quality improvement, (2) public reporting, (3) regu-
lation (e.g., accreditation, certification, credentialing, and licensure), 
and (4) payment applications (e.g., financial incentives, tiered payment; 
Damberg et al., 2012).

Performance measures are often benchmarked or compared with 
other institutions. Benchmarking is a process to identify best prac-
tices, which, when implemented, can lead to superior performance 
(DesHarnais, 2013). It is the use of external comparisons to under-
stand how one is doing compared to one’s peers and/or one’s com-
petitors (practitioners or institutions). Data of performance measures 
are compared between health care systems or within a single health 
care system (DesHarnais, 2013). These comparisons allow the APN 
to identify areas of strengths and weaknesses in relation to best 
practice.
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NURSING OUTCOMES

The care of patients often requires the expertise of several health care 
professionals. When many health care providers interact with patients 
and contribute to their care, it may be difficult to attribute success-
ful clinical patient outcomes to only one provider or treatment. Thus, 
identifying outcomes that can be attributed only to nursing care can 
be a challenge, because attribution requires a high level of confidence 
that the outcome is a direct result of that provider’s care (Dennison & 
Hughes, 2009).

For example, a heart failure (HF) patient who was discharged and 
begins to experience symptoms of increasing dyspnea and weight gain 
at home, may be treated by several health care providers (RN, APN, and 
registered dietitian [RD], etc.). At hospital discharge, the RN provided 
the patient with detailed discharge instructions regarding the impor-
tant aspects of HF management, including specific instructions regard-
ing symptoms to immediately report to their health care provider (i.e., 
dyspnea and/or weight gain, 2 pounds in 24 hours or 5 pounds in 4 
days). The RD counseled the patient in-hospital and reviewed the rec-
ommended guidelines for a low-sodium diet, and provided instruc-
tions about reading labels and interpreting sodium content.

The cardiovascular APN was notified of the new onset of the 
patient’s symptoms and requested the patient to schedule a clinic 
appointment. During the clinic appointment, the APN assesses for 
contributing factors, such physiologic changes in cardiac function, 
medication nonadherence issues, and dietary indiscretion. Based on 
the assessment, the APN orders additional diagnostic tests (i.e., brain 
natriuretic peptide, echocardiogram), reinforces education regarding 
the need for the patient to adjust diuretic therapy based on daily weight, 
and reinforces specifics about medication and dietary regimens. A 
referral is also made to the RD. The RD reviews the recommended 
low-sodium diet and helps the patient make better food selections. 
Upon follow up, when the patient reports less dyspnea and decreased 
weight, the question arises as to which health care professional was 
responsible for the achievement of these positive outcomes. Was it the 
RN, the APN, or the RD, or the whole team (Stanik-Hutt, 2012)?

Attempts to measure outcomes that can be attributed to nursing 
care have resulted in a definition of nurse-sensitive outcomes. Nurse-
sensitive outcomes are defined as outcomes that are sensitive enough 
to measure the effect of nursing practice (Joseph, 2007). They represent 
the impact of nursing interventions and describe the effect of what 
nurses do in response to the patient’s condition. Several nursing care 
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outcomes that reflect nursing performance have been selected for 
national reporting. These nursing care outcomes include measures of 
patient-centered outcomes such as mortality among surgical inpatients 
with treatable serious complications, prevalence of pressure ulcers, 
falls (with and without injury), use of restraints, and hospital-acquired 
infections such as catheter-related urinary tract infections, central line 
catheter-associated blood stream infections, and ventilator-associated 
pneumonias. Additional measures include nursing-centered interven-
tion processes, such as smoking cessation counseling, and system-
centered structures and processes such as nursing staff skill mix 
and nursing care hours per patient day (Kurtzman & Corrigan, 2007; 
Stanik-Hutt, 2012).

Researchers at the University of Iowa have provided leadership in 
the area of nurse-sensitive outcomes by creating the nursing interven-
tions classification (NIC) and nursing outcomes classification (NOC) 
that link nursing interventions to diagnoses and outcomes. This 
research team has contributed to identifying outcomes and related 
measures at the individual patient, family, and community levels, 
which can be used to evaluate nursing care across the patient care con-
tinuum. Individual patient outcome data can be aggregated in a num-
ber of ways to assess nursing care effectiveness within an organization 
and across various settings (Moorhead, Johnson, Mass, & Swanson, 
2012). This research team is disseminating and publishing their work 
to facilitate more consistent documentation of nursing interventions 
and outcomes.

CLASSIFICATION OF OUTCOMES

Historically, the classification of health care outcomes used medical 
definitions known as the “five Ds”: death, disease, disability, dis-
comfort, and dissatisfaction (Lohr, 1988; Nolan & Mock, 2000; Urden, 
1999). But classification of outcomes varies. They can be categorized 
as generic and broad-based outcomes that pertain to all patients and 
health care providers (i.e., quality of care, access, cost, patients’ satisfac-
tion and utilization of service).

Outcomes have also been categorized in other ways, such as patient/
care related, system related, practitioner or performance related, and 
cost/financial related (Kleinpell-Nowell & Weiner, 1999). Other catego-
ries of outcomes are clinical, psychological, functional, and satisfaction 
related (Urden, 1999).

Kleinpell_PTR_Ch06_18-03-13_129-186.indd   134Kleinpell_PTR_Ch06_18-03-13_129-186.indd   134 3/28/2013   2:34:21 PM3/28/2013   2:34:21 PM



6. CARDIOVASCULAR ADVANCED PRACTICE NURSING 135

OUTCOME MEASURES USED IN ADVANCED PRACTICE NURSING

APNs are often faced with the dilemma of what constitutes an out-
come and which outcomes should be measured. The outcomes that best 
reflect clinical practice and the goals of treatment are the most meaning-
ful and most amenable to measurement (Gawlinski, 2007; Kleinpell & 
Gawlinski, 2005). Several websites (Table 6.1) and publications provide 
APNs with excellent resources on selected health outcome information, 

Table 6.1 Selected Health Outcome Information Websites

Organization Website

Academy for Healthcare Research and Quality http://www.ahrq.gov/clinic/outcomix.htm

American Nurses’ Association: The National 
Database of Nursing Quality Indicators

http://www.nursingworld.
org/MainMenuCategories/
ThePracticeofProfessionalNursing/
PatientSafetyQuality/Research-Measurement/
The-National-Database.aspx

Centers for Medicare & Medicaid Services http://www.hce.org

IHI: Transforming Care at the Bedside http://www.ihi.org/IHI/
Programs/StrategicInitiatives/
TransformingCareAtTheBedside.htm?Tabld=3

Institute for Healthcare Improvement http://www.ihi.org

Institute of Medicine of the National Academies http://www.iom.edu/?id=18795

The Joint Commission on Accreditation of 
Healthcare Organizations

http://www.jointcommission.org

National Committee for Quality Assurance http://www.ncqa.org

National Patient Safety Foundation http://www.npsf.org

Nursing Quality Forum http://www.qualityforum.org/Home.aspx

Registered Nurses Association of Ontario—
“Implementation of Clinical Practice 
Guidelines” Toolkit

http://rnao.ca/sites/rnao-ca/fi les/BPG_Toolkit.pdf

University of Alberta—“Evidence-Based Medicine 
Toolkit”

http://www.ebm.med.ualberta.ca/ebm.html

University of Iowa College of Nursing http://www.nursing.uiowa.edu/cncce/nursing-
outcomes-classifi cation-overview

U.S. Department of Health and Human Services—
Hospital Compare

http://www.hospitalcompare.hhs.gov
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and specific outcome measures and instruments (Kleinpell, 2003, 2007; 
Kleinpell-Nowell & Weiner, 1999; Moorhead et al., 2012). For exam-
ple, Fulton and Baldwin (2004) published an annotated bibliography 
reflecting clinical nurse specialist practice and outcomes. Urden (1999) 
published a list of a broad spectrum of outcomes using clinical, physi-
ological, psychological, functional, fiscal, and satisfaction categories. 
Kleinpell (2003) provided a list of sources for identifying outcome mea-
sures and outcome instruments for analyzing the impact of APN care. 
Exhibit 6.1 provides a listing of outcome measures that can be used by 
APNs based on these published literature reviews.

Exhibit 6.1 Outcomes for Advanced Practice Nursing

Clinical (Care-Related) Outcomes

 Mortality

 Morbidity

  Infection: nosocomial, urinary tract infection, ventilator or catheter related

  Hand hygiene compliance rates 

  Medical conditions such as heart failure

  Loss of function

  Physiological response

   Blood pressure, heart rate

   Temperature

   Lung sounds

   Hemodynamic pressures

   Weight and weight management

   Serum/urine level of glucose

   Wound healing, skin integrity

  Symptom management

   Pain

   Fatigue

   Nausea, vomiting

 Constipation

(continued)
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 Nutritional status/management

 Sleep maintenance

 Restraint use

 Smoking cessation

 Low birth weight, preterm infants

 Rates of adherence to best practices

Psychosocial Outcomes

 Coping, stress management

 Mentation

 Return to work

 Role functioning

 Family functioning/coping

 Anxiety

 Depression

 Sexual functioning

 Caregiver strain/burden

 Knowledge: medications, diet, treatment regime, motor skills, condition specifi c

 Staff nurse knowledge

Functional Outcomes

 Quality of life

 Self-care: bathing, eating, dressing self, administration of nonparenteral medication 

 Mobility

 Communication

 Return to

  Work

  School

  Normal activity/social interaction

 Symptom control

Exhibit 6.1 continued

(continued)
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APNs are at the forefront of improving care through outcomes 
measurement. They serve as critical members of the health care team. 
Because of their key role in the health care system, APNs frequently 
lead outcomes measurement and quality improvement initiatives. By 
virtue of their educational preparation, clinical knowledge, and critical 
thinking skills, APNs have an essential role in evaluating outcomes 
for improvement efforts. For these reasons, as well as the APNs’ con-
sistent presence with patients and their patient advocacy role, APNs 
frequently possess an integrated, holistic, and broader view of what 
constitutes important outcomes. Using this view, APNs not only 
measure traditional physiologic outcomes, but also include outcomes 
related to psychosocial, functional, behavioral, symptoms, quality 
of life (QOL), knowledge, and satisfaction. Because a change in one 

Fiscal Outcomes

 Length of stay

 Readmission rates to hospital, home care, other services

 Emergency department visits

 Health care services utilization

 Cost per episode of care

 Resource utilization: ancillary services, community/other services

 Staff nurse retention rates

Satisfaction

 Consumer

  Care provided

  Services provided

  Care provider

 Family

  Care provided to family member

  Services provided/available

 Payor

 Provider

Source: Adapted from Urden (1999) and Kleinpell-Nowell and Weiner (1999).

Exhibit 6.1 Outcomes for Advanced Practice Nursing (continued)
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outcome may influence changes in another outcome, APNs are inter-
ested in the interaction and relationship of these outcomes. For exam-
ple, exacerbation of a patient’s symptoms can interfere with a patient’s 
physiologic, psychosocial, functional status, and the QOL. APNs are 
especially interested in the management and control of symptoms.

In APN practice, examples of physiologic outcomes of concern 
may include pulse, blood pressure, lipid levels, blood glucose levels, 
weight, and other physiologic parameters. Psychosocial outcomes of 
concern may include the patient’s mood, attitudes, and abilities to 
interact with others. For functional outcomes, a patient’s mobility, 
physical independence, and ability to participate in desired activities 
of daily living would be considered important. Behavioral outcomes 
of concern may include adequacy of coping with health care needs or 
a patient’s ability to follow (adhere) to recommended care. Symptoms, 
such as pain, dyspnea, and fatigue would require an assessment and 
evaluation independent from the diseases that cause them. QOL is 
another natural outcome of interest for APNs. QOL is defined as a 
patient’s general perception of his or her physical and mental well-
being that can be affected by many factors including disease and 
injury, stress and emotions, symptom control and functional status, 
as well as others. Finally, the patient’s knowledge level may be an 
important outcome to APNs. This includes the individual’s under-
standing of health-related information. Although patient satisfaction 
is a quality indicator for all health care providers, patient satisfaction 
with the care, communication, and compassion provided by the APN 
would be particularly important feedback for the individual practi-
tioner (Stanik-Hutt, 2012).

Outcomes specific to the role of the APN are also of interest. These 
types of role-based outcomes are frequently related to the health care 
system and to cost. They may include clinic wait times, hospital length 
of stay, bed occupancy rate, timely discharge, and cost per adjusted 
discharge, and so forth.

Generally, outcome measures in the cardiac population have 
focused on phenomena such as the effect of an aggressive cholesterol 
management program implemented by an APN, the effect of apply-
ing EBPs to manage HF, the effect of APN practice on management of 
postoperative complications, interventions to promote QOL, and eval-
uation of a spectrum of physiological responses to APN interventions 
(e.g., blood pressure, heart rate, hemodynamics, urine output, daily 
weight, nutrition, and symptom control; Meyer & Miers, 2005; Paul, 
2000). Sample outcome measures that are of concern in the cardiovas-
cular population are listed in Exhibit 6.2.
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Exhibit 6.2 Selected Outcomes for the Cardiovascular Population

Reduction of Cardiac Risk Factors

 Control of hypertension (blood pressure)

 Diabetes control (blood glucose, glucose A1C)

 Weight loss

 Lipid (cholesterol, high- and low-density lipoproteins, triglycerides)

 Frequency of aerobic exercise

 Fat intake

 Knowledge: medications, diet, treatment regimen, motor skills, condition specifi c

 Risk control

  Chest pain/angina

  Activity level

  Smoking cessation

  Alcohol status

Acute Myocardial Infarction

 Cardioprotective medication regimen

  Frequency prescribed

  Frequency of reaching target lipid levels

 Chest pain

 Arrhythmias

 Depression

 Resource utilization

  Electrocardiograms, blood tests, chest radiographs, etc.

 Length of stay

 Cost per case

 Functional status

 See outcomes for Reduction of Cardiac Risk Factors 

Heart Failure

 Readmission rates

(continued)
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 Symptom management

 EBPs and medications

  Frequency prescribed

  Compliance with medication regimen

  Daily weight

  Fluid limit

 Compliance with low-sodium diet

 Functional status

 Anxiety

 Depression

 See outcomes for reduction of cardiac risk factors

After Percutaneous Transluminal Angioplasty/Stent Placement

 Reocclusion rates

 Hematoma rates

 Bleeding requiring transfusion

 Other vascular complications

 EBP medications

  Antiplatelet and antilipid therapy

 Functional status before and after

 Sheath removal techniques and products

 See outcomes for reduction of cardiac risk factors

After Coronary Artery Bypass Graft

 Pain management

 Sedation

 Hemodynamic management

 Early extubation

 Blood transfusion

 Early mobility (fast track)

(continued)

Exhibit 6.2 continued
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For example, in evaluating the effect of advanced practice nursing 
in managing patients with HF, important outcomes to be measured 
may include the following:

Patients’ knowledge of their medications, dietary guidelines, and  ■

adjustment of diuretics based on daily weight
Symptom management ■

Functional status before and after therapy ■

Patients’ perception of QOL ■

Resource utilization (diagnostic and laboratory tests, procedures,  ■

medications)
Number of inpatient admissions ■

Overall length of stay ■

Overall cost per case ■

INSTRUMENTS AND APPROACHES TO OUTCOMES MEASUREMENT

The use of valid and reliable measures and instruments is impor-
tant in an outcome project and contributes to the level of confidence 
that one can have in the results (Clochesy, 2002). Many valid and 
reliable instruments can be used to measure common health care 
outcomes such as QOL and functional status (Clochesy, 2002); such 
instruments include self-report questionnaires or scales, symptom 

 Infections (sternal, nosocomial pneumonia)

 Wound healing, skin integrity

 Cardioprotective meds

  Prescribed

  Compliance

 Functional status

 Quality of life

 Depression

 Cognition

Exhibit 6.2 Selected Outcomes for the Cardiovascular 

Population (continued)
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 checklists, visual analog scales, and numeric rating scales (Kleinpell, 
2003; Nolan & Mock, 2000).

In general, three major approaches can be used for outcomes 
measurement: (1) outcomes measurement evaluation, (2) outcomes 
management, and (3) outcomes research. Outcomes evaluation is 
the monitoring and/or measuring of the extent to which providers 
meet the clinical or cost outcome goals of their patients or institu-
tions. Outcomes management is a systematic improvement of out-
comes by acting on information gained from outcomes measurement, 
often using the tools of continuous quality improvement. Outcomes 
research is a type of controlled, empirical assessment of the effect of a 
given intervention, product, or technology on patient, cost, or service 
outcomes (Prevost, 2005; Windle, 2006). The determination of which 
approach is used is dependent on the outcome of interest, available 
resources, and feasibility. Within these three major approaches, sev-
eral methodologies can be used for outcome measurement projects, 
and are discussed in the following section.

METHODOLOGIES FOR OUTCOMES MEASUREMENT

There are several methodologies that can be used for outcomes mea-
surement in advanced practice nursing using research, EBP, or quality 
improvement frameworks. The APN can use any of these methodolo-
gies to evaluate the impact of a new intervention on patient, system, 
and fiscal outcomes. Each of these methodologies has its advantages 
and disadvantages. There is no single set of research designs or meth-
ods that are uniquely appropriate for outcome studies. The design 
and methods used will depend on the state of knowledge about a 
particular phenomenon and the resources available to the investiga-
tor. The APN will choose among these methodologies depending on 
the variables under study, the outcome measures under study, the 
instruments used for measurements, and the feasibility in terms of 
time and resources (Gawlinski & McCloy, 2006).

This section first reviews the most common research designs used 
by APNs for outcomes measurement projects (Figure 6.1) and discusses 
the strengths and weaknesses of each of these methodologies (Table 
6.2). A discussion follows that describes other methods for outcomes 
measurement, such as the research utilization process, EBP models, 
and quality improvement frameworks.
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Research

Quantitative

Ethography Phenomenology Grounded
Theory

Observational

ComparativeDescriptive

Correlation Cohort/Case-control Ex Post Facto

Quasi-Experimental

Experimental

RCT

Qualitative

Figure 6.1 Research Designs Used by APNs for Outcomes 

Measurement Projects

Table 6.2 Research Designs Advantages and Disadvantages

Design and Description Advantages Disadvantages

Randomized Controlled Trial 
(RCT)

Requires:
 Randomization
 Manipulation of independent 

 variable
 Control group
Aim: Determine causation

Strong internal validity 
(confi dence that effect was 
caused by manipulated 
variable)

Most powerful design to test 
cause-and-effect relationships

Provides strong evidence of a 
cause-and-effect relationship

Confounding variables 
controlled for by 
randomization

Clear measure of effi cacy of 
intervention

Poor external validity 
(generalizability)

Can study only a limited number 
of variables

Complicated and time-
consuming

Expensive
Diffi cult to maintain integrity of 

intervention unless done by 
the research team

Ethical and/or logistical issues 
with randomization

May not be able to manipulate 
variables of interest

Does not measure effectiveness 
of intervention in clinical 
practice

(continued)
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Quasi-Experimental
Lacks either:
 Randomization or
  Control group
Aim: Determine causation

More amenable to real-life 
clinical situations

Practical, inexpensive, feasible
Strong external validity 

(generalizability)
Confounding variables may 

be able to be controlled by 
statistical means

Weaker internal validity (less 
causal attribution; i.e., less 
confi dence that outcome 
was caused by manipulated 
variable)

Confounding variables may be 
unknown or unable to be 
controlled for

If there is no control group, 
alternative explanations 
cannot be ruled out

Descriptive
Complete picture of current 

state
Aim: Description

Simple
Relatively unlimited number of 

variables

Does not address relationships 
between or among 
variables

High risk of confounding and 
bias

Correlation
Examine relationship(s) between 

and among variables
Aim: Comparison/association

Test relationships between and 
among variables

Can collect a large amount of 
data

Can predict, as well as describe, 
association(s)

Relatively simple
Can study the relationship 

between many variables

Unable to determine cause-
effect relationship

Due to complex interactions 
of patient characteristics, 
tendency for variables to be 
related to one another (e.g., 
anxiety, coping, compliance)

Case-Control
“Case” has outcome of 

interest, “Control” does not
Aim: Retrospective comparison 

over time

Can use with relatively small 
sample sizes

Time saving because design 
is retrospective: Research 
begins with outcome and 
searches for antecedent 
variable (“cause”), which has 
already occurred

May be diffi cult to select an 
appropriate control group

Confounding variables may be 
unknown

Limited to one outcome
Confounding variables and bias 

are a concern
Need to demonstrate 

comparability between cases 
and controls

Cohort
Follow groups of subjects over 

time—exposure of interest
Aim: Prospective comparison 

over time

Can assess several outcomes
Temporal sequence is known
Can be used to evaluate 

effectiveness in other 
populations of interventions 
found to be effi cacious in RCT

Stronger than retrospective 
comparison

Requires large sample size
More resources needed to follow 

subjects over time, especially 
if lengthy follow up

Results may not be identifi ed 
for years

Danger of attrition/dropout of 
subjects

Confounding variables may be 
unknown

(continued)

Table 6.2 continued
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Design and Description Advantages Disadvantages

Ex Post Facto
Evaluate effect of a naturally 

occurring event on 
subsequent outcome

Aim: Identify possible causation

More realistic setting
Can be used where a more 

rigorous experimental 
approach is not possible

Can be a valuable exploratory 
tool to identify possible 
cause-and effect relationships 
for further study

May be able to control for some 
antecedent variables with 
statistical procedures

May be unable to identify all 
relevant variables, unknown if 
the causative factor has been 
identifi ed

Poor internal validity if unknown 
or unidentifi ed variables 
provide an alternative 
explanation of relationship

The antecedent variable may 
be a combination of multiple 
factors

Outcome may result from 
different antecedents on 
different occasions

Qualitative
 Develop concepts and themes
 Use words to explain 

 phenomena
 Natural setting and context
 Inductive process (use specifi c 

  data to elaborate theory and 
concepts)

Aim: Explanation/understanding

Used when phenomena are 
poorly understood

Requires a small number of 
subjects in comparison to 
quantitative studies

Richness of understanding lived 
experiences

Can complement quantitative 
research

Used to explore complex 
phenomena

Unable to determine causality or 
comparison

Requires extensive training
Time consuming

 
Designs

Randomized Controlled Trials

The “gold standard” for evaluating the efficacy of drugs and other 
treatments and interventions in health care is the randomized con-
trolled trial (RCT), or true experiment. RCTs must meet the fol-
lowing three criteria: (1) random assignment to the treatment or 
control group, (2) manipulation of the independent variable (treat-
ment), and (3) a control or comparison group (Melnyk & Cole, 
2011). RCTs are concerned with efficacy, that is, with the question 
of whether a treatment works under ideal conditions. Since effi-
cacy is most easily determined in a homogeneous study sample, 
RCTs typically have strict inclusion and exclusion criteria and are 
conducted under highly controlled conditions (Horn, Gassaway, 
Pentz, & James, 2010). However, the same homogeneity that allows 
the researcher to determine the impact of the intervention in a 

Table 6.2 Research Designs Advantages and Disadvantages (continued)
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 well-defined population also limits the extent to which the find-
ings of an RCT apply to the diverse patients usually seen in clinical 
practice (Ho, Peterson, & Masoudi, 2008). Thus, these studies have 
strong internal validity (attribution of causality), but weak external 
validity (generalizability).

Despite their significant strengths, RCTs also have important limi-
tations. They are typically expensive, time consuming, and designed to 
answer a single research question or test a small number of hypotheses. 
Additionally, the intensive follow up necessary for most study proto-
cols often bears little resemblance to follow-up patterns in usual clinical 
practice (Ho et al., 2008). Finally, the importance of clinical significance 
versus statistical significance cannot be overlooked. Results that do not 
reach statistical significance do not exclude the possibility of a clini-
cally important relationship (Purssell & While, 2011; Rosenberg, Bass, & 
Davidson, 2012). Thus, although rigorous RCTs establish the efficacy of 
a specific therapy in a limited patient population receiving close follow 
up, they often leave remaining questions about the impact of therapy in 
populations not resembling those enrolled in the trial.

Quasi-Experimental

In some situations, a true experimental design is not feasible because 
of ethical or logistical constraints. In such circumstances, nonran-
domized quasi-experimental studies are often the most appropriate 
design with which to test cause-and-effect relationships (Ho et al., 
2008). Quasi-experimental designs are differentiated from experi-
mental designs by lack of random assignment and/or lack of a control 
or comparison group. However, they are similar to an experiment in 
that a variable is manipulated and comparison is made to a group not 
receiving the intervention (Sullivan-Bolyai & Bova, 2010).

Quasi-experimental designs do not have the rigor created by 
random assignment and control groups for comparison; rather, 
comparisons are made with nonequivalent groups or with periodic 
measurement of the same group (Powers, 2011). Quasi-experimental 
designs are at risk for threats to internal validity, that is, factors 
that provide an alternative explanation for associations between 
the independent and dependent variables, and therefore have lim-
ited ability to make cause-and-effect statements (Sullivan-Bolyai & 
Bova, 2010). Attributing causation is strengthened if the researcher is 
able to account for alternative explanations of intervention–outcome 
relationships.
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Many nursing outcomes studies use a pretest/intervention/post-
test methodology. These research designs can collect data from the 
same subject over time (within-subjects), or from different participant 
groups (between-subjects) at the same or different times. A within-
subject design, also known as a repeated measure design, tests the 
same subject at two or more time points. In between-subjects designs, 
each participant participates in one and only one group.

Nonexperimental/Observational

Many studies measuring health care outcomes are observational 
in nature, in contrast to studies that recruit patients in a controlled 
fashion, as with RCTs. The advantage of an observational methodol-
ogy is that patient circumstances and outcomes of interventions are 
studied in a heterogeneous population, which better reflects actual 
practice environments. The obvious disadvantage is that without the 
controls imposed by an experimental study, observational results are 
subject to error and can be misleading or misinterpreted (Carson, 
2010). Threats to validity, such as bias, or confounding or random 
error, can provide an alternative explanation other than the effect of 
the independent variable for changes in the dependent variable after 
intervention.

Bias is any factor or influence that produces a systematic distor-
tion or error in the study results (Polit & Beck, 2012). Selection bias is 
especially problematic in nonrandomized studies, that is, that subjects 
who elect to participate are systematically different from those who 
decline participation. Two main factors that can contribute to selec-
tion bias are self-selection, when the sample selects itself, and conve-
nience sampling, when individuals are selected because they are easy 
to obtain (http://gollum.lib.uic.edu/nursing/node/22). For example, 
in a study of caregivers of terminally ill patients, the researcher may 
choose a sample of subjects who responded to a recruitment flyer (self-
selection) or a sample of caregivers who attend a support group (con-
venience sample). Either sample is probably not representative of the 
total population of caregivers of terminally ill patients.

Confounding variables are variables that are associated with both 
the independent and the dependent variable in such a way that the 
relationship between the intervention and outcome is actually due to 
a third (known or unknown) variable, and the nature of the associa-
tion between the independent and dependent variable is misrepre-
sented (O’Mathúna, Fineout-Overholt, & Johnston, 2011). The effect 
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of a confounding variable can offer an alternative explanation for a 
relationship between an intervention and an outcome (Carson, 2010). 
For example, researchers may find an association between consum-
ing a vegetarian diet and lower body mass index (BMI) and draw 
the conclusion that the diet is the cause of lower BMI. However, this 
association may be confounded by the fact that vegetarians are per-
haps more health conscious in general and exercise more regularly. 
Thus, exercise may be the true cause of the difference in BMI. The use 
of multivariate statistical models such as linear or logistic regression 
may be able to “adjust” for confounding variables in some situations 
(Carson, 2010).

Random error is essentially nonsystematic bias, that is, the fac-
tor or influence that produces error is as likely to influence results 
in one way as another (Polit & Beck, 2012). Random error is due to 
variability in the data that occurs purely by chance. Because of ran-
dom error, one cannot unequivocally state that the results obtained 
in a study are real rather than arising by chance. The probability that 
the outcome variable has occurred purely by chance is expressed as 
the “p” value. The most effective way of minimizing random error 
in a study is to increase the sample size (Akobeng, 2008). The classic 
example of correcting random error is the coin toss. When tossing 
a coin, we expect heads to occur 50% of the time. If the coin were 
tossed 10 times, it is likely that the number of heads–tails would not 
be 5−5, but may be for example 6−4 or 3−7. However, if the coin were 
tossed 1,000 times, we would be more likely to approach 50−50 on 
heads coming up.

Descriptive

The descriptive research design is the most basic. It simply describes 
the nature of the phenomenon of interest. Newell and Burnard (2006) 
identify three ways in which data are gathered for descriptive research: 
observation of actions, appraisal of records or documents, and results 
of surveys specifically designed to measure variables of interest. 
Descriptive research involves observing, describing and documenting 
events or phenomena and then organizing, tabulating, depicting, and 
describing the data elements. Descriptive studies also report summary 
data such as measures of central tendency (mean, median, mode) and 
measures of dispersion (range and standard deviation). These designs 
describe what actually exists, determine the frequency with which it 
occurs, and categorize the information (Sousa, Dreissnack, & Mendes, 
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2007). Descriptive statistical techniques allow very large amounts of 
data to be made meaningful to the researcher.

Descriptive data are the foundation of any quantitative study and 
can serve as a foundation for theory generation or hypothesis testing 
in a qualitative study (Melnyk & Cole, 2011). The fact that descriptive 
studies are “simple” and one cannot infer causality from them does 
not diminish the value of the descriptive study design. An example of 
an important, purely descriptive research is the decennial U.S. Census, 
the purpose of which is to accurately and precisely describe the popu-
lation of the entire country.

Correlation

Correlation determines whether, and to what degree, a relationship 
exists between two or more variables. This design is used to determine 
if changes in one or more variables are related to changes in another 
variable (Sousa et al., 2007). Correlation can only tell you that two or 
more phenomena are related, not that a causal relationship exists. The 
degree of the relationship between variables is expressed as a cor-
relation coefficient. The correlation coefficient indicates the strength 
of relationship (strong, weak, or none) as well as the direction of the 
relationship, that is, positive, in which variables move in the same 
direction, or negative, in which variables move in opposite directions. 
Correlation coefficients range in value from –1.0 (strongly negative) to 
+1.0 (strongly positive), with 0 indicating no relationship.

Correlation designs can be either descriptive or predictive. 
Descriptive correlation simply describes the variables under study 
and the relationship(s) between and among them. Predictive correla-
tion predicts the amount of variance in one or more variables based 
on the amount of variance in other variable(s), given that the predictor 
variable occurs earlier in time (Sousa et al., 2007).

Case-Control and Cohort

In the case-control study design, “cases” with a disease or condition are 
identified within a population of patients, and investigators go back 
a period of time before onset of the disease or condition and assess 
the presence of potential risk factors or other influences preceding the 
disease or condition (Ho et al., 2008). For example, Burns et al. (2009) 
conducted a case-control study to identify risk factors for delirium in 
patients undergoing elective heart surgery. The “cases” were the 11 
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(29%) patients who developed postoperative delirium, the “controls” 
were the 27 (71%) patients who did not. Numerous pre-, intra, and post 
operative variables were included in the analysis to determine risk fac-
tors for delirium. The factors most strongly associated with delirium 
were recent alcohol use, intubation time, time in the intensive care 
unit, and postoperative creatinine levels.

In the cohort study design, the presence of risk or predictor vari-
ables is measured at baseline within a selected population. Investigators 
then follow subjects over time to determine which patients develop the 
disease or condition of interest. Typically, cohort studies are prospec-
tive in nature, that is, subjects are followed forward in time (Euser, 
Zoccali, Jager, & Dekker, 2009). Perhaps the most famous cohort study 
in the United States is the Framingham Heart Study, begun in 1947 by 
the U.S. Public Health Service, and continued under the auspices of 
the National Heart, Lung and Blood Institute of the National Institutes 
of Health (NIH). The study initially enrolled a random sample of 5,209 
subjects, aged 30 to 59 in the town of Framingham, Massachusetts 
(Dawber, Meadors, & Moore, 1951). Since 1948, the subjects have 
continued to return to the study every 2 years for a detailed medi-
cal history, physical examination, and laboratory tests. In 1971, the 
study enrolled a second generation, 5,124 of the original participants’ 
adult children and their spouses, to participate in similar examina-
tions. In 2002, enrollment of a third generation of participants was 
begun. Since 1951, investigators have published 2,346 studies based 
on Framingham Heart Study data in peer-reviewed medical journals 
(http://www.framinghamheartstudy.org/biblio/index.html).

Ex Post Facto

Literally translated, “ex post facto” means “from what is done after.” 
In ex post facto studies, the researcher retrospectively examines the 
effects of a naturally occurring event on a subsequent outcome for the 
purpose of establishing a causal link between them. Ex post facto stud-
ies are similar to case-control studies in that they begin by observing 
an existing condition or state of affairs. Subsequently, the researcher 
searches back in time for plausible causes, relationships, or associa-
tions between the variables (Giuffre, 1997). The study begins with 
preexisting groups that are already different in some respect(s) and 
searches in the past for the factor(s) that brought about the differences 
(Cohen, Manion, & Morrison, 2000).

By convention, the antecedent variable is often referred to as the 
“independent variable” or “cause,” while the outcome variable is also 
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called the “dependent variable,” or “effect” (this despite the fact that ex 
post facto designs can only weakly predict cause and effect). For the 
purposes of clarity, the authors will use the terms “antecedent” and 
“outcome” variable.

Ex post facto designs are used when the researcher is interested 
in cause-and-effect relationships, but it is not possible to manipulate 
variables (i.e., to conduct an experimental study). Results of these ex 
post facto studies can provide a beginning sense of cause and effect 
relationships that can subsequently be tested with more rigorous 
research methods. It is an inexpensive study design in that the phe-
nomena of interest have already occurred and no interventions are 
performed.

One of the major challenges for the researcher in using an ex post 
facto design is to identify preexisting groups that are comparable to a 
randomly assigned group, that is, that the only difference in the groups 
is the presence or absence of the outcome or “effect” variable (Giuffre, 
1997). One of the most common means of achieving this comparability 
is to match the subjects in the “effect” and “no effect” groups on vari-
ables known or believed to influence the outcome variable. The dif-
ficulty with this strategy is that it assumes that the investigator knows 
what all the relevant factors are that may be related to the outcome 
variable. Similarly, factors that could influence the antecedent variable 
must be accounted for; again, there is the assumption that the investi-
gator can identify all the relevant factors (Cohen et al., 2000).

Finally, the researcher must recognize that no single antecedent 
variable may be the “cause” of the outcome. Many antecedent variables 
may be interrelated or the result of more than one variable interacting 
with others. Likewise, a particular outcome may result from different 
antecedents on different occasions.

Qualitative

Qualitative studies describe human responses in a particular situation 
and context and the meaning that human beings bring to the situation 
(Powers, 2011). Qualitative studies are often exploratory in nature and 
seek to generate new insight or understandings, using inductive (start-
ing with data and developing hypotheses) rather than deductive (start-
ing with hypotheses and testing them with data) approaches (Curry, 
Nembhard, & Bradley, 2009).

The three most often used qualitative designs are ethnography, 
phenomenology, and grounded theory (Miller, 2010). Ethnography is 
the direct description of a group, culture, or community; the culture as 
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experienced by its members. Although ethnographic methods originated 
in cultural anthropology, they can also be used to describe the culture of 
a health care organization or patient care unit. Phenomenology uses in-
depth interviews and open-ended discussion to describe and interpret 
the lived experience or phenomenon under study and to derive a depth 
of understanding and meaning from the experiences of participants.

Grounded theory uses data points (verbatim quotations) to gener-
ate or modify a theory. Data are collected from in-depth interviews 
and open-ended discussion to understand processes and behaviors as 
individuals move through experiences over time. The purpose of this 
design is to generate a theory that is “grounded” in real-life empirical 
data (Powers, 2011). The developing theory evolves during data collec-
tion and analysis as a part of the research process (Barroso, 2010) and 
the sample of participants is constantly developed to explore insights 
that emerge from the data (Curry et al., 2009).

The application of grounded theory is illustrated in a landmark 
study (Conrad, 1985) using data from 80 in-depth interviews of peo-
ple with epilepsy. The study analyzed the meaning of medications in 
the lives of the subjects to determine why people did or did not take 
their medications. From the interview data, it was found that, from the 
patients’ perspective, the issue was more of controlling dependence, 
and the practicalities of frequent medication administration. Conrad 
developed the theory of self-regulation from his belief that what 
appeared to be noncompliance (from a medical perspective) was actu-
ally a form of asserting control over a disorder.

Qualitative research designs are often used in areas in which data 
or knowledge is inadequate or in which conventional theories may not 
be applicable. Qualitative methods can be used to understand complex 
social processes to capture essential aspects of a phenomenon from the 
perspective of study participants, and to uncover beliefs, values, and 
motivations that underlie individual health behaviors (Curry et al., 2009).

Qualitative research can be distinguished from quantitative 
research in several ways. First, quantitative research uses numbers (e.g., 
frequency or magnitude of variables) to describe phenomena, while 
qualitative research uses words to describe and understand the com-
plexity and depth of phenomena or experiences. Second, quantitative 
research tests hypotheses with statistical methodology to determine 
statistical significance, while qualitative research seeks to generate 
hypotheses about a phenomenon, its antecedents, and its aftermath. 
Third, quantitative research is performed primarily in experimental 
settings and generates numeric data using valid and reliable instru-
ments to measure predetermined variables. In contrast, qualitative 
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research occurs in natural settings and produces word-based data 
through open-ended discussions, in-depth interviews, focus groups, 
observation, and document review (Curry et al., 2009).

Mixed Methods

Mixed methods, in which quantitative and qualitative research designs 
are combined, are increasingly recognized as appropriate and impor-
tant in health care research because they capitalize on the respective 
strengths of each approach (Curry et al., 2009). The NIH recently released 
a report on “Best Practices for Mixed Methods Research in the Health 
Sciences” (Creswell, Klassen, Plano Clark, & Smith, 2011). The report 
provides practical recommendations for researchers seeking to incorpo-
rate mixed methods research into their applications for NIH “R” series 
research grants as well as fellowship, career, training, and center grants.

Qualitative studies can generate theories and identify relevant 
variables to be studied subsequently in quantitative studies. They can 
also be used in a complementary fashion to yield findings that are 
broader in scope and richer in meaning than those derived from quan-
titative data alone (Ho et al., 2008).

Greenhalgh (2002) describes three ways in which qualitative 
research designs interact with quantitative methods: exploratory, 
explanatory, and evaluative. First, an exploratory process can be 
used to generate hypotheses and often serves as the first step in 
a sequence of research that includes a quantitative stage. Second, 
qualitative data can be used in an explanatory fashion to further 
inform relationships between or among variables in a quantita-
tive study. While a quantitative study could answer the question 
of whether an intervention is efficacious, a qualitative study could 
answer the question of why the intervention was successful. Finally, 
after a quantitative study has demonstrated the efficacy of a partic-
ular intervention, qualitative data can be used to evaluate why this 
evidence may not become incorporated into practice, or be incom-
pletely incorporated.

Approaches to mixed methods studies can vary based on the 
sequence of studies and the relative emphasis placed on each approach. 
The qualitative and quantitative elements may be performed concur-
rently or sequentially and, depending on the phenomena under inves-
tigation, one approach or the other may dominate the study design. 
For example, if a quantitative study yields unexpected or conflicting 
results, a qualitative follow-up study may help to ascertain impor-
tant relationships that inform interpretation of the results. Likewise, 
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qualitative studies may be performed to generate hypotheses or char-
acterize a phenomenon about which little is known, that are then fur-
ther studied using one or more quantitative methods. Strategies to 
enhance the validity of mixed methods studies include recognizing 
the role of each strategy and adhering to the methodological assump-
tions of each design (Curry et al., 2009).

Methods

Research Utilization and EBP

APNs may opt to use existing research to make a practice change and 
evaluate the effects of implementing a new innovation on specific out-
comes. This type of project would use a research utilization approach 
or framework. Research utilization refers to the “process by which spe-
cific research-based knowledge (science) is implemented in practice” 
(Estabrooks, Walling, & Milner, 2003, p. 5). A disadvantage to using 
strictly research utilization methods is that traditional researchers use 
inclusion and exclusion criteria that restrict the subjects to a homoge-
neous sample, in order to decrease possible biases and variance and to 
increase the probability of identifying a statistically significant differ-
ence (Burns & Grove, 2007). Application of research findings to a popu-
lation other than that studied may be problematic. One of the important 
steps in research utilization is to critique and synthesize research find-
ings to determine relevance and feasibility in the APN’s particular 
practice setting (Stetler, 2001). Increasingly, research utilization is being 
integrated into the larger concept of EBP (Killeen & Barnfather, 2005; 
Stetler, 2004).

EBP represents a broader concept than research utilization. When 
clinicians use the EBP approach, they can incorporate additional lev-
els of evidence and consider the nurse’s clinical expertise as well as 
the patient’s preferences and values. Sackett et al. originally defined 
EBP as “the conscientious, explicit and judicious use of current best 
evidence in making decisions about the care of the individual patient. 
It means integrating individual clinical expertise with the best avail-
able external clinical evidence from systematic research” (Sackett, 
Rosenberg, Gray, Haynes, & Richardson, 1996, p. 71). Consideration of 
the individual patient’s values and preferences was considered as part 
of the health care provider’s clinical expertise (Sackett, Richardson, 
Rosenberg, & Haynes, 2000). Ingersoll (2000) proposed that EBP should 
also consider the importance of using theoretical foundations in the 
evidence-based decision making process.
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There are a number of models for implementing an EBP meth-
odology for outcomes research. Common elements of all EBP models 
include (1) identify a clinical problem, (2) gather evidence, (3) critique 
and synthesize evidence, (4) implement practice change, and (5) evalu-
ate the impact of practice change on outcomes. These models can assist 
nurses to systematically approach clinical practice problems and pro-
ceed toward actual implementation in a specific practice setting. Use of 
an EBP model can prevent incomplete or unsuccessful implementations 
of the practice change, promote timely evaluation, and maximize use of 
time and resources (Gawlinski & Rutledge, 2008). EBP models that have 
specific stages or phases that can guide the APN in an outcomes mea-
surement project are described in Table 6.3. EBP models that do not have 

Table 6.3 Selected EBP Nursing Models and Their Key Components

Iowa Stetler Rosswurm and 
Larrabee

Johns 
Hopkins

ACE Star

Emphasis Organizational 
process

At individual 
nurse or 
organizational 
level

Organizational 
process

Organizational 
process

Knowledge 
transformation

Stages/
phases

1. Trigger: prob-
lem or new 
knowledge

2. Organizational 
priority?

3. Team 
formation

4. Evidence 
gathered

5. Research base 
critiqued and 
synthesized

6. Suffi cient?
7. Pilot change
8. Decision?
9. Widespread 

implementa-
tion with 
continual 
monitoring of 
outcomes

10.  Dissemina-
tion of 
results

1. Preparation
2. Validation
3. Comparative 

evaluation
4. Decision 

making
5. Translation/

application
6. Evaluation

1. Assess need 
for change in 
practice

2. Link problem 
interven-
tions and 
outcomes

3. Synthesize 
best evidence

4. Design prac-
tice change

5. Implement 
and evaluate 
change in 
practice

6. Integrate and 
maintain

1. Practice 
question 
identifi ed

2. Evidence 
gathered

3. Translation: 
plan, 
implement, 
evaluate, 
communi-
cate

1. Knowledge 
discovery

2. Evidence 
summary

3. Translation 
into practice 
recommenda-
tions

4. Integration 
into practice

5. Evaluation

Source: Adapted from Gawlinski, A., and Rutledge, D. (2008).
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specific stages or phases, but help describe and conceptualize the many 
variables and interactions that can occur when making an EBP change, 
are described in Table 6.4.

Quality Improvement

Finally, a quality improvement (QI) process can be chosen to guide an 
outcomes measurement project. QI methodology involves systematic 
processes of data collection and inquiry and refers to activities that 
use data-based methodologies to bring about rapid improvements in 
health care delivery (Baily, 2008). A basic premise of QI is that measures 
of good performance reflect good-quality practice, and that comparing 

Table 6.4 Select EBP Frameworks

ARCC Model PARIHS Framework

Key focus Organization of department 
or unit

Understanding key components 
of EBP

Key concepts EBP mentor—an individual who 
has profi cient knowledge and 
skills in EBP and the passion 
to help others practice daily 
from an evidence-based care

Evidence
Context
Facilitation

Major proposition The development of APNs and 
other nurses as EBP mentors 
facilitates an organizational 
culture change toward 
evidence-based care

Practice changes are most likely 
when based upon robust 
evidence, conducted in a 
context “friendly” to change, 
and facilitated well

Utility—practical implications Need to . . . 
Assess and organize culture 

and readiness for EBP
Identify strengths and 

major barriers to EBP 
implementation

Implement ARCC strategies
Develop and use of EBP 

mentors
Interactive EBP skill building 

workshop
EBP rounds and journal clubs
EBP implementation
Improve patient, nurse, system 

outcomes

Need to . . . 
Critically appraise evidence
Thoroughly understand the 

practice arena prior to imple-
menting a change

Make a strategic plan for 
facilitation of any practice 
change—from development 
through implementation and 
evaluation

ARCC = Advancing Research & Clinical Practice through Close Collaboration; PARIHS = Promoting Action on 
Research Implementation in Health Services.
Source: Adapted from A. Gawlinski and D. Rutledge (2008).
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performance among providers and organizations will encourage bet-
ter performance (Hughes, 2008).

The QI process includes developing indicators to assess progress 
toward certain predefined goals and reviewing performance against 
these measures. Data for QI investigation are derived internally and 
usually only reported internally. QI evaluates work processes in a 
cyclic fashion, benchmarks practice against established indicators and 
provides a means to continually evaluate and improve established 
practice (Hughes, 2008).

QI methods enable organizations to make change in a systematic 
way, measuring and assessing the effects of a change, feeding the 
information back into the clinical setting, and making adjustments 
until they are satisfied with the results (Baily, 2008). The APN is in an 
ideal position to implement and participate in QI activities through 
the roles of practitioner, teacher, researcher, and consultant. A thor-
ough knowledge of the institution’s QI methodology as well as skillful 
implementation of the QI process is required for the APN to monitor 
unit-based quality indicators of care, the performance of practitioners, 
and the overall quality of care provided (Altmiller, 2011).

There is no one “right” QI method that can be applied that will 
be effective in all organizations. Individual organizations have their 
own networks, structures, organizational histories, and challenges, 
which need to be considered in relation to the choice and imple-
mentation of QI methods. The specific approach (or combination of 
approaches) may be less important than the thoughtful consider-
ation of the match and “best fit” for the particular circumstances 
(Powell, Rushmer, & Davies, 2008). There are a number of QI meth-
odologies that have been adapted to the health care setting (Nicolay 
et al., 2012). A brief description of these methodologies is provided 
in Table 6.6.

ROLE OF THE APN IN OUTCOMES MEASUREMENT

The role of the APN is to integrate education, research, management, 
leadership, and consultation into his or her clinical practice, making 
the APN well-suited to manage the complexities of HF patients and 
their evolving care needs. The following section describes an evi-
dence-based outcomes measurement project initiated by the APNs 
employed in the Ahmanson University of California Los Angeles 
(UCLA) Cardiomyopathy Center, for the purpose of improving 
patient education and decreasing medication discrepancies during 
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Table 6.6 Quality Improvement Models

Model Description

Donabedian’s Model of Quality Health Care
Donabedian was one of the founders of quality 

improvement and the model continues to serve 
as a unifying conceptual framework for quality 
improvement

All steps are vital: process improvement is limited 
and temporary, when the structure is not also 
improved.

Structure: Availability, accessibility, and quality of 
resources

Process: Delivery of health care services by 
clinicians

Outcome: Final results of health care

Total Quality Management and Continuous 
Quality Improvement (Deming)

Developed in Japan in the 1950s to rebuild and 
improve their manufacturing industry

Terms are now also used to describe more general 
approaches to quality improvement

Important concepts include:
 Continuous performance evaluation
 Involves management at all levels
 Quality is the responsibility of everyone
 Quality improvement is data driven

Process management: Focus on process and 
systems to improve, rather than individuals

Problem solving: Use of structured approaches 
based on statistical analysis; data is a key tool

Leadership: Management involvement at all levels
Employee empowerment: Use of teams to identify 

problems and opportunities and to take the 
necessary action

PDCA (Plan-Do-Check-Act)
Also known as rapid cycle QI; promoted by the 

Institute for Healthcare Improvement (IHI)
Repeated short-cycle small scale changes
Begin with easiest changes, repeat cycles to 

address more complex processes
Cyclic and iterative

Plan: A change in process to improve quality
Do: Implement the change with a strategic plan 

for implementation
Check: Evaluate and analyze results
Act: Adopt, adapt, or abandon

Six Sigma
Developed by Motorola in the 1980s for QI
Sigma is the statistical term for variance; 1 

Sigma is one standard deviation, 6 Sigma 
is 6 standard deviations, which represents 
99.99966% of possible events

Goal is 3.4 failures per million “opportunities”
Also cyclic and iterative

Defi ne: Goal of improvement and key people 
involved

Measure: Current system; may be challenging 
if data are not available for the processes of 
interest

Analyze: Ways to close gap
Improve: Implement and evaluate
Control: Plans and process to maintain

Toyota Lean
Developed by Toyota in 1940s
Basic principle is to minimize waste, both in 

product and processes
Focuses on value to the customer

Value stream map identifi es exact steps of the 
work process and the value associated with 
the step

Processes are aligned for continuous fl ow of work
Create an environment of constant review
Extensive use of visual cues to streamline 

processes and prevent error

(continued)
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the high-risk transition from hospital to home. Through a detailed 
plan of interventions, the APNs created a new process across the hos-
pitalization to home continuum. APNs providing in-hospital patient 
education, facilitating and participating in the patient discharge 
process, and providing phone monitoring through to the outpatient 
follow-up clinic visit have resulted in a decrease in medication dis-
crepancies posthospital discharge.

Background

HF continues to be a major public problem resulting in substantial 
morbidity and mortality. A rapidly increasing aging population cou-
pled with the advancement of life prolonging interventions has led 
to increasing rates of HF. HF prevalence rises with age, its incidence 
approaches 10 per 1,000 population after 65 years of age (Roger et al., 
2012). A 2012 update from the American Heart Association (AHA) esti-
mated that there were 5.8 million people with HF in the United States 
with an incidence of 550,000 new cases diagnosed annually. Projections 
indicate that by 2030, an additional 3 million people will have HF, a 
25.0% increase in prevalence from 2010 (Roger et al., 2012). While sur-
vival after HF diagnosis has improved over time, the mortality rate 
remains unacceptably high: Approximately 50% of people diagnosed 

Model Description

Root Cause Analysis
Began as a way to evaluate industrial accidents
Systematic retrospective analysis to identify and 

understand the underlying cause of process 
failures

Extensive use of tools and diagrams of process 
require extensive training

Focus on systems and processes
Goal is to understand contributory factors that 

create an environment where errors can happen
Required by the Joint Commission (JCAHO) and 

other regulatory agencies for all sentinel events
Extensive use of tools and diagrams of process 

require extensive training

Failure Modes and Effects Analysis (FMEA)
Prospective risk assessment tool developed by the 

military and National Aeronautics and Space 
Administration (NASA) to evaluate potential 
failures and unrecognized hazards.

Can be used to evaluate both designs and 
processes

Goal is to identify process failures that would be 
the most signifi cant and design preventive or 
mitigating measures before failure occurs

Flowcharts and brainstorming are useful tools

Identify the system to be analyzed and the 
individual processes within the system that are 
the most problematic or high risk

Create a process map (diagram) to describe each 
individual step in the process

Identify all potential failures in a process
Defi ne and anticipate effect of each failure, cause, 

degree of seriousness, and possible solutions
Calculate a risk priority score for each potential 

failure
System or process redesign
Reanalysis

Table 6.6 Quality Improvement Models (continued)
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with HF will die within 5 years and about 1 in 5 people who have HF 
die within 1 year from diagnosis (Lloyd-Jones et al., 2010).

HF also accounts for a large burden in rising health care expen-
ditures, translating into 3.4 million office visits, 668,000 emergency 
department visits, and 1.1 million hospitalizations per year (Roger et 
al., 2012). It is the most common diagnosis-related group discharge in 
persons older than 65 years (Roger et al., 2012). The indirect and direct 
costs of HF treatment in the United States are now up to $39.2 bil-
lion annually, a sobering statistic, driving 5.4% of all health care costs 
(Lloyd-Jones et al., 2010). With an average 6-day length of stay, hospi-
talization is the predominant contributor to HF costs, and is the larg-
est single expense for Medicare. Unfortunately, nearly one third of HF 
patients are readmitted within 30 days of discharge (Landro, 2007).

The Center for Medicare & Medicaid Services (CMS), TJC, and 
the Hospital Quality Alliance (HQA) define core measures for patient 
care and HF management. Medication safety, patient education, and 
implementation of evidence-based HF guideline management are 
critical elements defined by these organizations. “Hospital Compare,” 
created through the efforts of the CMS, the Department of Health 
and Human Services (DHS), and the HQA: Improving Care through 
Information, provides objective and verifiable data regarding HF out-
comes. Thirty-day mortality rates and 30-day rehospitalization rates 
for HF are key outcome measures, as HF is the most frequent diag-
nosis-related group and has the highest readmission rate of any other 
common Medical or surgical condition in Medicare beneficiaries.

Due to the high mortality and tremendous costs associated with HF 
treatment, adherence to evidence-based therapy is critical. Literature 
supports the benefits of evidence-based guideline medical therapy and 
lifestyle modification in delaying disease progression and improving 
survival in patients with HF (Calvin et al., 2012; Fonarow et al., 2010). 
However, patient adherence to these treatment regimens show high 
variability with rates ranging from 10% to as high as 85% (Calvin et al., 
2012; Fonarow et al., 2010; Foust, Naylor, Bixby, & Ratcliffe, 2012; Grady 
et al., 2000; Yancy et al., 2010). The most common factors associated with 
patient nonadherence to HF treatment recommendations and rehospital-
ization include complicated medical regimens, inappropriate medication 
reconciliation, poor discharge instructions, lack of patient understand-
ing, poor communication among healthcare providers between sites of 
care, lack of a plan for appropriate medical follow up after discharge, 
lower socioeconomic status, minority status, psychosocial variables, and 
age (Calvin et al., 2012; Fonarow et al., 2010; Foust et al., 2012; Grady et al., 
2000; Nielsen et al., 2008; Yancy et al., 2010).
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Clinical Issue

Maximizing evidence-based HF guideline therapy is part of the inpa-
tient and outpatient management. Despite written hospital discharge 
instructions and prescriptions provided by the hospital critical care 
unit service, a large number of patients did not know what medications, 
purpose or indication, dose or frequency they were taking when inter-
viewed at their 1-week hospital follow-up HF clinic visit. The patients 
and/or care providers were often confused regarding their medication 
regimens and changes made while in the hospital. Medication discrep-
ancies can be detrimental to the control of HF symptoms for the patient 
resulting in ongoing HF progression, fluid overload exacerbation, 
hypertension, hypotension, hyperkalemia, hypokalemia, renal insuffi-
ciency, or liver dysfunction. It became apparent to the APNs that there 
was a need to bridge the education gap at the transition from hospital 
discharge to home. The APNs found that cardioprotective medications 
initiated, uptitrated, or changed in the hospital were often not contin-
ued after discharge. In an effort to improve the discharge transition 
to home, the APNs identified the factors contributing to medication 
discrepancies, which included:

New prescriptions were not fi lled due to need for insurance autho- ■

rization, high cost, or inability to go to pharmacy.
Patients experienced side effects and discontinued the medicine  ■

without consultation with a practitioner.
Patients used old prescriptions/medications available at home of same  ■

drug but dose or strength was not same as what was prescribed.
Patients expressed that discharge paperwork was overwhelming or  ■

confusing.
Elderly population with functional impairments; diffi culty follow- ■

ing and understanding dosing regimen.
Patients unclear who to contact with medication questions (espe- ■

cially if discharged weekend/after hours).
Lack of social support to assist with medication management. ■

Knowledge defi cit of the importance of their HF medications. ■

REVIEW OF LITERATURE

To evaluate how to best improve the clinical problem, a review of 
evidence-based literature regarding the transition from hospital dis-
charge to home and improving posthospital medication discrepancies 
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was essential. The APNs began a literature-based patient improvement 
project to determine whether implementing a standardized in-hospi-
tal to outpatient transitional medication education and reconciliation 
process could improve the number of medication discrepancies at 
discharge.

Medication discrepancies at care transitions, such as from hos-
pital discharge to home, are common and may lead to patient harm. 
A high burden of illness often accompanied by polypharmacy and 
variable health literacy creates greater vulnerability for medication 
discrepancies to occur during the transition from hospital discharge 
to home. The scope of this problem is well recognized with approxi-
mately 1.5 million preventable adverse medication events occurring 
annually at a cost of more than $3 billion per year (TJC, 2006). Effective 
interventions to decrease medication discrepancies need to be imple-
mented to decrease the potential for medication errors, especially at 
high-risk transitions times. Medication reconciliation is a strategy 
that can reduce risk and ensure safe and effective medication use.

Medication reconciliation is a process that involves obtaining 
and maintaining accurate and complete medication information 
across the continuum of care (American Pharmacists Association 
and American Society of Health-System Pharmacists, 2012). The pro-
cess requires members of the health care team to comprehensively 
evaluate a patient’s medication regimen to avoid medication errors at 
all care transition points. The transition from hospital to home is an 
especially high-risk time because of changes in medication regimens 
that occur during an acute illness requiring hospitalization. Foust 
et al. (2012) reported a review of studies that indicated medication 
discrepancies commonly occured at hospital discharge (39.6%–70.7%) 
and during the posthospital transition (14.1%–94%). Among posthos-
pital adverse events, medications were the most common problem 
(66%–72%), and nearly all posthospital adverse drug events (ADEs) 
involved a new medication or dosage change. Medication reconcili-
ation, therefore, needs to be an integral part of the care transition 
process at hospital discharge.

Medication reconciliation at hospital discharge is a complex pro-
cess, which can involve a multitude of critical elements such as: (1) case 
manager involvement, (2) use of discharge checklists that incorporate 
medication- and disease-specific information, and (3) designating a 
specific health care provider to review and reconcile medications at 
the point of discharge. Mueller, Sponsler, Kripalani, and Schnipper 
(2012) provide a systematic review of 26 studies in the hospital set-
ting from 1966 through 2010. These studies involved various aspects of 
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medication reconciliation interventions aimed at reducing medication 
discrepancies. The authors found that various interventions for medi-
cation reconciliation were associated with a decrease in ADEs. These 
interventions included involvement of a pharmacist, use of informa-
tion technology, and the electronic medical record, as well as interven-
tions such as use of a standardized medication reconciliation tool and 
staff education and feedback.

A number of relevant studies within the review highlighted the 
effectiveness of a dedicated pharmacist in the medication recon-
ciliation process at hospital discharge (Gillespie et al., 2009; Kwan 
et al., 2007; Walker et al., 2009). Gillespie et al. (2009) evaluated 
the effectiveness of focused interventions by hospital unit-based 
pharmacists on reducing morbidity and rehospitalization in 368 
elderly patients who were randomized to either usual care or an 
intervention by a hospital unit-based pharmacist. The pharmacist 
performed medication histories and medication reconciliation at 
hospital admission and discharge, provided patient and health care 
provider counseling during hospitalization, communicated with the 
primary care physician at hospital discharge, and communicated 
with the patient via a follow-up phone call 2 months post hospital 
discharge. The pharmacist-based intervention group demonstrated 
an 80% decrease in drug-related readmissions, a 47% decrease in 
visits to the emergency department, and a 16% decrease in all visits 
to the hospital.

Kwan et al. (2007) randomized patients who were undergoing 
surgical procedures to usual care or to an intervention utilizing a 
structured pharmacist-led protocol. The protocol included a medi-
cation history and assessment and generation of a postoperative 
medication form. Medication discrepancies at discharge were sub-
stantially reduced in the intervention group (20.3% versus 40.3% in 
the control group).

Eggnick et al. (2010) randomized 81 HF patients to a pharmacist 
intervention or usual care. The pharmacists provided medication edu-
cation and medication reconciliation at hospital discharge and at the 
first follow-up visit posthospitalization. Patients randomized to the 
pharmacist-guided intervention demonstrated a reduction of almost 
half in medication discrepancies and prescription errors (68% pharma-
cist group versus 38% usual care).

Corbett et al. (2010) described and classified medication discrep-
ancies as identified by nurses when high-risk patients transitioned 
from hospital to home. High-risk patient diagnoses included HF, 
coronary artery disease, myocardial infarction, diabetes, and others. 
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These nurse-identified medication discrepancies were classified as 
either patient level or system level. The most common patient-level 
medication discrepancies were intentional nonadherence, noninten-
tional nonadherence, and not filling a prescription. The most common 
system-level medication discrepancies were incomplete or inaccurate 
discharge instructions, conflicting information from different sources, 
and duplication of medications.

A research group at Boston University developed “Project RED” 
(Re-Engineered Discharge) to promote patient safety and reduce 
rehospitalization rates (Agency for Healthcare Research and Quality, 
2011). The project tested strategies to improve the hospital discharge 
process for high-risk patient populations including patients with HF. 
Results of this project included development of a guideline that pro-
vided targeted actions aimed at improving the hospital discharge 
process. As part of “Project RED,” Jack et al. (2009) randomized 749 
medical patients to a nurse-led educational intervention with phar-
macist follow up, compared to usual care. The nurse-taught inter-
vention group demonstrated significantly lower rates of hospital 
utilization postdischarge compared to the usual care group (22% 
versus 27%, p = .028).

Some interventions that have been conceptualized to improve med-
ication reconciliation at hospital discharge involve using a multidisci-
plinary approach in patients with HF (Holland et al., 2005). Discharge 
protocols and education by staff nurses at the time of discharge are 
also recognized as important components of the medication reconcili-
ation process in patients with HF (Foust et al., 2012).

Foust et al. (2012) provide a retrospective chart review of nurse-
identified rate and types of medication reconciliation problems in 162 
older adults with HF. They found at least one type of medication recon-
ciliation discrepancy 71.2% of the time and 76% of these discrepancies 
involved a high-risk medication. The most common issues identified 
were medication discrepancies (58.9%), incomplete hospital discharge 
summaries (52.5%), and partial discharge instructions (48.9%).

In summary, small studies using specific interventions to improve 
the medication reconciliation process, such as use of pharmacists or 
nurse-led education, have shown beneficial outcomes. However, fur-
ther testing of these interventions and other innovative strategies are 
needed in larger populations and with more diverse groups of patients. 
Evaluation of the effectiveness of APNs in medication reconciliation is 
warranted because of the APN’s unique role in coordination of clin-
ical care and oversight at times of care transitions, such as hospital 
discharge.
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PROJECT FRAMEWORK, GOALS, AND CRITERIA

Using the Iowa Model of Evidence-Based Practice to Promote Quality Care 
(Titler et al., 2001), authors spearheaded an outcomes project to improve the 
medication reconciliation process. The goals of the project were to increase 
patients’ knowledge about their HF medications and to decrease discrep-
ancies related to HF medications when patients transitioned from hospital 
to home. Patient selection criteria for the project included: (1) being admit-
ted for New York Heart Association class II to IV HF, (2) having more than 
1 hospitalization for HF within the last year, and (3) requiring enhanced 
HF patient education based on the assessment of the APN.

Interventions for Project Development and Implementation

The first intervention was to implement a thorough HF education 
teaching session where the APN met with the patient and caregiver(s) 
(pending caregiver availability), to review information in the Heart 
Failure Handbook. The contents of the handbook included important 
aspects of HF management, which are listed in Exhibit 6.3. The hand-
book was written at an eighth grade reading level and was available 
in Spanish. Spanish-speaking patients comprise a large portion of the 
HF patient population at our health care facility. When needed, an 
interpreter would be used for teaching sessions in other languages. 
The UCLA Health System has a robust interpreter service with 24-hour 
availability in all languages.

Based on APNs assessment, many patients/caregivers received 
more than one teaching session to reinforce information and to enhance 
adherence and compliance. If caretakers were not available in person, 
the teaching was done with them over the phone and then reinforced 
during the first follow-up phone call and the first follow-up clinic visit. 
HF patients who would not be returning to the clinic under the care of 
the HF service received all teachings and interventions for the medi-
cation reconciliation project. These patients, however, were excluded 
from the measurements of the project outcomes.

The second intervention was to develop an individualized typed 
medication list for each patient that included the name of each of their 
cardiac medications, the rationale for taking the medication, and the 
dose and frequency of the medication (Exhibit 6.4). The frequency sec-
tion of the medication list included columns labeled breakfast, lunch, 
dinner, and bedtime. An “X” was used to indicate the time the patient 
was scheduled to take the medications. Other information on the 
medication list included patient’s name, medical record number, the 
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EXHIBIT 6.3 HEART FAILURE HANDBOOK: TABLE OF CONTENTS

Introduction to Heart Failure

What is the normal function of the heart? ■

What is cardiomyopathy? ■

What is heart failure? ■

What are the signs and symptoms of heart failure? ■

When to call your doctor? ■

Prescribed Daily Routine

Two (2) liter fl uid restriction ■

Daily weights ■

Adjustment of diuretic dose ■

Important Changes to Your Diet

Two (2) gram sodium diet ■

Low fat, low cholesterol diet ■

How to read a food label ■

Alcohol ■

Caffeine ■

Cigarette smoking ■

Know Your Medications

Medical regimen ■

Commonly prescribed heart failure medications ■

Warfarin (Coumadin) and your diet ■

Safe cold, fl u, and allergy medications ■

Dental procedures and preventive antibiotic therapy ■

Medications to be cautious with (e.g., NSAIDs) ■

Device Therapy for Heart Failure

Additional Patient Information

Exercise and heart failure ■

What about sex? ■

UCLA Health System
Ahmanson UCLA Cardiomyopathy Center

(continued)
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Source: Used with permission from the Ahmanson University of California Los Angeles Cardiomyopathy Center. 

EXHIBIT 6.4 SAMPLE PATIENT MEDICATION LIST

Patient 
Name 

Medical Record 
Number 

Date 

Drug name Indication Dose Breakfast Lunch Dinner Bedtime

Coreg/Carvedilol protects heart/
lowers heart 
rate and blood 
pressure

3.125 mg take 
twice a day

X X

Lisinopril/Zestril protects heart/
lowers BP 

10 mg take twice 
a day

X X

Lasix/Furosemide diuretic/increases 
urination

80 mg take twice 
a day

X X

Potassium 
Chloride

Potassium 
replacement

20 mEq take twice 
a day

X X

Spironolactone/
Aldactone

protects heart/
potassium 
sparing mild 
diuretic

25 mg take once 
a day

X

Travel tips ■

Advance directive ■

Diagnostic Tests

Echocardiogram ■

Cardiopulmonary exercise test (CPX) ■

Swan-Ganz catheter ■

Appendices

Weight chart ■

Chart of heart failure medications and doses ■

Personal exercise schedule ■

EXHIBIT 6.3 HEART FAILURE HANDBOOK: TABLE OF CONTENTS (continued)

UCLA Health System
Ahmanson UCLA Cardiomyopathy Center

(continued)
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Drug name Indication Dose Breakfast Lunch Dinner Bedtime

Fish oil lowers cholesterol 1 g twice a day X X

Aspirin (baby) mild blood thinner 81 mg daily X

Coumadin/
Warfarin

thins blood / for 
LV clot

mg tabs—take 
daily as directed 
by clinic/doctor

Start Wed if labs OK 1mg 
daily

X

Amiodorone/
Pacerone

prevents heart 
arrhythmia

200 mg take once 
a day

X

Digoxin/Lanoxin protects heart 0.125 mg take 
once a day

X

Magnesium oxide supplement 400 mg take once 
a day

X

As needed meds

Tylenol/
acetaminophen

mild pain/
headache

500–650 mg as 
needed 3–4 
times per day

Docusate/Colace stool softener 100 mg twice a day

Magnesium 
hydroxide/MOM

laxative/relieves 
constipation

30 mL = 2 
tablespoons as 
needed

UCLA Cardio-
myopathy

Clinic address Clinic phone 
number

Bring medication 
list AND 
bottles to 
clinic visit

Cardiomyopathy physician name, and clinic 
appointment date/time

Source: Used with permission from the Ahmanson University of California Los Angeles Cardiomyopathy Center.

date last updated, the cardiomyopathy physician’s name, and the next 
scheduled clinic appointment. Additionally, the patient was reminded 
to bring the medication bottles and the medication list to the first car-
diomyopathy clinic appointment.

Medication lists were also tailored to each patient’s specific needs. 
For example, if the patient could only read Spanish, the list was typed 
in Spanish. If a patient had problems with their vision, then all words 
were enlarged and bolded.

Patients were encouraged to view their medication list as an educa-
tional tool. The medication list included all HF-related medications, but 

Exhibit 6.4 continued
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did not consistently include all of their other condition-specific medica-
tions. Patients were educated about the need to follow all instructions 
written on their discharge medication prescription bottles. They were 
also encouraged to continuously update their medication list by writing 
in any additional changes to their medication regimen. When the APN 
assessed that a patient was confused by the medication list or had prob-
lems with understanding instructions, the medication list was given to 
a family member. Detailed instructions were then given to the family 
member regarding all aspects of HF medication use and management.

The third intervention was to review with the patients and care-
takers a form titled the “Heart Failure Medication Management Patient 
Information” (Exhibit 6.5). The purpose of the form was to enhance 
patients’ understanding of their medications, to facilitate patients’ 
adherence and responsibility for their medication regimen, and to 
encourage self-care. The medication information sheet emphasized the 
importance of the following:

Ensuring all new discharge prescriptions were fi lled the day of 1. 
discharge.
Bringing an updated medication list and medication bottles to the 2. 
patient’s clinic appointments.
Updating the patient’s medication list with any changes in 3. 
medications.
Including all regularly taken medications (herbs, vitamins, over-4. 
the-counter medications, etc.) on the patient’s medication list.
Allowing at least a 2-day notice to their physician for any medica-5. 
tion refi lls.

A statement was also included to indicate that adhering to the 
above recommendations would expedite the patient’s check-in time at 
the clinic.

After the APN reviewed the medication sheet with the patient (or 
caregiver), the APN would ask the patient to identify the main person 
responsible for managing medications. This person, who was usually 
the patient him-or herself, would be asked to sign the medication infor-
mation sheet indicating agreement with the guidelines for self-manag-
ing medications. When patients was not able to perform the functions 
listed in the medication management information sheet, then the care-
giver would be asked to sign the form indicating agreement with per-
forming the guidelines for managing the patient’s medications.

Kleinpell_PTR_Ch06_18-03-13_129-186.indd   170Kleinpell_PTR_Ch06_18-03-13_129-186.indd   170 3/28/2013   2:34:24 PM3/28/2013   2:34:24 PM



6. CARDIOVASCULAR ADVANCED PRACTICE NURSING 171

You have been provided a list of your medications, their doses, and 
why and when they need to be taken. As a patient, it is important 
that you have an understanding of your medications and take them 
as prescribed by your physician.

We request that you do the following:

Have ALL new discharge prescriptions fi lled the day of discharge. ■

Bring an updated medication list to all your appointments. ■

Bring all medication bottles to your appointments. ■

Keep a copy of your medication list in your purse or wallet. ■

Whenever a medication change is made, update your medication  ■

list.
Include all medications on your medication list (herbs, vitamins,  ■

and any over-the-counter medications, e.g., Advil, Tylenol) that 
you take regularly.
Please allow us 48 hours notice for all refi lls. ■

“Check-in” at your clinic appointment may be delayed if you do 
not have your updated medication list/medications with you.

Name of the person who helps organize your medications:
________________________________________________________________________________________
_________________________________ 

Contact number:
________________________________________________________________________________________

I, _______________________, have read the information above 
and will educate myself about the medications I take and take them 
as prescribed by my physician.

Patient Signature:
________________________________________________________________________________________

Date:
________________________________________________________________________________________

EXHIBIT 6.5 HEART FAILURE MEDICATION MANAGEMENT PATIENT 

INFORMATION

UCLA Health System
Ahmanson UCLA Cardiomyopathy Center

Source: Used with permission from the Ahmanson University of California Los Angeles Cardiomyopathy Center.
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The fourth intervention was initiation of a follow-up phone call 
to the patient by the APN on the first business day after discharge to 
review medications and HF management. During the phone call, the 
person responsible for managing medications was asked to read out 
loud what was written on the discharge medication bottles. To verify 
that the patient was taking the correct prescriptions, the APN cross-
referenced what medications the patient had at home to the hospital’s 
documented discharge summary. If a medication discrepancy was 
identified, it would be documented and corrected with the patient. If 
a medication was missing, the APN would immediately contact the 
patient’s pharmacy for a new prescription. The APN also asked about 
the patient’s current weight, and compared it to their discharge weight 
to determine if adjustments in diuretics were needed. Signs and symp-
toms of HF and daily weight monitoring were reviewed, as well as 
the importance of following sodium and fluid restrictions. Lastly, the 
patient was reminded to bring the medication bottles and an updated 
medication list to the clinic appointment.

The fifth intervention occurred at the first clinic appointment. 
Here, the nursing assistant documented if the patient brought the 
medication list and bottles to the clinic visit. If the patient came with-
out a medication list, the nursing assistant would provide a wallet-
sized blank medication card for the patient to complete. After check-in 
procedures, the APN performed medication reconciliation for each 
medication. If a discrepancy was encountered, it was documented in 
the clinic chart and corrected with the patient. If the APN assessed 
that the patient needed further clarification regarding a medication 
discrepancy, the patient was called the next day and asked to verbalize 
the correct instructions listed on the medication bottle(s).

While the project was being implemented, the APNs collaboratively 
discussed problems they encountered and shared ways of improving 
the project. Ideas for improvement included having: (1) the administra-
tive office staff remind patients to bring their medication list and bot-
tles to their visit during appointment-confirmation calls, (2) the APNs 
update the patient’s existing medication list at the first visit as needed, 
(3) the APNs demonstrate the process of writing down medications on 
the blank wallet-sized card when patients did not bring their medica-
tion list to the clinic.

Other important aspects of the project included ongoing educa-
tion and reinforcement of project details to all staff nurses caring for 
these patients. The APN project leader attended unit staff meetings 
to discuss specific details of the outcomes project. For example, the 
APN described the purpose of the project, the rationale for providing 
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patients with an individualized medication list, and the importance of 
the staff nurses, role in providing and reinforcing HF teaching during 
each patient and family interaction.

Outcomes Measured

The outcomes that were identified for this project were selected based 
on problems that the APNs observed related to patients’ accurate and 
safe medication use during the transition of care (i.e., from hospital 
discharge to home and the follow-up clinic visit). These outcomes 
included the percent of patients who (1) were provided with a medica-
tion list prior to discharge, (2) brought either their medication list or 
their medication prescription bottles to clinic, (3) experienced medi-
cation discrepancies that were indentified during the first follow-up 
phone call, and/or (4) experienced medication discrepancies identified 
at the first follow-up clinic visit.

Monthly, the APN project leader performed an audit on all patient 
charts (Exhibit 6.6). The audit consisted of documenting the number 
of patients discharged each month and the number who received the 
interventions previously discussed for this project. The audit tool 
tracked the important outcomes of the project such as the number of 
medication discrepancies, the type of discrepancies (e.g., correct drug, 
dose, frequency, or supply), and the number of patients who brought 
their medication lists and/or medication prescription bottles to their 
clinic appointment.

Results Pre- and Postproject Implementation

After implementing the outcomes project, the APN evaluated the 
changes in outcome measures preimplementation versus postimple-
mentation (Figures 6.2–6.5). Improvement in the outcomes occurred 
over time in areas of (1) patients consistently receiving their medication 
list (pre approximately 10%, increased post 71%–100%), (2) patients con-
sistently bringing their medication list and/or prescription bottles to 
their first clinic visit (pre approximately 50%, increased post 86%–100% 
for the majority of months), (3) medication discrepancies, which mark-
edly decreased during the first follow-up phone call (pre approximately 
38%, decreased post over time to 0% for the majority of months), and 
(4) medication discrepancies which also markedly decreased at the first 
follow-up clinic visit (pre approximately 50%, decreased post over time 
to 0%). For the outcome related to patients bringing their medication 
list or medication bottles to clinic, an improvement occurred from 10% 
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Source: Used with permission from the Ahmanson University of California Los Angeles Cardiomyopathy Center.

Number of patients discharged.1. 
Number of patients who were provided:2. 
A. HF Education / Medication review / HF handbook: ___ / ___
B. Medication list: ___ / ___
C. Medication contract / copy in chart: ___ / ___
D. Phone call s/p hospital discharge: ___ / ___
Number of patients with:3. 

A.  Medication discrepancy identifi ed on phone follow up: total # 
___ / ___

Type of discrepancy

Drug ACE/ARB BB AA Diuretic K+

Dose

Frequency

Supply

B.  Medication list at fi rst clinic visit s/p hospital discharge: total # 
___ / ___

C.  Medications brought to fi rst clinic visit s/p hospital discharge: 
total # ___ / ___

D.  Medication discrepancy at fi rst clinic visit s/p hospital dis-
charge: total # ___ / ___

Type of discrepancy

Drug ACE/ARB BB AA Diuretic K+

Dose

Frequency

Supply

UCLA Health System
Ahmanson UCLA Cardiomyopathy Center

EXHIBIT 6.6 MEDICATION RECONCILIATION: MONTHLY AUDIT TOOL
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pre to 100% for the first 10 months postintervention. During months 11 
(April 2012) and 12 (May 2012), there was a decrease in the percent com-
pliance of these measures due to a non-APN health care professional 
seeing the patient who was unfamiliar with the new medication recon-
ciliation processes (Figure 6.3). There was also a missed opportunity in 
documenting whether a patient brought their medication list or bottles 
to the first follow-up clinic visit.

The overall improvements in project outcomes indicated an adop-
tion of the new medication reconciliation processes by the patients, the 
caregivers, and the APNs. However, there was a need to identify addi-
tional strategies when non-APN health care professionals saw patients 
in the clinic. Additionally, reminders were needed for documentation 
by nursing assistants regarding whether patients brought their medi-
cation list or bottles to clinic.
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Figure 6.2 Percent of Patients Provided With Medication 

List Prior to Discharge
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Figure 6.3 Percent of Patients Who Brought Either Medication List or 

Prescription Bottles to First Clinic Visit

Limitations

The design of the medication reconciliation outcomes project was 
based on current best evidence and patient-, clinic-, and APN-identified 
needs. Consequently, results and tools may be applicable only to sim-
ilar patients, hospital, and clinic settings. Although medication dis-
crepancies were frequently identified by APNs during patients’ first 
postdischarge clinic visits, there was no standardized mechanism 
to consistently collect and summarize the frequency of medications 
discrepancies, and other outcome variables at the preintervention 
(baseline) period. However, the newly standardized medication rec-
onciliation processes developed for this outcomes project have been 
effective in achieving project goals. Patients consistently received their 
medication list, brought their medication list or bottles to clinic, and 
medication discrepancies decreased.
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Figure 6.4 Percent of Patients With Medication Discrepancies at First 

Follow-Up Phone Call

SUMMARY

Effective medication reconciliation is composed of multiple processes 
that together support safe medication use by patients. Medication rec-
onciliation structures and processes can be improved by assessing cur-
rent practices during transitions of care, developing an evidence-based 
process improvement intervention, and evaluating the impact on out-
comes. In this project, cardiovascular APNs found that implementing 
an evidence-based medication reconciliation process for HF patients 
has improved the process of medication reconciliation in several ways. 
These processes and tools have been effective in increasing the consis-
tency at which patients received an accurate medication list and brought 
their medication list or bottles to clinic. Additionally, medication dis-
crepancies decreased during the first follow-up phone call and at the 
first follow-up clinic visit. Cardiovascular APNs, at the point of care 
delivery, play a key role in developing and successfully implementing 
an effective medication reconciliation process for high-risk HF patients.
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Figure 6.5 Percent of Patients With Medication Discrepancies at 

First Follow-Up Clinic Visit

Answers to Chapter Discussion Questions

The defi nition of the medication reconciliation is a process that 1. 
involves obtaining and maintaining accurate and complete medica-
tion information across the continuum of care. The process requires 
members of the health care team to comprehensively evaluate a 
patient’s medication regimen to avoid medication errors at all care 
transition points. The transition from hospital to home is an espe-
cially high-risk time because of changes in medication regimens that 
occur during an acute illness requiring hospitalization. The inter-
ventions implemented by the APNs in the exemplar provided in the 
chapter are consistent with this defi nition. Note: The APN and/or 
student should expand on how the interventions in the exemplar 
are consistent with the defi nition.
The outcomes of concern to APNs listed in Exhibit 6.1 are broad spec-2. 
trum outcomes in categories of clinical, physiological, psychological, 
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functional, fi scal, and satisfaction outcomes. These outcomes may be 
similar, but may not include all nurse-sensitive outcomes that have 
been selected for national reporting. Nurse-sensitive outcomes rep-
resent the impact of nursing interventions and describe the effect of 
what nurses do in response to a patient’s condition. These outcomes 
may be the result of direct care, non-APN practices, and thus may 
not all be listed in Exhibit 6.1.
The APN and/or student should review the advantages and dis-3. 
advantages of various research designs illustrated in Table 6.2 and 
determine appropriate designs/frameworks in relationship to the 
clinical issue and outcomes they identify. The APN and/or student 
may be able to use more than one research design or framework. 
Note: Have the students provide rationales and support for their 
selection of various research designs and frameworks.
The APN and/or student should identify the relative effectiveness 4. 
of interventions described in the review of literature section in the 
chapter. These interventions include, but are not limited to (1) case 
manager involvement, (2) use of discharge checklists that incorporate 
medication and disease-specifi c information, and (3) designating a 
specifi c health care provider to review and reconcile medications at 
the point of discharge. Review the advantages and disadvantages 
of various research designs and other methodologies for outcomes 
measurement projects.
The HF population is more vulnerable to medication discrepan-5. 
cies because of the complex medication regimen that patients are 
prescribed. Other factors also include inappropriate medication 
reconciliation process, poor discharge instructions, lack of patient 
understanding, poor communication among health care providers 
between sites of care, lack of a plan for appropriate medical follow 
up after discharge, lower socioeconomic status, minority status, 
psychosocial variables, and age.
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Chapter 7: Ambulatory Nurse 
Practitioner Outcomes

MARY JO GOOLSBY

Chapter Objectives

Review the purpose and importance of measuring and document-1. 
ing outcomes of individual nurse practitioner (NP) practices.
Briefl y summarize some of the literature on NP outcomes.2. 
Describe the categories and examples of outcome measures relevant 3. 
to ambulatory NPs.
Discuss practical considerations for selecting outcomes and a mea-4. 
surement approach.
Provide examples of how to approach outcome measurement in 5. 
practice.
Discuss available resources relevant to primary care outcome 6. 
measurement.

Chapter Discussion Questions

Identify two potential measures in each of the following catego-1. 
ries for a patient diagnosed with diabetes: physiologic, behavioral/
knowledge, and resource utilization.
Describe two enabling factors supporting NP entry into outcome 2. 
measurement.
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Describe an outcome measure plan for a patient diagnosed with 3. 
a chronic illness, based on a national evidence-based clinical 
recommendation.
Provide a brief summary of how performance measures and out-4. 
come measures differ, with an example of each related to a specifi c 
condition.

T he potential outcomes of ambulatory care match the broad 
range of conditions and patients encountered in these settings, 

whether primary or specialty care. NPs in primary care settings 
manage patients with both chronic and acute conditions, while 
they also address health promotion and disease prevention for their 
patients. The incidence of many chronic conditions, such as hyper-
tension, chronic obstructive pulmonary disease (COPD), and dia-
betes, is increasing and many of these patients routinely seek care 
in primary care settings, along with patients with acute conditions, 
such as pneumonia, urinary tract infections, and upper respiratory 
infections. In both primary and specialty ambulatory care, NPs will 
want to measure outcomes of routine management, as well as acute 
illnesses and exacerbations.

In the early 1980s, a newly prepared NP assigned to a military 
internal medicine clinic maintained a one-page form on each of her 
patients, most of whom had been referred for management of one or 
more chronic conditions. The forms allowed quick access to patient-
specific information, such as blood pressure, lipids, blood glucose, 
and/or weight, recorded immediately following each encounter 
because the patients’ health records were maintained outside the 
clinic. Before long curiosity prompted comparisons of the data over 
time. As the primary care provider for adults with chronic conditions, 
such as hypertension, diabetes, COPD, and heart failure, these forms 
allowed for extraction of clinical comparison information over time, 
and the NP’s outcome measurement practice was born. Summaries 
of the data trends soon found their way into administrative reports 
describing the practice and benefits associated with referrals to the NP. 
Over the years, the NP’s sophistication in measuring and analyzing 
outcomes of practice improved; however, these early activities in her 
initial NP position were as satisfying and rewarding as subsequent, 
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more detailed efforts—and describe this author’s initial interest and 
efforts in outcome measurement.

It can be intimidating to contemplate establishing a formal pro-
cess for measuring outcomes. However, it is increasingly becoming 
expected that providers such as NPs measure their outcomes as an 
objective indication of their quality, safety, and cost effectiveness. This 
chapter builds on the early chapters of this textbook by providing a 
practical framework that ambulatory care NPs can use in implement-
ing outcome measurement in their practices. It will: (1) review the 
purpose and importance of measuring and documenting outcomes of 
individual NP practices, (2) briefly summarize some of the literature 
on NP outcomes, (3) describe the categories and examples of outcome 
measures relevant to ambulatory NPs, (4) discuss practical consider-
ations for selecting outcomes and a measurement approach, (5) pro-
vide examples of how to approach outcome measurement in practice, 
and (6) discuss available resources relevant to primary care outcome 
measurement (see Table 7.1).

IMPORTANCE/PURPOSE OF PRIMARY CARE OUTCOME MEASUREMENT

As noted in earlier chapters, there are many reasons for conducting 
outcome measurement in practice. Outcome research should ulti-
mately improve the health of our patients. Further, there are many 
stakeholders interested in how and to what degree we improve the 
health of those we serve. These stakeholders include our current and 
potential patients, employers, colleagues, payors, policy makers, and 
others. They are interested in knowing how much NP care costs and 
saves, as well as what precisely NPs do in their patient encounters 
and the objective patient-centered benefits of that care. Ambulatory 
providers who receive fee-for-service payments from the Centers for 
Medicare & Medicaid Services are increasingly expected to partici-
pate in the Physician Quality Reporting System (PQRS). Not specific 
to physicians, PQRS reporting can result in incentive payments and/or 
payment adjustments. It is a major example of the increasing expecta-
tion for public reporting of data by health care systems, organizations, 
and providers in smaller practices. As practitioners of a relatively new 
role created in the mid-1960s, NPs must continue to document the out-
comes of their care.

Evaluation of clinical outcomes is now an expectation of the NP 
role. The National Organization of Nurse Practitioner Faculties lists a 
number of competencies relative to outcome measurement in the 2012 
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Table 7.1 Ambulatory Outcome Measures

Outcome Category Outcome Examples

Physiologic status Vital signs

Physical examination fi ndings

Laboratory studies

Psychosocial status Mentation

Mood and affect

Coping status

Social function

Functional status ADL function

IADL function

Behavioral activities and knowledge Performance of therapeutics

Problem-solving ability

Knowledge test scores

Symptom control Pain

Fatigue

Dyspnea

Nausea

Incontinence

Patient perception QOL

Satisfaction with care

Resource utilization Hospital readmission rates

Emergency visits

Unplanned offi ce visits

Health care costs

Performance measures Availability of recommended resources

Implementation of recommended practices

ADL, (routine) activities of daily living; IADL, instrumental activities of daily living.
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NP Core Competencies (National Organization of Nurse Practitioner 
Faculties, 2012). Examples of outcome-related competencies are evident 
throughout the domains, including using evidence to continuously 
improve the quality of care; evaluating the relationships among fac-
tors, such as cost, quality, and so on; and improving outcomes through 
application of clinical investigative skills.

SUMMARY OF EXISTING PRIMARY CARE NP OUTCOME LITERATURE

The published research on NP outcomes has consistently supported 
the quality and cost effectiveness of NP practice. In 1974, a classic 
report of the Burlington Trial documented outcomes in mortality, as 
well as physical, emotional, and social function, concluding that NP 
and physician outcomes were comparable (Spitzer et al., 1974). The 
Congressional Budget Office reviewed studies on NP practice and out-
comes in 1979, with the conclusion that the NPs’ outcomes, diagnoses, 
and management were at least as good as those of physicians. In 1986, 
the Office of Technology Assessment came to the same conclusions. 
Later, meta-analyses of NP care had similar findings (Brown & Grimes, 
1995; Horrocks, Anderson, & Salisbury, 2002; Laurant et al., 2004), as 
have additional review articles (Cunningham, 2004). Mundinger et al. 
(2000) and Lenz, Mundinger, Kane, Hopkins, and Lin (2004) described 
primary care outcomes of patients assigned to either physician or NP, 
finding equivalent outcomes for both sets of patients. Regarding cost 
effectiveness of NP care, studies have also consistently demonstrated 
that NPs provide quality care efficiently with reduced cost, com-
pared with physicians (Burl, Bonner, & Rao, 1994; Chenowith, Martin, 
Penkowski, & Raymond, 2005; Office of Technology Assessment, 1981; 
Paez & Allen, 2006; Roblin et al., 2004). More recently, Newhouse et al. 
(2011) conducted a systematic review of the published literature (1990–
2008) on NPs and other advanced practice nurses (APNs), confirming 
that the evidence continues to support high-quality outcomes associ-
ated with NP care.

MEASURES RELEVANT TO AMBULATORY CARE PRACTICE

The outcomes selected by a given NP will depend on factors such as 
the type of practice, areas of interest, and available resources. Even in 
a focused subspecialty-type practice, there are several options to mea-
sure. Outcomes can be categorized in many ways. One categorization 
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would classify outcomes as best demonstrating one of the following: 
physiologic status, psychosocial status, functional status, behavioral 
activities, and knowledge, symptom control, patient perception, or 
resource utilization. Within each category, there are likely measures 
relevant to any area of practice. Another common area of measurement 
that does not fit the definition of outcome but which must be consid-
ered relevant to contemporary ambulatory care involves performance 
measures.

Physiologic status involves those biomarkers that are usually 
readily available in the course of routine patient care. They include 
routinely collected vital signs, such as blood pressure, pulse, and tem-
perature; physical exam findings, such as lung sounds and weight; and 
laboratory values, such as glucose and lipid levels. Abnormal findings 
in these physiologic markers are often the defining characteristics of 
health problems and the targets of care; thus, they provide a means of 
later following response to and outcomes of treatment. For instance, 
the outcomes of diabetes, hypertension, or hyperlipidemia manage-
ment should include measurement of blood glucose/glycosylated 
hemoglobin, blood pressure, or lipids, respectively. A feature of physi-
ologic measures, such as vital signs and laboratory findings, is that 
they are objective and quantified. Laboratory studies, in particular, are 
usually validated against some control procedure. The quality of vital 
signs and physical examination findings is dependent on the quality 
of the equipment and technique used in obtaining the measures.

Although psychosocial status includes measures often included in 
the history and which are qualitative in nature, psychosocial measures 
can be quantified through use of validated tools. Examples of psycho-
social outcomes include mentation, mood and affect, attitude, coping 
status, and general social functioning. While psychosocial status out-
comes often involve some degree of subjectivity, there are a number of 
validated and quantitative scales available, depending on the focus of 
concern. For instance, there are validated scales to measure depression 
and anxiety, confusion, and dementia. Depending on the outcome of 
interest, sources are often available to discuss measurement options. 
For example, the Mini-Mental State Examination is a common tool for 
cognitive function, well published and validated. Harvan and Cotter 
(2006) review and compare a range of dementia screening tools for use 
in clinical practice.

Specific functional status involves ability to achieve routine activi-
ties of daily living (ADL) and instrumental activities of daily living 
(IADL), and can be measured with global functional scales or measures 
more specific to select abilities such as mobility and communication. 
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A number of measures of functionality exist, including the Physical 
Activities of Daily Living and Instrumental Activities of Daily Living 
scales, as well as the 10-minute Screener for Geriatric Conditions. 
Others include the Functional Independence Measure Scale and the 
Barthel Scale.

Behavioral activities and knowledge include areas of both thera-
peutic competence and understanding of treatments. Therapeutic com-
petence involves the ability to perform the skills necessary to carry out 
prescribed or recommended treatments, as well as the ability to solve 
problems related to therapeutic guidance. Understanding is related 
to basic knowledge regarding recommended diet, medications, and 
treatments without a behavioral component. Knowledge tests have 
been developed and described in the literature for select conditions. 
Measurement of behavioral activity competence is more complex to 
assess than knowledge, by comparison.

Symptom control is another area of outcomes where the history 
often includes the basic related details, but requires further quantifica-
tion to serve as an outcome measurement. Examples of the symptoms 
that could be quantified as outcome measures include level of pain, 
fatigue, dyspnea, nausea, constipation, diarrhea, and incontinence. 
There are a number of validated scales to measure many symptoms, 
and pain scales are perhaps among the better known. One means of 
assessing specific symptoms would be to use a 10-centimeter visual 
analog scale (VAS), where the poles of the scale represent symptom 
extreme (complete absence of the symptom versus worst possible 
degree of the symptom), or having the symptom similarly rated using 
a numerical scale.

Patient perceptual category includes areas such as a patient’s per-
ceived quality of life (QOL) and expressed satisfaction with care. QOL 
refers to patients’ satisfaction with their life circumstances and sense 
of well-being. It can further relate to a more narrowed focus of sat-
isfaction with specific components of the patient’s life, for instance, 
with how a specific symptom affects life quality. There are general 
and condition-specific QOL scales, and a VAS can also be used to 
measure perceived QOL. In contrast, satisfaction refers to satisfaction 
with the patient experience and care received. Patient perceptions also 
include a patient’s determination of progress toward meeting goals. 
For instance, patients can identify their personal goals for treatment, 
then subsequently rate the degree to which they are able to accomplish 
the goal over time.

Resource utilization involves a range of outcomes, such as num-
bers of hospitalizations or readmissions, length of stay for any 
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admission, the cost of care, and unplanned office or emergency visits. 
In many cases, it is difficult to accurately identify all hospitalizations 
or emergency visits, along with the cost for each, as dependent on 
the patient’s recall. However, within a well-defined system such as a 
managed care organization, accountable care organization, or hospi-
tal-anchored system, pulling electronic or paper records of other vis-
its, admissions, and associated costs are more easily accomplished. In 
addition to identifying any change in resource utilization associated 
with care, cost analysis of the actual care provides another outcome 
indicator.

Recommendations for performance, quality, and outcome assess-
ment measures are available through a number of national initia-
tives and repositories, such as the National Quality Forum (NQF), 
the National Committee for Quality Assurance (NCQA), the National 
Quality Measures Clearinghouse (NQMC), and the AQA (formerly 
Ambulatory Care Quality Alliance). These entities are generally 
engaged in inter professional development, recommendation, and/
or dissemination of quality measures for systems, organizations, and 
providers, so that it is critical to identify measures created for outpa-
tient practice. An increasingly important source of outcome measures 
is available through the PQRS program.

Many recommended measures include a focus on performance, 
rather than the ultimate outcome. It is worthwhile considering the 
difference between performance measures and outcomes of care. 
Performance measures document what is performed or done, rather 
than the outcomes of that practice. Performance measures sometimes 
serve as surrogates for actual outcomes in various reporting programs. 
With the increasing availability of electronic health records, queries 
of coded procedures allow ready identification of completed clini-
cal activities. Certainly, current “pay for performance” mandates are 
based primarily on documenting the resources available and the pro-
cesses implemented, as opposed to actual outcomes, so that incentives 
are based on providers documenting activities such as making appro-
priate referrals, ordering and monitoring of suggested laboratory stud-
ies, and administration or ordering of recommended treatments (e.g., 
pneumonia vaccines for persons ≥65 years of age or older, or beta block-
ers for patients experiencing a myocardial infarction) rather than the 
associated outcomes that are subject to a number of intervening influ-
ences. Although clinical recommendations often imply that specific 
activities should result in improved outcomes, it is ideal to document 
the results of the performance measures, as well as the performance, to 
validate the desired result.
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SELECTING PRACTICAL OUTCOMES OF INTEREST

With the broad range of potential outcomes of primary care NP practice, 
the dilemma becomes determining what should and can be measured. 
It is advisable to start with an answerable question and then proceed to 
select the available measures and/or type of data that will contribute to 
the answer. Certainly one deciding factor should be the provider’s own 
areas of interest and questions. Other considerations will include the 
context in which the care is delivered, the resources available to support 
outcome measurement, and anticipated patient variables.

The decision to measure outcomes of practice may be based on ques-
tions the NP has regarding how his or her practice outcomes compare to 
some benchmark or published report. In practices with an established 
performance improvement (PI) process, there may be baseline data that 
support the need for improvements and that trigger outcome measures. 
Just as PI activities typically focus on conditions of large volume, high 
cost, and high risk, these same three criteria are helpful in guiding deci-
sions on where to expend energy in outcome measures.

The practice context is important, as practices vary in the range and 
quality of resources helpful to outcome measurement. The progress 
toward broad implementation of electronic health records in ambu-
latory practice offers great promise for increased ability to automate 
queries regarding specific outcomes or activities performed. Practices 
with a well-designed electronic health record have an advantage when 
it comes to identifying relevant patients and tracking and measuring 
outcomes and performance. When selecting outcome data to be col-
lected from an electronic system, it is critical to ensure that data are 
accurately coded and entered. The use of narrative notations rather 
than pre-coded options limits the utility of pulling needed data once 
entered. It also remains critical that the language of the system accu-
rately fits the data and the practice involved. Another organizational 
consideration involves a philosophical expectation or mission that 
could mandate select measures used for outcomes and collegial sup-
port for the effort. Because it is rare for a health-care provider to be the 
sole provider in an ambulatory clinic, it is often helpful for the team 
of providers to collaborate and select clinical topics and outcomes of 
interest. Moores, Breslin, and Burns (2002) describe the process of talk-
ing through problems with peers as a means of bringing the issue into 
focus as an answerable question.

Another type of resource specific to practices is the type of eco-
nomic resources available for patient care. If a practice has a largely 
indigent population, the type of measures readily available may differ 
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from one with a more affluent patient population, unless the practice 
has additional sources of funding to support patient care needs.

Patient-specific variables must be considered when planning out-
come measurement. For instance, patients who tend to seek episodic 
care are not easily followed over time and short-term outcomes will be 
important rather than outcomes that are measured over time. For epi-
sodic visits, sometimes a performance measure may be helpful, such 
as the percentage of patients with a given diagnosis who receive or 
do not receive antibiotics, or the percentage of patients meeting speci-
fied criteria who receive appropriate immunization during visits. Of 
course, efforts to enhance continuity could be implemented and then 
long-term follow-up included as a measure itself.

In considering relevant outcome measures, ambulatory NPs must 
also consider what is recommended for select conditions; published 
clinical recommendations or guidelines provide an excellent source 
for outcome selection. These often identify a number of measures that 
could be used to track response to treatment, including specific vali-
dated tools. When focusing on a specific condition, it is often favor-
able to use condition-specific measures that will be more sensitive to 
change with treatment of that select condition whenever possible. For 
instance, while asthma affects psychosocial and functional outcomes, 
these may also be affected by a number of other comorbid conditions, 
so that these other conditions confound the response to care. By mea-
suring specific asthma variables, outcomes are more easily attributed 
to treatment of that specific condition. There are scales to assess out-
comes of treatment of conditions, such as arthritis, asthma, fibromy-
algia, and benign prostatic hyperplasia, in addition to the relevant 
physiologic markers, such as pulmonary functions, blood glucose, 
and blood pressure. For varied conditions, generic outcomes could 
be used. For instance, generic functionality measures, or SF-36, are 
broadly used. Scales of QOL could be responsive to a number of health 
changes, as would pain scales.

When the topic of interest has been identified and feasible outcome 
measures identified based on the characteristics of the practice, patient 
population, and providers, a plan should be written to guide the continu-
ing effort. While most NPs may be more comfortable with associating the 
outcome measurement process with continuous  quality improvement 
(CQI) or PI than with more formal “research,” outcome measurement is 
a form of exploratory research (Breslin, Burns, & Moores, 2002) and the 
methodological issues are important considerations. An important benefit 
of establishing a written plan early in the planning process is that the plan 
will help to identify any related costs as well as added resources needed. 
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In addition, even with CQI/PI projects, it is advisable to discuss the plans 
with a representative from the affiliated institutional review board or 
research board, to determine whether a formal application and approval 
are expected.

CASE EXAMPLES

The Shotgun Approach

The first case is an example of how using a “shotgun” approach to out-
come measurement can “backfire.” A newly hired NP inherited man-
agement of a disease management practice for patients with asthma 
and/or COPD, to find that her predecessor had created a very detailed 
plan for measuring the outcomes of the practice. At the baseline, initial 
visit, and again at 3, 6, 12, and 18 months, patients would be assessed 
with a focused history and physical, as well as by completing the fol-
lowing measures: the Center for Epidemiology Depression Scale, the 
State-Trait Depression and Anxiety Scale, the SF-36 Medical Outcomes 
Scale, the Modified Dyspnea Index, a record of peak flow usage, history 
of tobacco usage, medication list, a number of VASs (QOL, dyspnea), 
and a 6-minute walk with pulse oximetry, breath sounds, peak flow, 
and pulmonary functions before and after. In addition, the system’s 
records were queried at these intervals for any emergency department 
visits and hospitalizations, as well as the costs and charges for each. 
Needless to say, even in a 1-hour visit, it was hard to conceive how any-
one would accomplish all of the necessary outcome measures, if time 
were to be spent on patient problem solving, support, and education. 
The clinic NP provider had recently resigned and a temporary part-
time NP was filling in, but perhaps not surprisingly, patients rarely 
returned after the second visit.

The NP manager and interim NP provider reviewed the processes 
and interviewed some of the practice’s patients. Patient interviews 
ascertained that they saw little benefit in participating in all of the 
multi-item scales and found numerous depression, anxiety, medical 
outcomes, and dyspnea scales difficult to understand and confusing. 
Moreover, outcome measures had become the focus of the clinic, rather 
than the delivery of care.

Procedures were changed so that the focus would be patient-cen-
tered care delivery, and necessary outcomes would be embedded in 
the encounter record, with the number of outcomes significantly abbre-
viated. What did seem feasible was to record responses from dyspnea 
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VAS and other relevant symptom ratings (e.g., shortness of breath, cough, 
and interrupted sleep), peak flow averages, and tobacco use, as well as to 
quarterly system queries to document a cost analysis of resource utiliza-
tion. Subsequently, the continuity of care immediately improved; patients 
remained in the clinic, and the outcomes improved as patients were 
being educated on their conditions. The physiologic measures showed 
improvement. The population’s emergency department visits were cut in 
half, and the number of hospitalizations was decreased to approximately 
15% of the historical data following enrollment to the clinic. On an ongo-
ing basis, the clinic has been able to demonstrate positive outcomes and 
to serve as a model for other disease-managed clinics.

Triangulation

An earlier chapter describes combining quantitative and qualitative 
efforts in outcome measurements to provide for triangulation. An NP 
involved in the pulmonary management described above monitored 
tobacco use in her patients. Instituting the “5A” approach (ask about 
patient’s habits, advise of consequence of smoking, assess willing-
ness to quit, assist with cessation plan development, and arrange for 
follow up) to smoking cessation and providing support based on her 
patient’s level of readiness, she wanted to measure the outcomes of the 
process.

She asked all newly referred patients whether or not they 
smoked and, for those who did smoke, the number of cigarettes 
used per day. Thus, the measures used were tobacco use (“Yes/No”) 
and number of cigarettes, collected from each patient at the first 
visit and again at 3, 6, and 12 months. At baseline and at 3 and 6 
months, the percentage of patients who smoked was 45%, 43%, and 
49%, respectively, and the number of packs per day for patients who 
smoked was 0.91, 0.65, and 0.60, respectively. Certainly, the decrease 
in amount of tobacco used per smoker was positive, but the antici-
pated outcome had included a decreasing percentage of smokers, 
not an increase.

The NP instituted a series of interviews with the patients to 
explore the tobacco use. For instance, she considered that prior to 
the first appointment, a number of patients might have “quit” smok-
ing due to initial concern over their respiratory symptoms, but were 
unable to maintain abstinence. Instead, she found that the percentage 
of her patients who smoked was actually stable over time; however, 
some patients indicated that they had not been forthright in sharing 
whether they smoked during their initial visit, concerned that their 
care might be affected or that they would be lectured for the practice. 
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Only after they developed a comfort with the new provider, they were 
more likely to be open about their tobacco use.

The series of interviews also identified a number of other issues 
related to tobacco use for her patients. When she identified that her 
standard practice was not successful in helping her patients quit smok-
ing, the NP used the findings to obtain external funding for an indi-
vidualized tobacco-cessation program. The funded program provided 
a range of resources for patients during the smoking cessation process 
and did result in a decreased percentage of smokers. However, without 
the qualitative interviews, the necessary information would not have 
been identified to further improve practice and later outcomes.

APPROACHES TO OVERCOMING POTENTIAL 

BARRIERS TO OUTCOME MEASUREMENT

There are many potential barriers to outcome measurement. These 
include lack of confidence, time, and support, as well as limited data 
analysis resources.

Primary care NPs are likely to struggle with where to start with out-
come measurement and to be intimidated by the concept. Primary care is 
fraught with many competing demands and the need to remain current 
on the recommended approach to many conditions. This may leave little 
time for the individual NP to prepare himself or herself for practice in 
outcome measures and with the broad range of conditions encountered, 
to even decide what measures are important. Depending on the practice 
setting, there may not be a significant level of support for outcome mea-
sures or the emphasis may be on the basic performance measures rather 
than actual outcomes. Finally, given availability of outcome measures, 
many NPs will lack the initial knowledge of how to analyze the data.

Luckily, there are several resources that will facilitate the outcome 
measurement process. Resnick (2006) provides a four-step process to 
implementing outcomes research. While her discussion is directed 
toward implementation of projects that will develop new and gener-
alizable knowledge rather than limited findings to one practice set-
ting, the steps provide examples of how to go about the process as 
well as encouragement for NPs contemplating the process. The other 
resources cited earlier also provide guidance.

Key facilitators include the NP’s desire to improve practice and to 
optimize the outcomes of care. In fact, an ideal way to launch outcome 
measurement may be through practice improvement projects. Practice, 
or performance, improvement (PI) is an area of growing interest by 
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multiple professions. Physicians, in particular, have PI expectations as 
part of their maintenance of certification requirements. Thus, in multi-
professional ambulatory practices, there is a growing tendency for PI 
to be implemented and often to involve team efforts—with all provid-
ers participating. NPs often are familiar with the PI process, regard-
less of which particular model they have used in their prior nursing 
practice. PI encompasses the principles important to overall outcome 
measurement; the target variables should be important to the practice, 
based on evidence, designed to measure improvement, and be practi-
cal to identify. A benefit of a PI focus is that there are a number of 
recognized PI models (PDCA, IMPROVE, and PDSA) that describe a 
step-by-step approach for measurement over time.

Another factor facilitating NP efforts in outcome measures is the clin-
ical expertise that NPs bring to their practice. A sound knowledge of a 
clinical area supports understanding of expected outcomes of care, which 
should provide direction on how to proceed in measurement activities.

Finally, even when NPs practice in a setting without other providers 
with similar interests in outcome measurement, it can be very helpful for 
NPs to establish a collaborative process with providers in other settings 
who have similar needs. Through collaboration, the providers are able to 
work together to establish outcome processes and strategies for success. 
Alternatively, an external mentor can be sought to coach through the 
process. Finally, there are networks for practice-based research in which 
providers can participate to become involved in the research process.

Answers to Chapter Discussion Questions

Physiologic: HbA1C; weight1. 
Behavioral/knowledge: Demonstrated self-injection technique; dia-
betes knowledge scores.
Resource utilization: Emergency visits for hyper/hypoglycemia; 
pharmacotherapy costs.

NPs in collegial practices can fi nd outcome measurement easier to 2. 
accomplish when they are able to engage others within the practice, 
so that the overall requirements are less daunting. Another strat-
egy involves taking advantage of the growing interest in practice 
improvement methods, selecting one of the recognized models, 
such as PDSA, to establish a focused project within the practice. 
Selecting variables that can be abstracted over time and relevant to 
an identifi able patient population from a well-designed electronic 
health record is helpful, simplifying the data-collection process.
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Using the example of asthma guidelines (National Asthma Education 3. 
Program Report 3: Guidelines for the Diagnosis and Management of 
Asthma), the following are recommended to monitor asthma peri-
odically in clinical visit: responses to asthma assessment tools, such 
as the Asthma Control Test or the Asthma Therapy Assessment 
Questionnaire and spirometry, provide quantitative measures to 
follow over time as documentation of treatment outcomes.
Performance measures provide data on the completion of specifi c 4. 
activities, depicting the degree to which recommended practices 
are accomplished. For diabetes, this could relate to documenting 
the percentage of patients for whom A1c is documented or the per-
centage of patients with diabetes for whom a retinal examination is 
documented. Performance measures differ from outcome measures, 
which would involve documenting the percentage of patients whose 
A1c was less than a selected level.

WEB LINKS

The following organizations are excellent sources of current and devel-
oping measurement resources:

 AQA (formerly Ambulatory Care Quality Alliance) ■ www.aqaal
liance.org

 National Committee for Quality Assurance (NCQA) ■ www.ncqa.org

 National Quality Forum (NQF) ■ (www.qualityforum.org)

 National Quality Measures Clearinghouse (NQMC) ■ www.quali
tymeasures.ahrq.gov

 Offi ce of National Coordinator for Health Information Technology 
(HITECH) ■ www.healthit.hhs.gov

 Physician Quality Reporting System ■ (www.cms.gov/medicare/
quality-initiatives-patient-assessment-instruments/pqrs)
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Chapter 8: Assessing 
Outcomes in Clinical 

Nurse Specialist Practice

JUDY E. DAVIDSON, MELISSA A. JOHNSON, 
AND ANNE W. ALEXANDROV

Chapter Objectives

List four different categories of outcomes measured as a product 1. 
of clinical nurse specialist (CNS) work in hierarchical order of 
importance.
Describe an example of how to measure time-on activities, pro-2. 
cess measures, surrogate measures, and actual outcomes of CNS 
practice.
Describe how to integrate the CNS spheres of infl uence and categor-3. 
ical outcomes of a CNS project or activity.
Describe how outcomes from a project align with organizational 4. 
goals, objectives, or pillars of performance.

Chapter Discussion Questions

List four different categories of outcomes discussed in this chapter 1. 
in hierarchical order of importance.
Using your own practice or experience during clinical rotations, 2. 
describe one example of how you could personally measure time-on 
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING204

activities, compliance with process measures, a surrogate measure of 
cost or quality, and an actual impact on patient or staff outcomes.
Select one project that you have been involved in or the plan for your 3. 
capstone project, and make a table to include at least one measure 
for each of the four categories of outcomes listed in Question 1. Map 
these outcomes for each sphere of infl uence, as done in Exhibit 8.8.
For the project discussed in Question 3, describe how the outcomes 4. 
align to organizational goals or objectives.
Describe the pros and cons of recording activities and tracking 5. 
outcomes.

Clinical nurse specialists (CNSs) work on an advanced level of 
practice in three spheres of influence: (1) patient/clients, (2) 

nurses and nursing practice, and (3) systems and organizations 
(National Association of Clinical Nurse Specialists [NACNS], 2004). 
As a result, CNSs contribute to promoting positive outcomes in a 
number of ways. Understanding the effect of CNS care on outcomes 
is important in today’s health care system. Furthermore, the shift in 
the health care delivery system over the past several years to focus 
on outcomes management requires that CNSs be able to articulate 
and demonstrate their contributions to outcomes, both clinical and 
economic. The health reform legislation signed by President Obama 
in 2010 and the American Recovery and Reinvestment Act of 2009 
require changes in health care organizations related to financing 
and the delivery of health care. Additionally, the emerging pay-
for-performance paradigm is supported by payee (hospitals and 
individuals) in compliance with numerous process indicators, but 
is rapidly shifting toward the inclusion of potent outcome indi-
cators to document health care quality (National Quality Forum, 
2012). Many programs have resulted because of these events, such 
as accountable-care organizations, which rely heavily on inter-
ventions solely within the nursing scope of practice. In addition, 
increases in the numbers of people with insurance coverage will 
increase demands on the primary care system (Committee on 
the Robert Wood Johnson Foundation Initiative on the Future of 
Nursing at the Institute of Medicine, 2010). Much of the work of the 
CNS is focused around achieving quality outcomes while balancing 
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8. ASSESSING OUTCOMES IN CNS PRACTICE 205

c ost-containment issues. In a cost-containment environment, com-
municating information about outcomes of CNS practice is para-
mount to the survival of the CNS as an advanced practice nurse 
(APN) (Davidson, 2011; Scott, 1999; Wojner, 2001). The purpose of 
this chapter is to describe a variety of strategies to select, measure, 
analyze, and promote outcomes using a hierarchical model familiar 
to operational leaders. Examples will be provided, including a case 
example and crosswalk, to visualize how outcome measures align 
to the CNS spheres of influence.

FRAMEWORK FOR MEASURING CNS OUTOMES

In 1998, the NACNS published the Statement on Clinical Nurse 
Specialist Practice and Education (NACNS, 2004). Core competencies 
were revised and published by the NACNS in 2010 (National CNS 
Competency Task Force, 2010). Within these documents are descrip-
tions of core CNS competencies and outcomes of practice. The com-
petencies and outcomes are articulated in the spheres of influence 
that clearly differentiate the practice and outcomes of the CNS from 
other APNs. Although impact on the spheres of influence is impor-
tant, it is critical to articulate the value of the CNS to nonclinicians in 
an understandable manner. Table 8.1 outlines categories of outcomes 
of CNS practice and roles across three spheres of influence, which 
are reflective of the CNS core competencies. Table 8.2 expands the 
outline of assessment of CNS practice to include the focus of prac-
tice, performance of subroles, and economic impact, in addition to 
the three spheres of influence. Using these categories can be help-
ful in identifying the impact of the CNS role and specific outcomes. 
Communicating outcomes of CNS work to the entire organization 
is an essential component to making a business case for retaining 
the CNS role during austere economic times (Amber, Carreon, Agan, 
Johnson, & Cahill, 2012; Davidson, 2010, 2011).

A number of studies have demonstrated the impact of CNS care 
on outcomes and have highlighted the importance of measuring the 
outcomes of CNS-led initiatives, program development, and patient 
care interventions (Cunningham, 2004; Dickerson, Wu, & Kennedy, 
2006; Duffy, 2002; Forster et al., 2005; Fulton, 2006; Fulton & Baldwin, 
2004; Hamilton & Hawley, 2006; Larsen, Neverett, & Larsen, 2001; 
Ley, 2001; McCabe, 2005; Prevost, 2002; Willoughby & Burroughs, 
2001).
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Table 8.1 Categories of Outcomes of CNS Practice and Roles Across Three Spheres of Infl uence

Categories of Outcomes in Patient/Client Sphere Categories of Outcomes in Nursing Personnel 
Sphere

Categories of Outcomes in Organization/
Network Sphere

Programs of care are designed for specifi c populations 
(e.g., oncology, specifi c ethnic groups)

Knowledge and skill development needs of nursing 
personnel are profi led

Clinical problems are articulated within the context of 
the particular organization or network

Phenomena of concern with etiologies requiring 
nursing interventions are identifi ed

State-of-the-art knowledge and skills are 
refl ected in registered nurse practice

Patient care processes refl ect continuous 
improvements that benefi t the system

Nursing therapeutics target specifi c etiologies The research base for innovations is articulated, 
understandable, and accessible

Policies are evidence-based and enhance the practice 
of nurse providers and multidisciplinary teams

Nursing therapeutics, in combination with 
medical therapeutics, where appropriate, 
result in achievement of goals for prevention, 
alleviations, or reduction of symptoms, 
functional problems or risk behaviors

Nurses articulate nursing’s unique contributions 
to patient care and expected nurse-sensitive 
outcomes

Innovative models of practice are developed, 
piloted, evaluated, and incorporated as 
appropriate across the continuum of care

Health care plans are appropriate for meeting client 
needs within available resources

Nurses solve patient care problems at the care 
delivery level

Innovations in practice contribute to the achievement 
of quality, cost-effective outcomes for populations 
of patients

Real and potential unintended consequences are 
errors are prevented

Desired patient outcomes are achieved through 
the synergistic effect of collaborative practice 
between nursing and other providers

Stakeholders (nurses, other health care professionals, 
and management) share a common vision of 
practice outcomes

Nurse-sensitive outcomes are explicated Nursing career enhancement programs are ongoing, 
accessible, innovative, and effective

Decision makers within the institution are informed 
regarding practice problems, factors contributing 
to the problems, and the signifi cance of those 
problems with respect to outcomes and costs
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Effective interventions are incorporated into 
guidelines for practice

Nursing personnel experience enhanced self-effi cacy 
in patient care

Nursing care initiatives and programs are aligned with 
the organization’s strategic imperatives, mission, 
and vision

Interventions that do not meet evaluation standards 
are discontinued

Nursing personnel experience job satisfaction

Collaboration with patient/client as well as physicians 
and other health care professionals occurs as 
appropriate

Competent nursing personnel are retained

Innovative educational programs for patients, 
families, and groups are developed, implemented, 
and evaluated

Nursing personnel are engaged in learning

Transitions across the continuum of care are smooth Educational programs for nursing personnel 
focused on advancing the practice of nursing are 
developed, implemented, and evaluated

Reports of new clinical phenomena and/or 
interventions are published

The overall cost of care is reduced through 
judicious purchase and use of resources that 
enhance quality of patient care outcomes

Note: Outcomes directly associated with CNS practice are bolded; other outcomes are refl ective of sub-roles CNSs may use to indirectly infl uence practice outcomes.
Source: Adapted from NACNS (2004).
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Table 8.2 Summary of Assessments of CNSs Practice

Focus of Practice Examples of Types of Assessments/Data Examples of Sources of Evidence

Performance of 
subroles

Implementation of job expectation as advanced practice clinician, 
educator, consultant, and utilizer of research

Time-on activities logs/journals and summaries
Peer review and evaluations of staff nurses, and other health-care 

professional
Portfolio of products of practice

Client sphere Morbidity, mortality data
Symptom experience
Functional status
Mental status
Stress level
Client satisfaction with care
Burden of care
Effective self-care behaviors/reduced risk behaviors
Avoidance of complications
Quality of life

Hospital databases
Instruments that specifi cally measure changes in patient problems and 

achievement of goals/outcomes of care from both nurse and client 
perspectives

Surrogate indices:
 Morbidity, mortality, rehospitalization, discharge destination
 Clinical data such as laboratory and x-ray reports
Chart audits, risk management information

Nursing Personnel 
Sphere

Recruitment and retention successes
Improved job satisfaction
Improvements in nursing personnel competency
Decreased cost of products and other resources used in patient 

care

Information from human resource department
Attendance at staff development meetings, chart audits
Financial data

Systems sphere Length of stay, recividism, use of post discharge health services
Achievement of benchmarks
Patient satisfaction
Workforce redesign/patient care

Systems databases including data from hospital, postdischarge services, 
physician offi ces

Benchmark data from internal data and comparison data provided by 
state and national sources

Satisfaction surveys
Nursing report cards

Economic impact Revenue analysis
Cost-benefi t analysis
Cost-effectiveness analysis

Fiscal databases refl ecting cost savings, cost avoidance, and revenue 
generation. Relevant clinical indicators from the three spheres
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8. ASSESSING OUTCOMES IN CNS PRACTICE 209

The following hierarchical model (Figure 8.1) is proposed (by these 
authors) for sorting outcomes by level of value to the organization and 
is derived from the system widely used to sort levels of evidence (Craig 
& Smyth, 2007; Melnyk, 2011; Schmidt & Brown, 2012). The levels are 
divided from weakest to strongest into (1) time-on activities, (2) process 
measures, (3) surrogate outcome measures, and (4) patient or staff out-
comes. The pyramid portrays the fact that the least-valued measure is 
more easily produced and often used, whereas the strongest measures 
of patient or staff outcomes are hardest to obtain and least frequently 
reported. In the sections to follow, we will describe examples of each 
of these forms of outcome measures.

Time-On Activities

Calendar

One easy strategy to track contributions without spending undue time 
is for every CNS to keep an electronic calendar populated with actual 
work done. At the end of the day, just before retiring, go back to the 
day’s calendar and populate the “white space” with projects, rounds, 

Direct
Outcome
Measures

Surrogate Outcome 
Measures

Process Measures

Time-On Activities

Figure 8.1 Outcome Hierarchy Pyramid

Kleinpell_PTR_Ch08_18-03-13_203_232.indd   209Kleinpell_PTR_Ch08_18-03-13_203_232.indd   209 3/27/2013   6:07:26 PM3/27/2013   6:07:26 PM



OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING210

just-in-time education, and so forth. Populate meeting time with major 
decisions or outcomes. This will take 5 minutes or less if performed 
while the memory of the day is fresh. The data can then be used at the 
end of the month to populate an end-of-month productivity report.

Productivity Report

Productivity reports describing CNS duties are a valuable tool to com-
municate CNS contributions to health care organization leadership. 
To increase visibility of the contributions CNSs make to the organiza-
tion, record summaries of monthly productivity on a template with 
subheadings for each of the organization’s pillars (Studer, 2008). Most 
organizations report a scorecard of metrics to the Board of Directors 
according to subheadings such as finance, quality, workforce develop-
ment, and so forth. Instead of hiding activities under the subcategories 
of the CNS role functions that are known and understood mainly by 
the CNS community, use the organizational pillars as subheadings, 
and have each CNS complete the tool at the end of each month. This 
also helps CNSs to see how they directly contribute to the goals of the 
organization. Wherever possible, use cost figures or cost surrogates to 
estimate impact on finance. A predicted obstacle will be to move the 
team from qualitative descriptions of their work to quantitative objec-
tive outcomes reporting. The root of the problem is that most CNSs are 
not comfortable using estimates of cost reduction or savings, or litera-
ture-based cost estimates versus actual values. Because actual savings 
are difficult to capture, surrogates are acceptable and also save time in 
hunting for obscure organizational data. This normal business strat-
egy will improve visibility and security. From our experience, mov-
ing from paragraph to concrete outcome descriptions took more than a 
year of practice (Davidson, 2011). In the case where a team is learning 
how to do this together, it is helpful to have the leader complete one 
of their own, leading by example. The leader’s productivity report is 
distributed to the staff with a timely reminder to complete the end of 
month report. This sets clear expectations for the level of detail. Then 
the entire team’s package can be attached to staff meeting minutes. In 
this manner, each member of the team can learn from peer examples. 
The leader of the team may call out especially positive examples and 
use the documents as a source of staff recognition. Exhibit 8.1 provides 
an example of how to structure a monthly productivity report. If each 
CNS submits one, the complete package can be forwarded up the chain 
of command each month for positive team exposure. The act of send-
ing positive messaging about employees up the chain of command on 
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8. ASSESSING OUTCOMES IN CNS PRACTICE 211

Exhibit 8.1 CNS Monthly Productivity Report

CNS Monthly Productivity Report

Name_____________________ _________________   Month __________ ,   2010

Operational 
Accountabilities
(put activities in this 
column that never 
go away, but you are 
making progress on)

Time-Limited 
Projects
(put activities in this 
column that should 
be time-limited and 
eventually end)

Quantifi able Data
($ revenue or calcu-
lated avoidance, near 
miss saves related 
to either time-
limited or operational 
accountabilities)

Financial 
Performance (Any 
activity which has 
direct revenue/
cost avoidance 
implications)

Workforce 
Development 
(Internal education/
development of 
practice tools)

Medical Staff 
Development 
(Education/
collaboration)

Quality 

Meeting Community 
Needs (community 
involvement, 
public speaking, 
publications)

a regular basis is called “managingup” and is promoted by Studer as a 
strong business tactic for organizational success (Studer, 2008).

Preformatted Productivity Spreadsheet

This second example is offered for collating monthly performance 
data. Preformatted electronic spreadsheets provide a quick way to 
organize CNS activities. The following process was used by a team 
of CNSs to organize a simple method of tabulating time-on activities. 
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OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING212

During a retreat, the group brainstormed the categories of activities for 
which each spent time. The total list was then numbered so each activ-
ity received a unique identifier. Then, of the total list, individualized 
lists were made to reflect activities pertinent to each person’s scope of 
practice. The spreadsheets were then autopopulated with time spent 
on required meetings. At the end of the month, the CNS populated 
his or her own spreadsheet, which was then forwarded up the chain 
of command. The process was designed with the goal of spending less 
than 15 minutes per month tabulating time-on activities. The spread-
sheet also provides the ability to capture time within the CNS spheres 
or within the organization pillars, which allows the data to be tailored 
to the target audience (Exhibit 8.2).

Peer Review and CNS Visibility

Another strategy to increase CNS visibility and staff understanding 
of outcomes generated from activities within the CNS role is the peer 
evaluation process. One method to obtain peer review is to ensure first 
that the CNS job description is built according to the published role ele-
ments (National CNS Competency Task Force, 2010). The role-specific 
elements are then abstracted into a peer evaluation along with the stan-
dard organizational behaviors required by each employee. The super-
visor may send out the peer evaluation electronically to physicians, 
operational leaders, and staff who work with the CNS on committees, 
projects, or in their area of practice (Exhibit 8.3). This accomplishes sev-
eral goals. The recipient can see what the CNS is accountable for, as 
well as soliciting the input needed for evaluation. When sending out 
the peer evaluation, a leading message with at least two accomplish-
ments can also be sent to manage up the CNS to others (Studer, 2008) 
and improve visibility of CNS outcomes (Exhibit 8.3). The peer evalu-
ation can easily be sent as an electronic survey with the introductory 
email to automatically summarize the data according to subheading to 
cut and paste into the evaluation.

Process Measures

Rounding With a Purpose

It is known that educational offerings do little by themselves to change 
behavior (Bloom & Bloom, 2005) and, therefore, academic detail-
ing in the form of bedside rounds is imperative to solidify practice 
change. Table 8.3 summarizes the effectiveness of different methods of 
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8. ASSESSING OUTCOMES IN CNS PRACTICE 213

Exhibit 8.2 CNS-Specifi c Productivity Spreadsheet

Item/Activity Time (hrs) Units/Items Pillar Sphere Role Scope

Committee—CNS 120 1 Facility-wide

Committee quality 90 1 Facility-wide

Committee nurse practice 
council

120 1 Facility-wide

Committee—Restraint 90 1 Facility-wide

Committee—Restraint 120 1 System-wide

Committee—Patient safety 60 1 System-wide

Committee—Delirium 1 Facility-wide

Committee—Delirium 1 System-wide

Security subcommittee 60 1 Facility-wide

Committee—AWS 1 Facility-wide

Committee—AWS 1 System-wide

Care management redesign System-wide

Patient satisfaction rounding—
Assigned unit

Unit specifi c

Rounding—Restraints Facility-wide

Rounding—Alcohol withdrawal Facility-wide

Rounding—Falls reduction Facility-wide

Rounding—Core measures Facility-wide

Evidence-based practice review System-wide

Conduct mortality and 
morbidities

Facility-wide

Nasal bridle Facility-wide

Equipment demonstration Facility-wide

Student precepting Facility-wide

Occurrence report review Facility-wide

Auditing Facility-wide

Community service Community

Educating staff, managers System-wide

Rounding—Pain Facility-wide

Committee—System-wide System-wide

Computer screen development System-wide

Note: This is a CNS-specifi c productivity report culled from a larger list of possible CNS activities. Standard 
meeting time is formatted to automatically populate. If viewed electronically, a drop-down list of pillars 
would appear for selection, as well as the drop-down list of spheres of infl uence. A drop-down list of CNS role 
requirements also appears. AWS = alcohol withdrawal syndrome; M&M = morbidity and mortality
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Exhibit 8.3 Example Script for Peer Evaluation Request

Nancy Nurse, CNS, is due for her yearly evaluation. We are hoping 
you will email feedback before June 7. Of note, Nancy has chaired 
the pressure ulcer committee over the last year with a resultant 30% 
reduction in hospital-acquired pressure ulcers. This reduction is 
estimated to have saved the organization over $250,000.00 in fines 
and lost revenue. Nancy has also spearheaded a program to improve 
compliance with the IHI Bladder Bundle. The Bladder Bundle Team 
has achieved an overall improvement in protocol compliance from 
25% to 96%. There have been no hospital-acquired UTIs reported in 
the quarter following the launch of the pilot. We congratulate Nancy 
and the team on this success.

Nancy’s evaluation has these subheadings.

Please comment on any in the form of a return email:

Influencing Direct Care

Consultation

Systems Leadership

Collaboration

Coaching

Research

Ethical decision making

Problem solving and making improvements

Compliance and organizational alignment

Workplace integrity and accountability

Communicating with others

Working with others

Creating a favorable impression

Serving others

Dependability

Resource utilization

Note: Bold items are subheadings specifi c to CNS core competencies. Normal text subheadings are specifi c to 
required organizational behaviors and will change facility to facility.
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8. ASSESSING OUTCOMES IN CNS PRACTICE 215

education in changing practice (Bloom & Bloom, 2005). There are sev-
eral forms of rounds that CNSs make during the course of a day. They 
may round on vulnerable staff, new employees, staff floating outside 
their normal work environment, or staff working with patients who 
have unusual diagnoses or complex care. Another form of round is 
targeted rounds to followup on new projects, programs, or services. 
A third form might take the form of multidisciplinary rounds or dis-
charge planning rounds. Last, the CNS might be responsible for certain 
quality metrics, such as restraints, falls, pressure ulcers, or hospital-
acquired pneumonia and plans to round on patients with those issues 
to ensure that standards of care are being met and that the processes 
designed in meetings actually meet patients’ needs without undue 
burden on staff. In all of these situations, rounds should be performed 
with a purpose (Studer, 2008) and conducted using tools to gather data 
and input from staff. The data from these rounds may also be used for 
monthly productivity reports.

Rounding Tools

The CNS role was originally developed to foster evidence-based prac-
tice at the bedside, and this key function remains a critical aspect of 
the job. Although direct outcomes cannot always be measured, com-
pliance with evidence-based process measures, which have been 

Table 8.3 Expected Impact of Activity on Change in Practice

Method High 
(30%–35%)

Moderate Low 
(3%–5%)

None Total Number 
of Studies

Didactic (classroom) 0% 15% 35% 50% 20

Information only (e.g., mailings) 0% 15% 23% 61% 13

Clinical practice guidelines 0% 60% 40% 0% 5

Opinion leaders 0% 33% 44% 22% 9

Interactive education 38% 46% 15% 0% 13

Audits with feedback 26% 47% 17% 9% 23

Reminders/prompts 35% 45% 20% 0% 26

Academic detailing (1 to 1) 40% 53% 7% 0% 15
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demonstrated to improve outcomes, can be captured prospectively 
enabling an opportunity for just-in-time education and practice 
improvement. CNS-led rounds provide an opportunity to showcase 
expert assessment and diagnostic skills, while encouraging applica-
tion of evidence-based nursing interventions in real time.

Johnson et al. (2011) captured the types of evidence-based recom-
mendations made during CNS-led rounds. The rounds were targeted 
at preventing ventilator-associated pneumonia (VAP), venous throm-
boembolism, and hospital-acquired infections, as well as use of pro-
gressive mobility and improved glycemic management. The number 
and types of recommendations and the frequency with which the 
recommendations were carried out could be captured. Johnson et al. 
found that CNS recommendations were carried out 63% of the time, 
and over the course of 1 year, CNS-led rounds lead to 345 evidence-
based interventions. Exhibits 8.4 and 8.5 are examples of tools tailored 
for data collection from different types of rounds.

Another application of CNS process measurement targets key out-
come indicators that change over time. For example, catheter-associ-
ated urinary tract infections (CAUTIs) occur infrequently and it may 
take many months to a year to see if an intervention has been effec-
tive. However, the Centers for Disease Control and Prevention has 
clear guidelines for the prevention of CAUTIs (Gould et al., 2009), and 
because CAUTIs are tied to pay-for-performance, this untoward out-
come is ripe for CNS management. Figure 8.2 is an example of process 
data collected for the reduction of CAUTIs. Bar graphs are especially 
useful in displaying before and after data for a set of required process 
elements.

Example of Process Measurement and Rounding Impact

The emergence of disease-specific management certification by The 
Joint Commission (TJC), tied to Centers for Medicare & Medicaid 
(CMS) pay-for-performance core measures and evidence-based guide-
lines, provides yet another opportunity for CNS project leadership. 
Among these TJC services, attainment of primary or comprehensive 
stroke center certification has become an expectation of many health 
care systems, and the majority of U.S. hospitals have achieved this rec-
ognition. However, although stroke centers were originally developed 
to increase the number of patients that could be treated with intrave-
nous tissue plasminogen activator (tPA; Alteplase), U.S. treatment rates 
remain significantly lower than other countries around the world.
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FOLLOW-UP ITEMS FROM ICU MULTIPROFESSIONAL ROUNDS

Order for occupational therapy/physical therapy for evaluation  ■

and treatment
Order for speech therapy/swallow evaluation and treatment ■

Order for intermittent pneumatic compression device ■

Order for venous thromboembolism medication ■

Complete medication reconciliation form ■

Complete vaccination/methicillin-resistant  ■ Staphylococcus aureus 
screening
Discuss feeding tube placement/nutrition needs ■

Discuss weaning from mechanical ventilation or tracheostomy ■

Arrange patient/family conference ■

Implement the ventilator associated pneumonia ( ■ VAP) bundle 
elements

Every 4 hour oral care/subglotal suctioning ●

If VAP endotracheal tube present, connect to low continuous  ●

suction
Venous thromboembolism prophylaxis ●

Head of bed up 30 degrees ●

Daily sedation wake-up/assessment of readiness for weaning  ●

and extubation

Implement appropriate pressure ulcer precautions ■

Placed pressure ulcer order set in chart ●

Order special bed/surface _____________ ●

Review need for central line/Foley catheter ■

Consider discontinuation of central line/Foley catheter ■

Spiritual care/social work consult ■

Consider palliative/pain service consultation ■

Recommend medication changes (i.e., PO vs. IV) _____________ ■

Consider transfer out of intensive care unit ■

Other __________________________________ ■

Other __________________________________ ■

Exhibit 8.4 Outcome Measure: Data Collection 

Tool for Outcomes From Rounds

Kleinpell_PTR_Ch08_18-03-13_203_232.indd   217Kleinpell_PTR_Ch08_18-03-13_203_232.indd   217 3/27/2013   6:07:26 PM3/27/2013   6:07:26 PM



Exhibit 8.5 Process Measure: Rounding Tool

ICU Multiprofessional Rounds ______________________________    Date: ____________     Coordinator ________________

Room # PT/OT/ST Family 
conference

Transfer VAP/Oral 
care/HOB/ 
Sed.Hol./GI
proph./Vent
wean?

VTE 
Proph

Medications:PO 
vs IV Duplicate 
therapy, 
antibiotics vs 
cultures, home 
medications?

Infection 
control

Diet Skin Lines Foley Glyc 
mgt

Other

Abbrevaitions: PT, physical therapy; OT, occupational therapy; ST, speech therapy; VAP, ventilator-associated pneumonia; HOB, head of bed; Sed. Hol., sedation holiday; GI 
proph, gastrointestinal prophylaxis; Vent, ventilator; VTE proph, venous thromboembolism prophylaxis; Glyc mgt, glycemic management.
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8. ASSESSING OUTCOMES IN CNS PRACTICE 219

Figure 8.2 Process Measure: Compliance With CAUTI Bundle

CV ICU UTI Bundle Compliance
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Alexandrov and colleagues (2009) developed the first postgradu-
ate academic APN (CNS and nurse practitioner) acute neurovascular 
fellowship program to prepare expert evidence-based APNs capable 
of driving improvement in intravenous tPA treatment rates for acute 
ischemic stroke. These investigators analyzed their first cohort of grad-
uates for change in tPA treatment rates, documenting an absolute 7% 
increase in tPA treatment by the end of fellowship year 1, and an abso-
lute 8.3% increase (95% CI = 6.4–10.2; P < .001) in tPA treatment by the 
end of year 3. Most importantly, rates for symptomatic intracerebral 
hemorrhage for patients identified and treated by these expert APNs 
were well beneath the U.S. Food and Drug Administration approved 
rate of 6.4%, at only 4.4% (Alexandrov et al., 2011). Despite only two 
(11%) CNSs in the cohort having prescriptive authority, there was no 
difference by type of APN in tPA treatment rate change, with CNS fel-
lows primarily capable of driving the improvement in treatment rate 
through expert knowledge, skills, and an ability to positively influence 
physician stroke team members. Because treatment with intravenous 
tPA is associated with a 30% improvement in neurologic disability and 
functional status by 3 months, capturing an increase in tPA treatment 
rates is a potent example of the use of a process measure to capture the 
significant contribution of CNSs.

Surrogate Outcomes

Surrogate Outcome Measures

Cost avoidance and reduction in adverse outcomes can be difficult to 
capture. Surrogate values are a valuable tool in these circumstances 
and have been used in medical and allied health literature (Dasta 
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et al., 2010; Fraser, Riker, Prato, & Wilkins, 2001; Stahl et al., 2009). Costs 
of a specific test or treatment can be obtained through administrative 
accounting data providing an actual cost per case figure that is a bet-
ter indicator than billing data. When a test or treatment is eliminated 
from care, the cost of the item plus the cost of staff time spent doing 
the test or treatment is calculated. Estimates of staff time are described 
below.

When using a surrogate figure that was published in the literature 
for an episode of care (e.g., pressure ulcer or VAP), currency of the pub-
lished figure is evaluated and then adjusted for inflation. If the figure 
was published in 2010, the inflation factor can be obtained from the 
department of finance and added to the published cost to bring the 
cost up to date. The inflation rate methodology is specific to the orga-
nization due to geographic variation in inflation.

Calculating Cost in Staff Time

One of the most desirable outcomes to measure is reduction in wasted 
time spent on unnecessary activities. For example, streamlined medi-
cation passes, decreasing the number of prompts in computerized doc-
umentation, or reduced time spent in hunting and gathering supplies 
could constitute cost savings. If a project has resulted in decreasing 
wasted process steps in the delivery of care, the hours of saved time 
can easily be converted into a surrogate figure for dollars saved. To 
do this, have your supervisor inform the department of finance that 
you are working on a project that requires this analysis. The data you 
will be requesting for the calculation is often considered sensitive and 
will not be granted unless there is verification that you are using it for 
a business need. If the change in practice will affect only one depart-
ment, ask for the average nursing salary for that department. If the 
change will eventually affect all departments, ask for the organiza-
tional average salary. Average salary may differ widely based upon 
seniority. Also ask for the overhead rate that constitutes the percent 
over wage that is spent by the organization on provision of benefits. 
Then, measure the amount of time the wasted process step takes in 
minutes by conducting a time and motion study. Perform several 
observations and average the result. Create a spreadsheet using the 
following variables:

Minutes of time saved by eliminating this activity. ■

Average staff hourly wage. ■

Overhead rate = (express percent in decimal: e.g., 30% = 0.3). ■
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Number of times this activity is done in a day. ■

Number of patients receiving this activity in a day. ■

Number of times a day the patients receive this activity. ■

Number of days the activity is expected to occur in a year. ■

Embed formulas within the spreadsheet as shown in Exhibit 8.6 to 
calculate cost savings. In the example used in Exhibit 8.6, the deleted 
activity that took 15 minutes to perform and was routinely performed 
twice a day on 15 patients every day of the year by a nurse whose 
salary was $55.00/hour with an organizational overhead rate of 30% 
resulted in an estimated annual cost savings of $195,731.25.

Because salary figures are often sensitive, obtain approval prior to 
distributing the formula to those outside of the organizational leader-
ship team. For every nonvalue-added activity that is deleted from a 

Exhibit 8.6 Outcome Measure: Yearly Cost Savings

A C E

Variable Formula Embedded in Column C

4 Average staff hourly wage in 
dollars

$55.00

5 Overhead rate (express percent in 
decimal: e.g., 30% = .3)

0.3

6 Total labor/hour $71.50 (C4*C5)+C4

8

Minutes saved per activity 
expressed as portion of hour 
(15 minutes = .25) 25%

9 Dollars saved/activity $17.88 C6*C8

11 # Patients receiving activity/day 15

12
# Times/day patients receive 

activity 2

13 Total activity times 30 C11*C12

15 Dollars saved per day $536.25 C13*C9

17
# Days the activity is expected to 

occur/year 365

19 Annual savings $195,731.25 C17*C15

20 Formula ((C4*C5)+C4)*C8*(C11*C12)*C17
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nurse’s workload, the CNS can promote managing the newly found 
free time, which is formally referred to as capacity in a way that is 
desirable to operational leaders. For example, if patients have not been 
satisfied with discharge education, the report on the project to save 
time in hunting and gathering could conclude with, “This xx minutes 
of care/day (xx/yr) saved in hunting and gathering could easily correct 
the problem we currently have with patient education if we manage 
the transition correctly.”

EXAMPLE OF SURROGATE DATA USE

The following project is explored as an example of the use of surro-
gates to capture avoidance of cost and adverse outcomes. Gutierrez 
and Cahill (2011) introduced a nasal gastric tube securement device 
in their organization and measured reduction in restraints, nursing 
time, and radiation exposure. Restraint days were measured, pre- and 
post implementation, and were reduced from 6.21 to 4.32 days, result-
ing in 53 restraint days avoided (P < .001). Cost savings from this are 
calculated to be $12,800, assuming 3 RN hours, 1 charge nurse hour, 1 
manager hour, and .5 CNS hours per restraint day.

([$41 × 3] + [$43 × 1] + [$47 × 1] + [$55 × 0.5]) × 53 = 12,746.50

Prior to the new securement device, these patients with nasal gas-
tric tubes had an average of 5.75 abdominal radiographs done, which 
was reduced to 1.29 after introducing the new product. This resulted 
in a cost savings of $33,000 as well as a 28,080 millirad reduction in 
radiation. Because this project was performed over a 3-month period 
in one hospital, and there was no reason to assume there would be sea-
sonal variation to the number of patients requiring a nasal securement 
device, the figures could be multiplied by four to obtain and report 
the estimated yearly savings. The values used in this example were 
very conservative because the calculation did not account for overhead 
costs, which is approximately 30% higher than the salary figure.

CALCULATING COST OF NURSING TIME IN EDUCATION

The time nurses spend in educational programs is costly to the orga-
nization. When planning a change in practice, education is often 
planned as a first step in the change, but the cost of education time 
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is often seen as a burden within any project. As a general principle, 
the value you anticipate to bring to the change needs to outweigh 
the burden of the cost of the education. For this reason, limit the 
didactic education to only what is necessary. Calculate time spent 
in the classroom using the average wage of the nurse, overhead 
cost, number of minutes, number of nurses who will be educated, 
and cost of instructor. Remember to add in replacement figures if 
the nurse will need to be replaced on the job (back-filled) to attend 
the class. If the back-fill is anticipated to accrue overtime, account 
for the overtime by using a replacement factor of 1.5 × the hourly 
wage.

Because classroom education is so expensive, an alternative that 
can decrease project burden is to teach 1:1 or in small groups at the 
bedside while conducting rounds. With careful scheduling and a 
train-the-trainer approach, many projects can be taught in this manner 
without adding educational costs while also enhancing valuable CNS 
exposure to nursing staff at the bedside.

OUTCOMES

In some instances, direct outcomes of CNS interventions can be mea-
sured. This is the highest level of CNS outcome data, but it is also the 
most difficult to obtain. One nurse-sensitive indicator where data may 
be readily available is patient perception of pain control. Figure 8.3 is 
an example of outcome level data from a CNS intervention for pain 
(Cahill, Worthington, & Sisk, 2010).

Another strategy for demonstrating CNS contributions is mea-
surement of outcomes produced by CNS-lead groups. The CNS is 
often involved in hospital-wide initiatives targeted at nurse-sensitive 
indicators, such as falls. Figure 8.4 illustrates the trend of fall rates 
in a hospital with a CNS-lead falls committee. Whenever available, a 
graph of this nature should be included with text report of achieved 
outcomes.

Linking process measures to outcomes tracked and reported up 
the chain of command by the Department of Quality is another strat-
egy to link outcomes with CNS performance. For instance, in the pro-
cess example described earlier, the CNS conducted rounds focused on 
compliance with the CAUTI bundle, providing feedback to staff when 
errors of omission occurred. The Department of Quality reports UTIs 
to the Infection Control Committee. Submitting the bundle compliance 
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Figure 8.4 Outcome Measure: Fall Reduction
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data highlighting improvement in compliance to the Department of 
Quality for inclusion in the report of UTIs to the Infection Control 
Committee leverages use of existing resources with CNS visibility at a 
high level within the organization.

Figure 8.3 Outcome Measure: Pain

Note: Sixty-seven percent of participants reported reduction in level of pain after healing touch treatment.
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PULLING IT ALL TOGETHER

End of Year Report

End of the year reports can be used proactively by the CNS to collate 
process, surrogate, and outcome data. Usually time-on data are not 
included in this level of report. Exhibit 8.7 demonstrates an example of 
how to organize report data. Time the construction of an end of year 
summary so that it can be aggregated to reflect the work of the entire 
team and be available at the end of each fiscal year. This also becomes a 
good time to review committee charters and CNS participation within 
key committees and projects. In Exhibit 8.7, the organization’s pillars 
are in bold. Change these if your organization’s pillars are different. 
Typical CNS activities are listed under each subheading. At the end of 
the year, each CNS in the system would submit his/her personal con-
tributions that could be collated and summarized in aggregate. The 
chief nursing officer could then complete the report with activities not 
performed by CNSs. The original version provides an overall picture 
of how the CNSs contribute to organizational goals. The end product 
will be balanced with contributions by others, but it can be predicted 
that the bulk of the activity to move the profession forward and enact 
change to improve important nurse-sensitive outcomes have been 
affected by the work of a CNS. This template is easily modifiable into 
an electronic survey that would automatically summarize the data.

PROJECT CASE EXAMPLE AND CROSSWALK

The following project is explored because it was constructed to mea-
sure and report a variety of outcomes of a CNS-driven change in 
practice. Nolan, Burkard, Clark, Davidson, and Agan (2010) devel-
oped a new system for conducting mortality and morbidity (M&M) 
reviews for nurses in an attempt to reduce VAP. Nurses who were 
directly involved in providing care to each patient with a case of VAP 
were invited to the review and paid to attend. The primary outcome 
measure for the project was VAP. However, during the project several 
other key measures of success were evaluated and reported, such as 
percent compliance with elements (process measures) of the Institute 
for Healthcare Improvement VAP bundle. This investigator also used 
an unbiased observer to measure nurse accountability by record-
ing how many times the staff used “I” versus “You” statements to 
reflect accountability for the omissions in care. Satisfaction with the 
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DEPARTMENT OF NURSING END OF YEAR REPORT

Finance: (Put any quantifiable data here including but not limited 
to reduction in cost of care estimates, cost abatement, avoided fines, 
avoided reimbursement denials; cite sources for literature-based sur-
rogates at bottom of page):

Quality: Committee reports (List all committees where CNSs serve 
as chair, co-chair, liaison, or have significant impact)

Nurse practice council ■

Council of scientifi c inquiry ■

Patient satisfaction ■

Pain ■

Restraint ■

Pressure ulcer ■

Falls ■

Nursing satisfaction ■

Pharmacy and therapeutics ■

Institutional review board ■

Care line committees ■

Performance improvement/evidence-based practice change projects
Research (List titles, investigators):

Professional projects (Include team leaders’ names):

Workforce Development: (List all activities surrounding educating 
or supporting staff: number of rounds conducted, number of staff 
affected, courses taught, educational programs developed, relate to 
outcomes whenever possible):

Medical Staff Development: (List interdisciplinary projects CNSs 
conduct in collaboration with physicians in this section. List pro-
grams that CNSs develop for medical education):

Community Benefit

Lectures to the community (title, speaker) ●

Community projects ●

Professional presentations (title, speaker, venue) ●

Publications (citation) ●

Exhibit 8.7 End of Year Report Template
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program was measured qualitatively with open-ended comments 
as well as quantitatively using Likert scale scoring, and included 
measures of CNS effect within the nursing personnel sphere. Cost 
of M&Ms was also measured to reflect an organizational outcome. 
Lastly, a surrogate measure for the cost of an episode of VAP was 
used and multiplied by the number of VAP cases that would have 
resulted without the M&M intervention. VAP rates were compared 
in a pretest/posttest fashion using similar months to account for sea-
sonal variation. Results from the project included overwhelmingly 
positive nursing satisfaction, improved accountability (x2 = 24.041, P 
< .001), protocol compliance improvement from 90.1% to 95.2%, and 
improved VAP rates. The final cost analysis yielded $100,000 preven-
tion in costs associated with VAP per year, even when accounting for 
the cost of paying nurses to attend M&M reviews. Exhibit 8.8 dem-
onstrates a crosswalk between the outcomes measured in this project 
and the hierarchical model presented in this chapter plus the spheres 
of influence.

CONCLUSIONS

CNS outcomes can be measured in a variety of ways. CNS outcome 
visibility is enhanced when tools and terms understood by operational 
leaders are used. Time-on activities can be captured from well-kept 
calendars, committee minutes, and project summaries to be converted 
into productivity reports and end of year reports. Peer evaluations, 
when constructed and distributed to include examples of CNS out-
comes promote visibility of the individual CNS. All projects can be 
designed to measure success. Rounds may be performed with inten-
tion to measure and improve protocol adherence following changes 
in practice. Surrogate measures and financial data can be used to cre-
ate formulas to estimate outcomes affected by streamlining efficien-
cies or preventing episodes of illness. Finally, direct measurement of 
improvement in clinical outcomes can be reported. As highlighted in 
the NACNS’s vision for the future of the CNS, outcome evaluation and 
measurement is a recommended area of core content specific to CNS 
practice (Goudreau et al., 2007). Assessing the outcomes of the CNS 
role to achieve important patient, provider, and health system goals 
can help to maximize the potential and long-term sustainability of the 
CNS role (Bryant-Lukosius et al., 2010). Continuing the focus on dem-
onstrating the outcomes of CNS practice will help to ensure recogni-
tion of the value and impact of the role.
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Exhibit 8.8 Crosswalk of Project Outcomes to Outcome Hierarchy Pyramid 

and Spheres of Infl uence

Nursing Morbidity and Mortality Project

Outcome 
Measure

Patient/
Client

Nursing 
Personnel

Organizational/ 
Network

Time-On Process Surrogate 
Outcome

Outcome

VAP bundle 
protocol 
adherence

X X

Evidence of 
nursing 
account-
ability in 
the form of 
“I” versus 
“You” 
statements

X X

Qualititative 
measures 
of staff 
satisfaction

X X

Quantitative 
measures 
of staff 
satisfaction

X X

VAP X X

Cost savings 
to the 
organization

X X

Answers to Chapter Discussion Questions

Time-on activities (least important), process measures, surrogate 1. 
measures, outcome measures (most important).
Each individual will have a different answer to this question. 2. 
Time-on activities may include tracking time spent on activities 
through the use of a calendar or spreadsheet. Process measures nor-
mally include compliance with new changes in practice. Surrogate 
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measures use published costs of care and estimations of events 
prevented through improved practices to calculate cost reduction. 
Actual outcome measures may include those focused on patients 
(e.g., length of stay, mortality, adverse events, readmissions) or staff 
(e.g., retention, satisfaction, comprehension, change in practice fol-
lowing education).
Each individual will create a unique 3. table. If the learner has not yet 
done a project or planned a capstone, he/she should create a fi c-
titious example based upon the last time he/she was expected to 
change practice as a nurse in response to a performance improve-
ment project in the area of practice.
Answers will be individualized based upon the organization. 4. 
Organizational objectives and goals normally center around pub-
licly reported metrics and regulatory or accreditation standards, 
expanded services, and centers of excellence. The general themes of 
objectives are often clustered under pillars of performance such as 
fi nance, quality, workforce development, medical staff engagement, 
community involvement.
Cons include time spent to record and track activities, time, and effort 5. 
to develop tracking tools. Literature-based surrogates are not avail-
able for all measures of interest. Extracting actual outcomes from 
organizational databases can be cumbersome, time consuming, or 
restricted. Pros include visibility, promotion/positive imaging of 
the CNS role, employment security, and justifi cation of additional 
CNS positions. Tracking outcomes from change may also decrease 
resistance to change and help to solidify change when positive out-
comes are shared with those affected by the change.
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Chapter 9: Outcomes 
Measurement in Nurse-

Midwifery Practice

SUZAN ULRICH, RHONDA ARTHUR, AND JULIE MARFELL

Chapter Objectives

Present an overview of the historical implementation and impor-1. 
tance of outcome measurement in nurse-midwifery practice and 
discuss the role that outcome measurement has in improving mod-
ern health care delivery in the arena of maternal and child health.
Summarize published examples of nurse-midwifery outcome 2. 
studies.
Outline the use of the American College of Nurse-Midwives 3. 
Benchmarking Project for use in outcome measurement and quality 
improvement.
Present  the  Uniform Data  Set  as  a  tool  for  collection  of  outcome  4. 
measures  and research.

Chapter Discussion Questions

Briefl y describe three reasons why outcome measurement is an 1. 
essential practice in nurse-midwifery practice.
List the four areas that the American College of Nurse-Midwives 2. 
(ACNM) Benchmarking project used to evaluate quality nurse-
 midwifery care.
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Describe how the ACNM Benchmarking Project could be used for 3. 
nurse-midwifery quality improvement.
What is the Optimality Index?4. 
Name and defi ne at least three classifi cations of outcome measure-5. 
ments for nurse-midwifery practice. 

HISTORICAL PERSPECTIVE

Outcome evaluation of nurse-midwifery practice in the United States is 
as old as the profession. Mary Breckenridge brought nurse-midwifery 
to America in 1925 and created the Frontier Nursing Service (FNS). 
FNS was a demonstration project that provided health care to the rural 
poor in southeastern Kentucky. Mrs. Breckenridge took the advice of 
one of her consultants, Dr. McCormack, the Health Commissioner for 
the Commonwealth of Kentucky, who said she would be unable to 
determine the effects of the FNS without a complete assessment of the 
health status of the community. Her first step in establishing the FNS 
was to ride over 700 square miles to obtain health histories of all the 
area families so that the impact of the nurse-midwives on horseback 
could be measured (Breckinridge, 1981).

Meticulous records were kept at the FNS. The Metropolitan Life 
Insurance Corporation was asked to analyze the data of the first 1000 
births attended by the nurse-midwives at FNS. The results were incred-
ible. Dr. Louis Dublin reported

The study shows conclusively that the type of service rendered by the 

Frontier nurses safeguards the life of mother and babe. If such service 

were available to the women of the country generally, there would 

be a saving of 10,000 mothers’ lives a year in the United States. There 

would be 30,000 less stillbirths and 30,000 more children alive at the 

end of the first month of life. (Breckinridge, 1981)

Measuring nurse-midwifery outcomes started with the first 
nurse-midwifery service in the United States and has been an  integral 
 component of establishing nurse-midwifery as a profession in the 
United States.

 

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   234Kleinpell_PTR_Ch09_18-03-13_233-258.indd   234 3/27/2013   6:09:52 PM3/27/2013   6:09:52 PM



9. MEASUREMENT IN NURSE-MIDWIFERY PRACTICE 235

The success of the nurse-midwifery care provided in the home by 
Frontier nurses from 1925 to 1975 was reported in 1975 on the 50th 
anniversary of the FNS (Browne & Isaacs, 1976). The study of the first 
10,000 births at FNS by the Metropolitan Life Insurance Company 
found 11 maternal deaths, two of which were not obstetrics related. 
This was much lower than the national maternal mortality rate of 36.3 
per 10,000 live births for the midpoint years 1939 to 1941. There were 
fewer premature births, stillbirths, and neonatal deaths for FNS than 
the rest of the country.

Continuing throughout the history of nurse-midwifery in the United 
States, outcomes have been studied. Initially, they were scrutinized to 
determine the safety and feasibility of midwifery care. A classic study 
was conducted in Madera County, CA, in the early 1960s to determine if 
nurse-midwives could be utilized to assist physicians in providing mater-
nity care in a rural underserved area and to measure the outcomes of this 
new model of care (Montgomery, 1969). At the time, nurse-midwifery 
was not recognized or licensed in the state of California, so this project 
utilized nurse-midwives but labeled them Nurse Obstetric Assistants 
(NOAs). A before-and-after comparison was done that showed the NOAs 
could provide the needed care, and the birth outcomes improved dra-
matically. The number of women who received prenatal care in the first 
trimester doubled. The percentage of women receiving more than six 
prenatal visits increased almost 10%. Prematurity rates declined by 5% 
and the neonatal mortality rate went from 23.9 per 1,000 live births to 
10.3 per 1,000 live births. This project highlighted the successful utiliza-
tion of nurse-midwives, and a report of the project was presented to the 
California Medical Association (CMA) with the hope that they would 
endorse legislation to allow NOAs to practice in California. However, the 
CMA did not endorse NOAs, and nurse-midwives were not recognized 
in California until 1974 (ACNM, 2012).

It is interesting to note that a follow-up study of the Madera County 
project compared the birth outcomes before, during, and after the use 
of NOAs (Levy, Wilkinson, & Marine, 1971). In the 3 years following 
the termination of the NOAs, 9% more women received no prenatal 
care. Women who did receive prenatal care received fewer visits. The 
rate of premature infants rose significantly from 6.6% to 9.8%. Neonatal 
mortality almost tripled going from 10.3 per 1,000 live births when care 
was provided by the nurse-midwives to 32.1 per 1,000 live births after-
ward. The authors concluded that the use of nurse-midwives should 
be encouraged because the maternity outcomes improved during the 
interim period when they provided care.
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Later, studies demonstrated that midwifery outcomes were excel-
lent and there were added benefits of cost effectiveness and patient 
satisfaction. Reid and Morris (1979) evaluated the implementation of 
nurse-midwifery care for the underserved in Georgia in the 1970s and 
included analysis of cost effectiveness. There was a substantial increase 
in the number of women who received early prenatal care, and a reduc-
tion in the number of women giving birth with little or no prenatal 
care for the 3 years after the implementation of the midwifery services 
compared with the 2 years before. Birth outcomes showed improve-
ment in neonatal mortality, longer gestations, and higher birth weights. 
Infant mortality rates dropped significantly in the rural counties stud-
ied, while there were no differences in the comparison counties. The 
authors found the cost of prenatal care and hospital care decreased over 
the course of the project and they were cautiously optimistic, while rec-
ommending that future research should include prospective analysis 
of health expenditures for midwifery care. Anderson and Anderson 
(1999) found home births cost 68% less than hospital births.

Outcome measurement was also undertaken to determine 
whether birth centers, which were specifically designed for the prac-
tice of the hallmarks of midwifery, were a safe alternative to hospi-
tal birth. The landmark prospective study of birth outcomes for over 
11,000 women from 84 birth centers was published in the New England 
Journal of Medicine in 1989 (Rooks, Weatherby, Ernst, Stapleton, Rosen, 
& Rosenfield). The birth center clients were screened as low risk for 
maternity complications, hence an out of hospital setting was appro-
priate for their care. There were fewer premature births for women giv-
ing birth in the birth center than for all women who gave birth in the 
United States. The cesarean section rate was 4.4%, which contributed 
to lower costs for maternity care. The intrapartum transfer rate was 
15.8% with 2.3% being emergent transports. The infant outcomes for 
birth center mothers were comparable to those of women with low-risk 
pregnancies having hospital births. Patient satisfaction was high with 
98.8% of the women who gave birth at the birth centers saying they 
would recommend a birth center, and 94% would return to the birth 
center for their next birth. The percentage of satisfaction was slightly 
lower for the women who were transferred to the hospital during labor 
with 96.9% recommending it, and 83.3% willing to use it again. The 
authors concluded that “Few innovations in health services promise 
lower cost, greater availability, and higher degree of satisfaction with a 
comparable degree of safety” (p. 1810).

Recent attention has been paid to how the midwifery model of care 
actually improves pregnancy and birth outcomes, which lowers health 
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care costs for maternity services. The Cochrane Review found that 
maternity care lead by midwives was beneficial for women (Hatem, 
Sandall, Devane, Soltani, & Gates, 2009). Women randomized to mid-
wifery-led maternity units had fewer antepartum hospitalizations, 
fetal losses, instrumental deliveries, and episiotomies. They had more 
spontaneous vaginal births and early breastfeeding initiation. The 
women were cared for during labor by a midwife they knew, and they 
felt a sense of control. The authors concluded that for women without 
significant medical or obstetrical problems, “Midwifery-led care con-
fers benefits and shows no adverse outcomes” (p. 13).

CURRENT EXPANSION OF OUTCOME MEASUREMENT

Benchmarking

ACNM is the professional organization for nurse-midwives with the 
goal of improving the health and well-being of mothers and infants. 
The ACNM defines eight standards for the practice of midwifery. 
One standard specifically addresses the need for evaluation of nurse-
 midwifery outcomes using a program of quality management that 
includes data collection, problem identification and resolution, as well 
as peer review.

To assist midwives to measure the quality of care, ACNM devel-
oped a Benchmarking Project in 1997 (Collins-Fulea, Mohr, & Tillett, 
2005). This program specifically examined four areas of quality mid-
wifery care. The first area examined functional status that included 
the physical and emotional well-being of the mother. The second area 
was cost of care, including both direct and indirect costs. The third 
area was patient satisfaction, and the fourth area consisted of clinical 
outcomes. The first benchmarking data were obtained in 2004 from 45 
practices attending over 23,000 births. Results were reported so each 
midwifery service could see how they performed compared with 
the other services for each indicator. They could contact midwifery 
services with high performance to learn best practices that could 
then be modified and incorporated into their own practice for qual-
ity improvement. The ACNM Benchmarking Project has continued 
and expanded. Results from 2011 included data from 203 practices 
with almost 900 nurse-midwives attending over 69,000 vaginal births 
(ACNM, 2011).

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   237Kleinpell_PTR_Ch09_18-03-13_233-258.indd   237 3/27/2013   6:09:53 PM3/27/2013   6:09:53 PM



OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING238

UNIFORM DATA SET

The American Association of Birth Centers (AABC) developed the 
Uniform Data Set (UDS; an online data registry) that collects com-
prehensive data on both the process and the outcomes of the nurse-
midwifery model of care. It is intended that the data set be used to 
simultaneously collect data from all providers in hospital, birth center, 
and home birth settings. The UDS is stored on a password-protected 
secured site and is HIPAA compliant. The UDS also provides the 
provider with comprehensive statistic reports that include required 
reports for birth center accreditation, benchmarking reports for the 
ACNM Benchmarking Project, registration logs, delivery logs, incom-
plete reports, and custom reports (American Association of Birth 
Centers, 2007).

Stapleton conducted a validation study of the 189-item UDS (2011). 
Five birth center practices had a random audit of 2% of their records. 
Data from the health record were compared with data entered into the 
UDS. There was a high level of consistency between the health records 
and the UDS with 97.1% of the variables matching. This study shows 
the reliability of the UDS and encourages its use for research and qual-
ity assurance. Using such large data sets will greatly facilitate health 
policy changes. 

Data from the UDS was used in a study by Stapleton, Osborne, and 
Illuzzi (2013) of 15,574 women planning to give birth in 79 birth centers 
across the United States. The transfer rate from birth center to hospital 
was 12% with the majority being non-emergent. Only 6% of the births 
were by cesarean section with 93% of the women having a vaginal 
birth. There were no maternal deaths and the fetal and neonatal mor-
tality rate was the same as other studies of births to women with low-
risk pregnancies. This study mirrors the results of the National Birth 
Center Study (Rooks et al., 1989) showing the positive and durable 
results of birth center care.

PURPOSE OF OUTCOMES MEASUREMENT IN 

NURSE-MIDWIFERY PRACTICE

The most compelling rationale for outcomes measurement is that it 
assists in efforts to improve the quality of health care for patients. A 
recent report by the ACNM (2008) highlights that high-quality care, 
which includes high levels of client satisfaction and lower cost, is 
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provided by CNM’s with equal to or better outcomes than those of 
obstetricians or gynecologists.

Enhanced cost effectiveness is another reason for evaluating out-
comes. In cost-effectiveness studies, alternative methods of obtaining 
the same goal are compared. Clients with similar conditions may be 
treated with alternative approaches, often with significantly different 
costs but with very similar outcomes. Studies that document the  cost 
effectiveness of nurse-midwifery practice while maintaining clinical 
outcomes have long been documented (Cherry & Foster, 1982; Lubic, 
1981; Oakley et al., 1996; Reid & Morris, 1979; Stewart & Clark, 1982). 
Jackson et al. (2003) discuss collaborative care with CNM versus tra-
ditional physician-based care and the decrease in length of stay and 
decreased emergency department visits documented for women in 
collaborative care. The safety outcomes of the neonate in this study 
were similar across both groups.

Alternatively, clients of CNMs and physicians with similar condi-
tions may be treated with different approaches and one group may 
experience superior outcomes. An example of this is that physicians 
more often perform episiotomies, while the CNM might try different 
approaches, such as perineal massage, warm packs, or positioning, to 
reduce the need for episiotomy and reducing overall perineal trauma 
during childbirth (Hastings-Tolsma, Vincent, Emeis, & Francisco, 
2007; Robinson, Noritz, Cohen, & Liberman, 2000). Another exam-
ple of comparing different approaches to maternity care is the use 
of the Optimality Index-US (OI-US) which measures optimal mater-
nity care (Cragin & Kennedy, 2006). Optimal is defined as obtaining 
the best outcomes with the least amount of intervention while taking 
into consideration the woman’s physical and emotional status. Cragin 
and Kennedy (2006) studied 375 women in labor with moderate preg-
nancy risk status. Midwives provided care for 196 women, and 179 
women were cared for by a physician. The mean OI-US was signifi-
cantly higher for the midwifery care group. The care provided by the 
midwives included more mobility, oral hydration, nonpharmacologic 
pain relief, and spontaneous vaginal births than the care provided by 
the physicians. Yet both groups experienced good perinatal outcomes, 
thus showing that less interventive care during labor for women with 
moderate risk factors produces positive outcomes. Finally, outcomes 
measurement gives evidence and support to the practice of midwifery. 
Examples of how quality outcomes can influence and increase appre-
ciation and accessibility of nurse-midwifery practice in the United 
States include the 2004 Virginia Governor’s Task Force on Health-Care 
Reform recommendations for the development and funding of pilot 
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birth centers in rural areas. The purpose of these sites is to demon-
strate the effectiveness of midwifery care and increase access to high-
quality pregnancy-related care. The recommendations call for the 
pilot sites collection and annual reporting of data using the American 
Association of Birth Centers Uniform Data Set (Governor’s Health 
Reform Commission, 2007).

The federal government is also intrigued by the positive outcomes 
of midwifery care and wants to determine whether the midwifery 
model of care can be a solution to the problem of a high cost with poor 
outcome maternity care system. The Center for Medicare & Medicaid 
Innovation has developed Strong Start for Mothers and Newborns 
(Center for Medicare & Medicaid Innovation, 2012). This initiative is 
seeking to fund projects related to group prenatal care, birth centers, 
and maternity homes, all of which are based on the midwifery model 
of care.

Research is the basis of all clinical practice, a guiding principle 
shared by all disciplines. It is this requirement for evidence-based 
practice that is another rationale for outcome measurement in nurse-
midwifery practice. While outcome measurement is not synonymous 
with research, the two methodologies provide empirical support for 
evidence-based changes in clinical practice.

CLASSIFICATION OF OUTCOMES MEASUREMENT FOR 

NURSE-MIDWIFERY PRACTICE

There are several approaches to the classification of outcomes within 
nurse-midwifery practice. Each method provides data for evidence-
based clinical practice. The following outcome classifications will be 
discussed: physiological, perceptual, psychosocial, cognitive, func-
tional, and fiscal.

Physiological outcomes are those that have to do with the impact 
of CNM interventions on the process of birth. The division of physi-
ological outcomes is somewhat arbitrary because all nurses utilize a 
holistic approach to health care, recognizing the interrelatedness of 
perceptual and psychosocial outcomes. Physiological outcomes can 
be further divided into groups of expected birth outcomes as well 
as adverse outcomes. It may be more helpful in outcome studies to 
focus on expected birth outcomes and to designate adverse events as 
variances from the usual and expected outcomes. Both classifications 
are of interest to CNMs because this information provides direction 
for clinical care improvement. Examples of physiological outcomes in 
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midwifery practice include blood glucose levels, iron deficiency ane-
mia, fetal heart rate, maternal breathing patterns, and use of relaxation 
techniques in labor.

Perceptual outcomes are defined in terms of patient satisfaction. 
This may include satisfaction with CNMs as providers, with the facili-
ties, with the care received, or with the clinical outcomes. It is impor-
tant to understand that perception refers to the situation as the client 
views it or understands it. While it may not be entirely congruent with 
the provider’s reality, it does not matter. What does matter is that this 
is the client’s perception of reality. Perceptual outcomes are crucial to 
the marketing and public acceptance of nurse-midwifery service.

Psychosocial outcomes are those that have to do with such things 
as the client’s affective state, self-image, self-esteem, and interpersonal 
relationships. Examples of psychosocial outcomes that would be of 
clinical interest to nurse-midwives include maternal infant bonding, 
presence of social support, confidence in the ability to care for the 
infant, comfort with a pregnant body image, and sense of self-actual-
ization associated with childbirth.

Cognitive outcomes include the knowledge and skills that the 
client will need to safely and effectively care for herself and/or an 
infant. These would include the knowledge of prenatal nutrition, 
the signs and symptoms of postpartum infection, and breastfeeding 
skills.

Functional outcomes have to do with the maintenance or improve-
ment of physical functioning. While there are standardized measures 
of functional outcomes, such as various activities of daily living or 
independent activities of daily living scores, most CNM clients are 
women involved in a healthy childbearing process. There are stan-
dardized tools that measure functional outcomes in the postpartum 
woman; for example, the Childbirth Impact Profile (Tulman, Fawcett, 
Groblewski, & Silverman, 1990) and the Inventory of Functional Status 
after Childbirth (Tulman & Fawcett, 1988). Examples of functional out-
comes include the ability to care for the infant and readiness to return 
to a job outside the home.

Fiscal outcomes involve those having to do with the cost of 
care. Because health care is a business it is essential that nurse-mid-
wives understand the fiscal aspects of maternity care. Fiscal mea-
sures include such things as cost per case, hospitalization costs and 
length of stay, incremental costs of specialized nursing care during 
labor, reimbursement by payer, and laboratory costs. There are two 
approaches to the measurement of fiscal outcomes: cost data and 
charge data.
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Charge Data Analysis

Some institutions utilize charges as a proxy measurement for costs. 
Charges are defined as the charges appearing on the client’s bill. Charges 
are somewhat arbitrary and do include some profit or mark-up amount 
added to the cost of producing a service or product. Just as a depart-
ment store adds a mark-up to the charge for clothing or appliances, so 
does a health care system add a profit amount to the cost of produc-
ing a service? Charges are the same for each client for each procedure 
and do not reflect policy or group discounts. Because contractual payers 
often receive a provider discount, it is important that charges be studied 
before the discounts are applied for the purpose of outcomes measure-
ment. Charges can be collected from both the client billing records and 
from the provider professional service records.

Cost Analysis

Other institutions have a cost accounting system that will permit the 
measurement of actual costs of client care, that is, the cost of the ser-
vice being produced. Cost is a complex concept and can be further 
reduced to a consideration of direct costs (supplies, salaries, and rent) 
and indirect costs (employee benefits, costs allocated by other depart-
ments, for example, a portion of the building maintenance). Some costs 
are defined as fixed, that is, they do not change with an increase in cli-
ent volume. An example of a fixed cost would be heat and light costs. 
Other costs are variable, meaning that they change with client volume. 
Laundry and housekeeping costs are examples of variable costs.

What is important in fiscal outcome measurement is that CNMs 
understand what is included in the costs or charges to make appro-
priate comparisons. Another consideration is that charges in a clin-
ical practice may be bundled. This means that there is a prospective 
fee determined by an organization for a particular set of services. For 
example, hospital charges associated with a normal vaginal delivery 
may be set at $4,000. This is one all-inclusive fee and there will not be 
additional charges reflected on the client billing record. This approach 
does make it difficult to determine variation in fiscal outcomes. If there 
are no other cost data available when charges are bundled, it is diffi-
cult to assess the impact of practice changes on costs.

A decision must be made as to the appropriate interval or timing 
of charge or cost outcome data collection for nurse-midwifery clients. 
The purpose of the study will determine the period of measurement. If 
charges are to represent the entire period of pregnancy, one method to 
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consider is to define the period from the date of determination of preg-
nancy until 2 months after birth to capture the full scope of the charges 
for the mother. When collecting fiscal data related to infant outcomes, 
similar decisions regarding the appropriate measurement interval must 
be made. Because many infants do not remain within the CNM system 
but move to pediatrician care, this is an important decision.

DEVELOPING CLIENT OUTCOME MEASURES

Developing client outcomes measures is not difficult. It is something 
that was a part of undergraduate nursing education and included as 
a step in the nursing process: assessment, analysis, outcome identifi-
cation, planning, implementation, and outcome evaluation. The CNM 
builds on that foundation and uses the knowledge and skill base of 
nurse-midwifery practice to identify and write outcomes supported 
by evidence-based practice guidelines for clients during the perinatal 
period. Two basic questions start this process:

What results are expected as a result of the implementation of evi-1. 
dence-based guidelines?
When will the results likely be achieved by the client and/or 2. 
family?

When evaluating practice, it is essential to be cognizant of some 
fundamental principles in outcome analysis. These principles are 
listed below:

Outcomes must be measurable. ACNM outcome that states that “cli-1. 
ent satisfaction will improve” is not measurable. It is necessary to be 
explicit about the indicators that will be used to measure satisfaction. 
The CNM in this case must specify the tool to be used to measure cli-
ent satisfaction. For example, “Scores on the Picker patient satisfaction 
tool will increase after CNM care” is a specifi c measurable outcome.
The outcome must relate to the care process or intervention. 2. 
Spontaneous pushing during labor can reasonably be expected to 
relate to the postpartum perineal condition.
The outcome should be realistic for both the client and the CNM. 3. 
While improving client nutrition is a desirable outcome, there will 
be some clients who have no interest in the outcome and no amount 
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of education and teaching material will impact their knowledge of 
nutrition and alter intake. It is important, however, to study negative 
outcomes as well as positive outcomes. There is much to be learned 
in both directions.
Outcomes are measured within an accessible time span. If a CNM 4. 
wishes to study maternal infant bonding comparing attachment 
indications at 1 week of age to those of 1 year of age for the same 
subjects, there will be major diffi culties in maintaining the subjects 
in the study. This is not to negate the value of the study, but to help 
the CNM to anticipate the inherent challenges in such a design.
The risk status of the subject population is described. Risk is defi ned 5. 
as “the presence or absence of selected factors associated with non-
optimal outcomes” (Selwyn, 1990). While the typical population of 
clients of CNMs is described as low to moderate risk, there are clini-
cal differences among midwifery practices as to what constitutes 
low risk. Many studies utilize the risk factors that would preclude 
admission to the midwifery service as descriptors of the status of 
the population. This might include such things as: hypertension 
requiring medication during pregnancy, serious cardiac disease, 
chronic renal or lung disease, or known multiple gestation. While 
there is debate in the literature regarding the accuracy of obstetric 
risk assessment instruments, it is necessary that the risk profi le is 
described in order that appropriate comparisons can be made.
All data collection has a cost. Often novices at outcomes studies ask, 6. 
“How many subjects are needed?” The only answer is, “It depends.” 
It depends on the size of the population available, the sensitivity 
of the instrument used to measure outcomes, and the resources 
available to commit to data collection. More is usually better, but 
it is necessary to be realistic about the cost of data collection. Some 
outcomes may be collected for all clients within the midwifery ser-
vice. At other times sampling techniques may be used after prelimi-
nary analysis of a pilot that would yield suffi cient data to conduct a 
power analysis. Such an analysis is a means of establishing that the 
study was conducted on a large enough sample to fi nd an effect or 
relationship among variables if indeed it does exist.

Here are some examples of individual client outcomes measures 
written for a nurse-midwifery practice:

For a client at the fi rst prenatal visit: Client will verbalize an under-1. 
standing of 2,200 calorie diet, the food pyramid, dietary needs in 
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pregnancy, such as iron and calcium, and complete a 3-day intake 
diary by her next visit.

2. For a client at the 8-month visit: Client will demonstrate knowledge 
of signs and symptoms of onset of labor and verbalize when to call 
the CNM.

3. For a client at her fi rst postpartum visit: Breastfeeding at least 8 to 12 
times per day 1 week after delivery.

Note that all of these outcomes are written for an individual cli-
ent. It is also important to recognize the importance of individual out-
comes as well as the aggregate outcomes. CNMs are concerned with 
outcome evaluation on both an individual client basis and in aggregate 
groups. This process helps the CNM to rapidly identify deviations from 
expected outcomes and to adjust individual client care appropriately.

Outcome measurements on aggregate groups are defined as issues 
related to a specific, identified population. Outcomes for the aggre-
gate group would be those that are appropriate for all clients within 
the nurse-midwifery service. These outcomes might include the 
following:

Verbalize signs and symptoms of postpartum endometritis before 1. 
discharge from birthing center.
Demonstrate safety in: taking infant temperature, bathing infant, 2. 
and positioning infant in crib within 24 hours of birth.
Adhere to recommended schedule for follow-up postpartum 3. 
visits.
Presence and extent of perineal laceration.4. 

It is often helpful to utilize a formal approach for identifying clini-
cal outcomes.

It is assumed that the subject of the outcome is the client or an 
aspect of the client: a blood value, the position of the infant, and 
blood loss. The client behavior is the observable activity or measure-
ment that the client will demonstrate at some future time. Things 
such as drink, walk, report, or achievement of specific vital signs or 
lab values are examples of client behaviors. The criterion of perfor-
mance sets the parameters for the behavior identified in the outcome 
(Murray & Atkinson, 2000). In clinical practice, the CNM may want 
the hemoglobin not to drop below 10.5 g/dL and weight gain not to 
exceed 35 lb. The time frame is a realistic estimate of when the client 
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can reasonably be expected to achieve the outcome. Some outcomes 
are specific to the first trimester (taking supplements that include 
folic acid, avoiding medications that are possible teratogens), and 
others begin at the first stage of labor (use of different techniques 
for relaxation, maintenance of hydration). Finally, a condition may 
be added if necessary. The CNM might specify the condition under 
which the behavior specified in the outcome is to occur. Examples 
of this might include with the assistance of client’s mother, after 1 
month of iron supplements, or using a food pyramid picture.

In clinical practice, when thinking of identifying client outcomes, 
it is important to emphasize that outcomes must be individualized for 
a particular client. Outcomes that are mutually established with clients 
are much more likely to be achieved than those that are solely deter-
mined by a CNM. There is also a cultural component to outcomes. 
What is desirable within one culture may be inappropriate in oth-
ers. For example, in some cultures a grandmother plays a significant 
role in the care of the infant and the new mother. The CNM needs to 
incorporate the grandmother as a significant other in the care process, 
including outcome measurement.

SCHEDULED MEASUREMENTS OF OUTCOMES

Essential to planning any evaluation is determining the measurement 
of the outcome. This is a major clinical consideration requiring the 
knowledge of nurse-midwifery practice. One schema used by CNMs 
is to consider time intervals. The following time periods during preg-
nancy may be used to evaluate specific objectives related to maternal 
fetal outcomes: prenatal care (trimesters or weeks), intrapartum care 
that may be further divided into stages of labor, and postpartum care 
(first 2 hours, first 12 hours).

Another way to define time intervals might be to consider 
interim and discharge outcomes. At the completion of the childbirth 
process, there are some outcomes that signify the completion of the 
care process for that episode of care. The client may be indepen-
dent in infant care, may have established a strong maternal–child 
bond, and may have established new health and wellness patterns 
reflective of being a family. At this time, usually within 6 to 8 weeks 
postpartum, the CNM may discharge the client from the care rela-
tionship. While some women choose to continue to remain in the 
practice of CNMs for primary care, the focus shifts from maternity 
care to well-woman care. Thus, there is the completion of one phase 
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of care. Outcomes may then be classified as interim outcomes, which 
were those occurring during the care process, and discharge out-
comes, those occurring at the completion of the care process. If dis-
charge outcomes are not achieved, it may be an indication that there 
is a need for additional care. For example, if a mother appears to 
be experiencing postpartum depression, the CNM may consider a 
referral to a mental health professional.

VARIANCE FROM EXPECTED OUTCOMES

Variances occur when an expected outcome is not met at all, met later 
than expected, or even met ahead of the time defined for measurement 
(Murray & Atkinson, 2000). A rather standard classification system for 
variances has evolved in recent years. The system attempts to classify 
variances according to their cause. System variances are those that result 
from variations in the system, perhaps scheduling glitches or computer 
downtime (Murray & Atkinson, 2000). A patient may not have kept a 
scheduled appointment because the information was incorrectly entered 
into the computer and the client did not understand the date of her next 
appointment, resulting in a missed visit. If the clinical outcome being 
measured is rate of kept appointments, this will result in a variance.

Another type of variance is provider variance. One CNM provider 
may choose not to do certain lab procedures, feeling that for this par-
ticular client it is duplicative or unnecessary. This may result in a var-
iance in lab charges due to provider variance.

The third kind of variance is client variance. One client may be physi-
cally active, within normal weight range, and accustomed to engaging in 
strenuous cardiovascular exercise three times per week. This client may 
experience fewer discomforts of pregnancy, less weight gain, a shorter 
labor, and a faster recovery than defined in clinical outcomes. This is 
also an example of a positive variance if weight gain and labor length 
still fall within normal ranges. It is important to understand that not all 
variances are negative. Variances can mean that the client exceeded the 
usual outcomes. It is equally important for CNMs to study both positive 
and negative outcomes to effectively change their clinical practice.

TOOLS FOR OUTCOME DATA COLLECTION

Before selecting and purchasing a data collection tool or designing a 
new data collection tool that might be duplicative or have limited use, it 
is important to first understand what tools and programs are available 

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   247Kleinpell_PTR_Ch09_18-03-13_233-258.indd   247 3/27/2013   6:09:53 PM3/27/2013   6:09:53 PM



OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING248

and their intended uses and applications. Currently, there are several 
tools available to assist CNMs in the collection of outcome data, includ-
ing the Uniform Data Set developed by the American Association of 
Birth Centers. The UDS is under revision and work is underway to 
integrate it with Electronic Medical Record.

Additional software programs are available both commercially 
and through the Centers for Disease Control and Prevention (CDC). 
These include word processing, epidemiological analysis, and data 
management programs.

SOURCES OF OUTCOME DATA

Because outcome studies all involve some costs, it is useful to under-
stand some of the existing sources of outcome data available for health-
care information. These sources may decrease effort and costs when 
assessing outcome data. These are some sources; not all health care 
 systems will have all of these tools.

Routinely collected administrative data. This typically includes vital 1. 
statistics (births, deaths), payer source, Medicare/Medicaid, claims 
data, which includes principle diagnosis and procedure codes, com-
plications, comorbidities, and records of adverse events. There may 
also be a case mix index (CMI), which is a measure of the resources 
used to treat a clinical population (Adams, 1996). CMI is useful as 
a tool to make comparisons among populations when there is not 
another tool to use to adjust for severity of illness. The clients of 
CNMs could be assumed to typically have a low CMI relative to 
other hospitalized patients.
Birth logs. Outcome data may also be gathered from birth logs. 2. 
Hospitals and birth centers routinely keep concise data that usu-
ally include information such as place of birth, maternal age, grav-
ity/parity, date of fi rst prenatal visit, number of prenatal visits, total 
weight gain, signifi cant prenatal events, signifi cant intrapartum 
events, and infant data. Historically, birth logs have been kept in 
handwritten logs on birthing units.
Data sets. Data may also be gathered from existing data sets. Data 3. 
may be collected from data sets, such as the UDS or the ACNM’s 
Data Set. Many of these sets include comprehensive care and out-
come data.
Discharge summary. Upon discharge, hospitals complete a dis-4. 
charge summary that consists of data extracted from the chart. This 
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may include such data elements as Social Security number, medi-
cal record number, name, admission and discharge dates, length of 
stay, disposition (home, nursing home, and sub-acute facility), total 
charges, employment status, and race. A cautionary note is that 
when race is included in this data set, it may be incomplete and 
unreliable due to diversity within racial categories, the number of 
people with bi-racial identities, and differences in self-assignment 
to potential categories (Alvidrez, Azocar, & Miranda, 1996; Foster & 
Martinez, 1995).
Obstetric discharge summary. Obstetric units will typically have 5. 
a department-specifi c form that will include additional data. This 
form includes such data elements as intrapartum procedures, post-
partum procedures, data related to lacerations, infection, or phle-
bitis. These data may be entered into a computerized database that 
permits easy access and retrieval.
Program-specifi c data collection. Each health care system may collect 6. 
data related to specifi c programs. For CNMs this may include newborn 
screens for hearing loss, medications used during hospitalization, tests 
ordered, car seats distributed, teen births, and early discharge.
Disease registration. Some institutions participate in registries for 7. 
various diseases. Programs of interest to CNMs might include sexu-
ally transmitted diseases, HIV/AIDS, or birth defects. Some of the 
registries are required by state law and reporting by providers is 
mandated.
Critical pathways or evidence-based clinical practice guidelines. 8. 
These are a form of an interdisciplinary plan of care and are used in 
many systems. Some perinatal clinical pathways are initiated at the 
fi rst client visit and outline a plan of care concluding at discharge 
from the midwifery service. Most pathways contain outcomes that 
are evaluated at specifi ed times.

One caution when collecting outcome data is the need to protect 
the confidentiality of the clinical record data. Most institutions main-
tain rigorous control over who may access data and for what purposes. 
If a CNM is considering an outcome study that has the potential to be 
published, the approval of a human subject’s protection committee or 
institutional review board is necessary. This must be done before the 
initiation of such a study. Typically, the use of data for quality improve-
ment studies does not require such approval but then the CNM must 
understand that no publication of results is possible. When in doubt, 
it is recommended to seek consultation with the chairperson of the 
human subject protection committee at the institution.
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REVIEW OF NURSE-MIDWIFERY OUTCOME STUDIES

Discussion of several selected studies will illustrate approaches to out-
come measurement within nurse-midwifery clinical practice. While 
the studies are largely from a research perspective rather than a qual-
ity improvement focus, the measurement principles are the same.

The National Birth Center Study (NBCS; Rooks et al., 1989) was 
a landmark investigation of 18,000 women who enrolled at 84 birth 
centers across the United States. A full report of the study included 
descriptions of the birth center clients, birth center care providers, 
and birth center care. The study measured clinical outcomes of birth 
centers and compared them with outcomes of low-risk hospital births. 
Client satisfaction and satisfaction with charges were also measured. 
Findings from this study led the researchers to conclude that there is 
no evidence that hospitals are a safer place than birthing centers for 
low-risk births. While a complete summary is beyond the scope of this 
chapter, the three articles that provide the complete report are essen-
tial reading for CNMs.

A second study (Paine & Tinker Dawkins, 1992) compared two 
types of bearing down techniques as they related to fetal and maternal 
outcomes of arterial umbilical cord blood pH and length of the sec-
ond stage of labor. In this group, the care process was either using the 
Valsalva maneuver or spontaneous pushing. Although the subject size 
was small, the authors concluded that the bearing down method does 
not have a negative effect on either the mother or the infant.

In another study, Oakley et al. (1996) compared the outcomes of 
women cared for by obstetricians and CNMs in a hospital-based set-
ting. The authors reported that fiscal outcomes, specifically hospi-
tal charges and professional service fees, were significantly less for 
women in the nurse-midwife group. The lesser charges are especially 
interesting because the charge for obstetrician services and CNM ser-
vices were the same in this institution. There was one bundled charge 
for all perinatal care so the differences that existed between providers 
reflected charges beyond the usual and customary practice. Oakley 
also reported differences in clinical outcomes of infant–mother sepa-
ration, extent of perineal laceration, and the number of maternal com-
plications, with CNM providers being significantly lower on each 
outcome.

A study of macrosomic infant (birth weight greater than 4,000 g) 
outcomes (Nixon, Avery, & Savik, 1998) asked specific research ques-
tions: Is there a difference in Apgar scores, birth morbidity, and shoul-
der dystocias between infants with birth weights of 2,500 to 3999 g, 
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4,000 to 4.499 g, and greater than 4,500 g? They also studied route of 
delivery, maternal position at birth, and antenatal variables that might 
predict poor infant outcomes. Shoulder dystocia occurred more fre-
quently in large infants but ICU admission rates did not. Apgar scores 
at 1 and 5 minutes were significantly higher for infants weighing 
greater than 4,500 g. The Apgar differences were not clinically signifi-
cant. The authors concluded that nurse-midwifery management of the 
labor of these mothers, in consultation with physicians, produced out-
comes similar to those reported in the medical literature.

A study (Sampselle & Hines, 1999) examined the perineal outcomes 
of 39 women who had spontaneous vaginal births. Chart data were 
examined for documentation of extent of episiotomy and/or lacera-
tion sustained. Findings indicated that women who used spontaneous 
pushing were more likely to have intact perineum and less likely to 
have episiotomies and second- or third-degree lacerations. Although 
the results of this study are consistent with previous findings in the 
literature, the authors cite the need for conclusive evidence to be gath-
ered in randomized clinical trials.

One comparison study (Jackson et al., 2003) looked at outcomes, 
safety, and resource utilization differences between traditional physi-
cian-based care and a collaborative (CNM/obstetricians) management 
birth center. This study included 2,957 low-income pregnant women 
and their infants who presented for prenatal care at several sites. Data 
from this study revealed that complications in both groups were simi-
lar, while the collaborative care group had a greater number of spon-
taneous vaginal deliveries and less epidural anesthesia use. The study 
authors concluded that for low-risk women, both types of care result 
in safe outcomes for mothers, but there were fewer operative deliveries 
and less medical resources used in the collaborative care groups.

A recent comparison study (Cragin & Kennedy, 2006) looked at 
midwifery and medical care practices and measured optimal perina-
tal outcomes in 375 moderate-risk women. This pilot study used a new 
instrument (the OI-US) to compare nurse-midwife and physician care 
among women who had moderate risk for poor pregnancy outcomes. 
The instrument consisted of scoring 40 care processes and outcomes 
across pregnancy, parturition, neonatal condition, and postpartum 
maternal condition, with higher average OI scores indicating more 
optimal balance between interventions and outcomes for a given health 
status. These data were collected from patient records. The authors of 
this study found that like groups of moderate-risk women cared for 
by nurse-midwives experienced less use of technology and equal or 
better health outcomes than women cared for by physicians and had 
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equally positive neonatal outcomes. The researchers acknowledge a 
limitation of this study was the use of a relatively small convenience 
sample and recommend additional similar studies using this tool with 
similar populations of women.

Hastings-Tolsma et al. (2007) examined factors related to perineal 
trauma in childbirth. This retrospective analysis used recorded birth 
data from the Nurse Midwifery Clinical Data Set from 510 singleton 
pregnancies with uncomplicated prenatal courses. Data revealed that 
for all women, laceration was more likely in lithotomy position for birth. 
Factors found to be protective of the perineum during birth included 
perineal massage, warm compress use, manual support, and birthing 
in the left lateral position. The authors concluded that side lying posi-
tion for birth and perineal support and compress use are important 
interventions for decreasing perineal trauma during childbirth.

A study published in 2012 by Neal and Lowe presented a parto-
graph to assist with labor assessment in low-risk nulliparous women. 
The evidence-based tool was designed to correctly identify abnormal 
labor progression and provide an ongoing evaluation of interventions. 
The goal is to decrease the cesarean section rate in low-risk nulliparous 
women.

CONCLUSION

In 2009, CNMs attended 8.1% of all births and 11.4% of vaginal births 
(Declercq, 2012). This was a significant rise from 20 years prior, when 
CNM-attended births were noted to represent 0.6% of all births (Martin 
et al., 2007). As the number of births attended by nurse-midwives 
increases, it is important to assess outcomes to justify fiscal, quality, 
and safety goals for the care of women and babies. Nurse-midwives 
are poised to improve the quality of health care and to act as change 
agents in the policy arena related to maternal care. This chapter has 
reviewed outcomes for nurse-midwifery practice. Some suggested out-
come classifications in nurse-midwifery practice, including examples 
of specific client and aggregate data and outcomes studies regarding 
nurse-midwifery practice, were presented. The definition of health 
care outcomes and the process of evaluating these in relation to nurse-
midwifery practice have also been discussed.

Nurse-midwives should use the frameworks presented in this 
chapter to begin analyzing their practices and evaluating their own 
practice outcomes based on measurements used in previous studies. 
Evidence-based practice guidelines and protocols need to be evaluated 
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and updated to reflect current clinical practice. Data demonstrating 
the safety, quality, and fiscal attributes provided by nurse-midwives 
need to be widely available for health care providers and consumers 
to evaluate when making decisions about maternal care. This informa-
tion will increase the quality and safety of maternity care provided to 
women and babies and increases the availability of nurse-midwifery 
services.

Answers to Chapter Discussion Questions

1. ■   Outcome measurement improves the quality of clinical care for 
patients by defi ning effective practice protocols. Practices and 
protocols that are evaluated and found to have best outcomes can 
be replicated, thus improving care for mothers and babies.
Outcome measurement enhances cost effectiveness. Through  ■

the use of cost-effectiveness studies, alternative methods of 
obtaining the same goal are compared. Practices and protocols 
with satisfactory outcomes and lower cost can be identifi ed and 
implemented.
Outcome measurement gives evidence and support for the prac- ■

tice of midwifery. Examples of quality outcomes can infl uence 
and increase appreciation and accessibility of nurse-midwifery 
practice in United States.

2. ■   Functional status includes the physical and emotional well-being 
of the mother.
Cost of care including both direct and indirect costs. ■

Patient satisfaction. ■

Clinical outcomes. ■

3. ■   Data were collected on four specifi c areas: functional status that 
includes the physical and emotional well-being of the mother, 
cost of care including both direct and indirect costs, patient sat-
isfaction, and clinical outcomes. Results of the data collection 
were compiled and nurse-midwifery services could see how 
they ranked compared with other practices for each indicator. 
Individual practices could then contact higher ranking services 
to learn best practices, which they could incorporate into their 
own practices.

4. ■   The optimality measures optimal maternity care. Optimal is 
defi ned as obtaining the best outcomes with the least amount 
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of intervention, while taking into consideration the woman’s 
physical and emotional status.

5. ■   Physiological outcomes are those that have to do with the impact 
of CNM interventions on the process of birth.
Perceptual outcomes are defi ned in terms of patient satisfaction.  ■

This may include satisfaction with CNMs as providers, with the 
facilities, with the care received, or with the clinical outcomes. 
Perception refers to the situation as the client views it or under-
stands it.
Psychosocial outcomes are those that have to do with such things  ■

as the client’s affective state, self-image, self-esteem, and interper-
sonal relationships.
Cognitive outcomes include the knowledge and skills that the cli- ■

ent will need to safely and effectively care for herself and/or an 
infant.
Functional outcomes have to do with the maintenance or improve- ■

ment of physical functioning. Fiscal outcomes involve those hav-
ing to do with the cost of care (cost per case, hospitalization costs 
and length of stay, incremental costs of specialized nursing care 
during labor, reimbursement by payer, and laboratory costs). The 
two approaches to the measurement of fi scal outcomes are cost 
data and charge data.

WEB LINKS

AABC homepage. AABC is a multi-disciplinary membership organi-
zation that comprises individuals and institutions who support the 
birth center concept. The Uniform Data Set registry is located at the 
site http://www.birthcenters.org.

ACNM homepage. The ACNM is the professional organization that 
represents Certified Nurse-Midwives (CNMs) and Certified-Midwives 
(CMs). The site reports on the latest updates on nurse-midwifery prac-
tice and has links to professional resources, including results of the 
ACNM Benchmarking Project (http://www.midwife.org).

Childbirth Connections evolved from the Maternity Center Association 
founded in 1918. It is a national nonprofit organization committed to 
transforming maternity care through evidence-based practice and con-
sumer education. Results from the Listening to Mothers national survey 
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can be found on this website (http://www.childbirthconnection.org/
home.asp?Visitor=Professional).

Journal of Midwifery & Women’s Health. The peer reviewed journal of the 
American College of Nurse-Midwives presents evidence-based practice 
research in the areas of maternity care, gynecology, primary care for 
women and newborns, public health, health care policy, and global health 
(http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1542–2011).

REFERENCES

Adams, T. P. (1996). Case mix index: Nursing’s new management tool. Nursing 
Management, 27(9), 31–32.

Alvidrez, J., Azocar, F., & Miranda, J. (1996). Demystifying the concept of 
ethnicity for psychotherapy researchers. Journal of Consulting and Clinical 
Psychology, 64(5), 903–908.

American Association of Birth Centers. (2007). American association of birth cen-
ters. Retrieved June 23, 2008, from http:///www.birthcenters.org/

American College of Nurse-Midwives (ACNM). (2012). California state fact 
sheet. Retrieved from http://www.midwife.org/index.asp?bid=&cat=11&b
utton=Search&rec=177

American College of Nurse Midwives. (2008). Nurse-midwifery in 2008: 
Evidence-based practice. A summary of research on midwifery practice in the 
United States. Retrieved July 7, 2008 from http://www.midwife.org/
siteFiles/news/nurse_midwifery_in_2008.pdf

American College of Nurse Midwives. (2011). CNM/CN attended births. Retrieved 
from http://www.midwife.org/CNM/CM-attended-Birth-Statistics

Anderson, R. E., & Anderson, D. A. (1999). The cost effectiveness of home 
birth. Journal of Nurse Midwifery, 44, 30–35.

Breckinridge, M. (1981). Wide neighborhoods: A story of the frontier nursing ser-
vice. Lexington, KY: The University Press of Kentucky.

Browne, H. E., & Isaacs, G. (1976). The frontier nursing service: The primary 
care nurse in the community hospital. American Journal of Obstetrics and 
Gynecology, 124(1), 14–17.

Center for Medicare and Medicaid Innovation. (2012). Strong start for moth-
ers and newborns. Retrieved from http://innovations.cms.gov/initiatives/
strong-start/index.html

Cherry, J., & Foster, J. (1982). Comparison of hospital charges generated by cer-
tifi ed nurse-midwives’ and physicians’ clients. Journal of Nurse-Midwifery, 
77(1), 7–11.

Collins-Fulea, C., Mohr, J. J., & Tillett, J. (2005). Improving midwifery practice: 
The American college of nurse-midwives’ benchmarking project. Journal of 
Midwifery and Women’s Heath, 50(6), 461–471.

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   255Kleinpell_PTR_Ch09_18-03-13_233-258.indd   255 3/27/2013   6:09:54 PM3/27/2013   6:09:54 PM

http://www.childbirthconnection.org/home.asp?Visitor=Professional
http://www.childbirthconnection.org/home.asp?Visitor=Professional
http:///www.birthcenters.org
http://www.midwife.org/index.asp?bid=&cat=11&button=Search&rec=177
http://www.midwife.org/siteFiles/news/nurse_midwifery_in_2008.pdf
http://www.midwife.org/CNM/CM-attended-Birth-Statistics
http://innovations.cms.gov/initiatives/strong-start/index.html
http://www.midwife.org/index.asp?bid=&cat=11&button=Search&rec=177
http://www.midwife.org/siteFiles/news/nurse_midwifery_in_2008.pdf
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1542%E2%80%932011)
http://innovations.cms.gov/initiatives/strong-start/index.html


OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING256

Cragin, L., & Kennedy, P. (2006). Linking obstetric and midwifery practice 
with optimal outcomes. The Association of Women’s Health, Obstetric and 
Neonatal Nurses, 35(6), 779–785.

Declercq, E. (2012). Trends in midwife-attended births in the United States, 
1982–2009. Journal of Midwifery & Woman’s Health, 57, 321–326.

Foster, S. L., & Martinez, C. R. (1995). Ethnicity: Conceptual and methodologi-
cal issues in child clinical research. Journal of Clinical Child Psychology, 24, 
214–226.

Governor’s Health Reform Commission. (2007, September). Roadmap 
for Virginia’s health: A report of the governor’s health reform commission. 
Retrieved June 27, 2008, from http://www.hhr.virginia.gov/Initiatives/
HealthReform/MeetingMats/FullCouncil/Health_ReformComm_Draft_
Report.pdf

Hastings-Tolsma, M., Vincent, D., Emesis, C., & Francisco, T. (2007). Getting 
through Birth in one piece: Protecting the perineum. Maternal Child 
Nursing, May/June, 158–164.

Hatem, M., Sandall, J., Devance, D., Soltani, H., & Gates, S. (2009). Midwife-led 
versus other models of care for childbearing women. The Cochrane Library, 
2009 (3), 1–109.

Jackson, D. J., Lang, J. M., Swartz, W. H., Ganiants, T. G., Fullerton, J., Ecker, 
J., et al. (2003). Outcomes, safety, and resource utilization in a collabora-
tive care birth center program compared with traditional physician-based 
perinatal care. American Journal of Public Health, 93(6), 999–1006.

Levy, B. S., Wilkinson, F. S., & Marine, W. M. (1971). Reducing neonatal mortal-
ity rate with nurse-midwives. American Journal of Obstetrics and Gynecology, 
109(1), 50–58.

Lubic, R. (1981). Evaluation of an out-of-hospital maternity center for low-risk 
maternity patients. In L. Aiken (Ed.), Health policy and nursing practice. New 
York, NY: McGraw Hill.

Martin, J. A., Hamilton, B. E., Sutton, P. D., Ventura, S. J., Menacker, F., . . .  
Munson, M. L. (2007). Births: Final data for 2005. National vital statistics 
reports 56(6). Hyattsville, MD: Centers for Disease Control, National Center 
for Health Statistics.

Montgomery, T. W. (1969). A case for nurse-midwives. American Journal of 
Obstetrics & Gynecology, 105, 309–313.

Murray, M. E., & Atkinson, L. D. (2000). Understanding the nursing process in 
a changing care environment (6th ed.). New York, NY: McGraw Hill.

Neal, J. & Lowe, N (2012) Physiologic partograph improve birth safety and 
outcomes among low risk, nulliparous women with spontaneous labor 
onset. Medical Hypotheses, 76(2), p 319–326.

Nixon, S. A., Avery, M. D., & Savik, K. (1998). Outcomes of macrosomic infants 
in a nurse-midwifery service. Journal of Nurse Midwifery, 43(4), 280–286.

Oakley, D., Murray, M. E., Murtland, T., Hayashi, R., Anderson, H. F., 
Mayes, F., & Rooks, J. (1996). Comparisons of outcomes of maternity care 

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   256Kleinpell_PTR_Ch09_18-03-13_233-258.indd   256 3/27/2013   6:09:54 PM3/27/2013   6:09:54 PM

http://www.hhr.virginia.gov/Initiatives/HealthReform/MeetingMats/FullCouncil/Health_ReformComm_Draft_Report.pdf
http://www.hhr.virginia.gov/Initiatives/HealthReform/MeetingMats/FullCouncil/Health_ReformComm_Draft_Report.pdf
http://www.hhr.virginia.gov/Initiatives/HealthReform/MeetingMats/FullCouncil/Health_ReformComm_Draft_Report.pdf


9. MEASUREMENT IN NURSE-MIDWIFERY PRACTICE 257

by  obstetricians and certifi ed nurse midwives. Obstetrics Obstetrics & 
Gynecology, 88(5), 823–829.

Paine, L. L., & Tinker Dawkins, D. (1992). The effect of maternal bearing-down 
efforts on arterial umbilical cord pH and length of the second stage of 
labor. Journal of Nurse-Midwifery, 37(1), 61–63.

Reid, M., & Morris, J. (1979). Prenatal care and cost effectiveness: Changes in 
health expenditures and birth outcomes following the establishment of a 
nurse-midwife program. Medical Care, 17(5), 491–500.

Robinson, J., Norwitz, E., Cohen, A., & Lieberman, E. (2000). Predictors of epi-
siotomy use at fi rst spontaneous vaginal delivery. Obstetrics and Gynecology, 
96(2), 214–218.

Rooks, J. P., Weatherby, N. L., Ernst, E. K. M., Stapleton, S., Rosen, D., & 
Rosenfi eld, A. (1989). Outcomes of care in birth centers: The national birth 
center study. The New England Journal of Medicine, 321, 1804–1811.

Sampselle, C., & Hines, S. L. (1999). Spontaneous pushing during birth: 
Relationship to perineal outcomes. Journal of Nurse-Midwifery, 44(1), 36–39.

Selwyn, B. J. (1990). The accuracy of obstetric risk assessment instruments for 
predicting mortality, low birth weight, and preterm birth. In J. Merkatz 
& J. Thompson (Eds.), New perspectives on premature care. New York, NY: 
Elsevier.

Stapleton, S. R. (2011). Validation of an online data registry for midwifery 
practices: A pilot. Journal of Midwifery and Women’s Health, 56(5) 452–460.

Stapleton, S. R., Osborne, C., Illuzzi, J. (2013) Outcomes of care in birth centers: 
Demonstration of a durable model. Journal of Midwifery and Women’s Health, 
58(1), 3–14.

Stewart, R., & Clark, L. (1982). Nurse-midwifery practice in an in-hospital 
birthing center. Journal of Nurse-Midwifery, 27, 21–26.

Tulman, L., & Fawcett, J. (1988). Return of functional ability after childbirth. 
Nursing Research, 37, 77–81.

Tulman, L., Fawcett, J., Groblewski, L., & Silverman, L. (1990). Changes in 
functional status after childbirth. Nursing Research, 39, 70–75.

Kleinpell_PTR_Ch09_18-03-13_233-258.indd   257Kleinpell_PTR_Ch09_18-03-13_233-258.indd   257 3/27/2013   6:09:54 PM3/27/2013   6:09:54 PM



Kleinpell_PTR_Ch09_18-03-13_233-258.indd   258Kleinpell_PTR_Ch09_18-03-13_233-258.indd   258 3/27/2013   6:09:54 PM3/27/2013   6:09:54 PM



Chapter 10: Outcomes 
Assessment in Nurse 

Anesthesia

MICHAEL J. KREMER AND MARGARET FAUT CALLAHAN

Chapter Objectives

Describe the historical infl uences on outcomes assessment of nurse 1. 
anesthesia practice.
List constraining variables that limit research opportunities in the 2. 
area of nurse anesthesia outcomes.
Review the outcomes to date of linking pay to performance for sur-3. 
gical procedures.
Suggest next steps for cost-effectiveness analyses of nurse anesthe-4. 
sia care.
Examine the role of human patient simulation in knowledge trans-5. 
fer to the clinical area and risk reduction.
Discuss the risks for certifi ed registered nurse anesthetists associ-6. 
ated with participation in prospective, multicenter anesthesia out-
comes studies.

Chapter Discussion Questions

What was the impetus for the development of closed malpractice 1. 
claims research in anesthesia?
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Describe the relationship between human patient simulation and 2. 
outcomes in anesthesia care.
Why did investigators posit that Surgical Care Improvement Project 3. 
compliance should not be used to determine Medicare and Medicaid 
reimbursement rates?
Regarding adverse perioperative outcomes, how is the role of 4. 
anesthesia versus that of surgery in contributing to the adverse out-
come determined?
What enabling and constraining factors are related to the imple-5. 
mentation of evidence-based practice?

AN OVERVIEW OF OUTCOMES RESEARCH IN NURSE ANESTHESIA

Certified registered nurse anesthetists (CRNAs) have provided anes-
thesia care to patients in the United States for over 125 years. Some 
44,000 CRNAs administer 32 million anesthetics annually in the United 
States (American Association of Nurse Anesthetists [AANA], 2012a).

Assessing outcomes of nurse anesthesia care is an essential com-
ponent of CRNA practice. Participating in quality assessment activities 
is among the Standards for Accreditation of Nurse Anesthesia Educational 
Programs (2012) promulgated by the Council on Accreditation of Nurse 
Anesthesia Educational Programs (COA, 2012) and in the Scope and 
Standards for Nurse Anesthesia Practice (AANA, 2010a). Studies have 
compared outcomes of care provided by various mixes of anesthe-
sia providers (Dulisse & Cromwell, 2010; Hogan, Seifert, Moore, & 
Simonson, 2010; Needleman & Minnick, 2009, 2010; Pine, Holt, & Lou, 
2003; Simonson, Ahern, & Hendryx) and have demonstrated satisfac-
tory clinical outcomes with anesthesia provided by CRNAs. However, 
there are no prospective multicenter studies on anesthesia outcomes.

Methodological challenges in anesthesia outcomes research include 
the various mixes of anesthesia providers and the complexity of health 
care settings where anesthesia services are delivered. CRNAs provide 
anesthesia services in hospital operating rooms, labor and delivery 
suites, and in numerous ancillary areas, including cardiac catheter-
ization laboratories, endoscopy suites, and interventional radiology 
settings. CRNAs may be the sole anesthesia providers in rural and 
medically underserved areas as well as in forward-deployed military 
operations. Anesthesia in ambulatory surgery centers and office-based 
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practices may be provided by a CRNA working collaboratively with a 
surgeon, dentist, or podiatrist. In some settings, an anesthesiologist 
may work collaboratively with two to four CRNAs administering con-
current anesthetics.

The earliest outcome research in nurse anesthesia was conducted 
by pioneering nurse anesthetist Alice Magaw. Miss Magaw, a nurse 
anesthetist at the Mayo Clinic, published a paper in the Northwestern 
Lancet in 1899 detailing over 3,000 ether and chloroform anesthetics 
she administered without a fatality (Bankert, 1989). These anesthetics 
were administered to patients undergoing operations ranging from 
general to orthopedic; ear, nose, and throat; gynecological; and uro-
logical surgeries. Note that endotracheal intubation was not common 
until the mid-twentieth century, and that Korotkoff did not identify 
the five sounds associated with blood pressure measurement until 
1905.

It has been suggested that subsequent legal challenges to nurse 
anesthesia practice were defeated through the documentation of safe, 
quality care provided by Miss Magaw (Bankert, 1989). Like Nightingale 
(McDonald, 2001), this leader in the specialty of nurse anesthesia recog-
nized that in addition to clinical excellence, maintenance of a clinical 
outcomes database and dissemination of research findings in peer-
reviewed literature, were requisites of professionalism.

STUDIES OF ANESTHESIA OUTCOMES

Municipal or state-level study commissions that examined anesthetic 
morbidity and mortality in the 1930s and 1940s were hampered by the 
unwillingness of anesthesia providers to share their data (Ruth, 1945). 
No concerted effort was made to track anesthetic outcomes until the 
1950s.

The first large-scale study of anesthesia morbidity and mortality 
was conducted by Beecher and Todd (1954). Muscle relaxants were 
found to be significantly associated with anesthetic morbidity and 
mortality. Almost 60 years later, investigators have noted a high inci-
dence of postoperative residual blockade in contemporary anesthesia 
practices, despite the advances in pharmacology, technology, and pro-
vider education (Murphy, 2012).

In the 1970s, a rapid increase in malpractice insurance premi-
ums prompted a new research method for investigating anesthetic 
outcomes: analysis of closed malpractice claims. Pioneered by the 
National Association of Insurance Commissioners, this methodology 
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was adopted by the American Society of Anesthesiologists (ASA) that 
has conducted the largest anesthesia closed claims study to date with 
nearly 9,000 cases reviewed (Brunner, 1984; Cheney, 2010; Metzner, 
Posner, Lam, & Domino, 2011). Over 50 publications in peer-reviewed 
journals have emanated from this study, often with the focus of les-
sons learned in specific practice-related areas such as equipment, air-
way management, and specialty practice areas. Recent publications 
include risk factors associated with ischemic optic neuropathy after 
spinal fusion surgery (Lee et al., 2012); cervical spinal cord, root and 
bony spine injuries (Hindman et al., 2011); injury and liability associ-
ated with cervical procedures for chronic pain (Ramthell et al., 2011); 
and malpractice claims associated with medication management for 
chronic pain (Fitzgibbon et al., 2010).

The American Association of Nurse Anesthetists Foundation 
(AANAF) has also conducted a closed claims study that is method-
ologically similar to the ASA study. Peer-reviewed papers related 
to this study have also focused on lessons learned in specific areas 
such as preinduction activities and the genesis of perioperative 
respiratory, peripheral nerve, and other injuries (Crawforth, 2002; 
Fritzlen, Kremer, & Biddle, 2003; Jordan, Kremer, Crawforth, & 
Shott, 2001; Kremer, Faut-Callahan, & Hicks, 2002; Larson & Jordan, 
2001; MacRae, 2007; Moody & Kremer, 2001). Distinctions in out-
comes among anesthesia providers have not been described in these 
studies.

Research findings from both the AANAF and ASA studies demon-
strate that the process of care, rather than patient acuity or procedure 
complexity, is most frequently associated with outcomes that are not 
optimal (Caplan, Vistica, Posner, & Cheney, 1997; Cheney, 2010; Jordan 
et al., 2001; Kremer et al., 2002; Metzner, Posner, Lam, & Domino, 2011; 
Petty, Kremer, & Biddle, 2002). To foster improved decision making 
and reinforce principles of care to decrease the incidence of adverse 
outcomes, human patient simulation has been used as an instructional 
tool for clinicians and trainees.

The use of human patient simulation in the context of high-fidelity 
simulation labs provides trainees and practitioners with opportuni-
ties to develop crisis management skills in rarely occurring, poten-
tially fatal scenarios (Blum et al., 2004; Cooper et al., 2008; Coopmans 
& Biddle, 2008; Lucisano & Talbot, 2012; Register, Graham-Garcia 
&Haas, 2003). Human patient simulation has also been used for 
nurse anesthesia faculty development (Hartland, Biddle, & Fallacaro, 
2003) and critically evaluated as an educational tool by health care 
educators.
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A recent paper noted that the best features and practices of simula-
tion-based education in health care include

Feedback provided to learners. ■

Deliberate practice that occurs away from the bedside. ■

Integration of simulation into health sciences curriculum. ■

Measurement of outcomes that may be infl uenced by simulation. ■

Fidelity of simulation. ■

Acquisition and maintenance of skills, for example, management of  ■

diffi cult airways, placement of central venous catheters.
Mastery learning, for example, the ability to practice skills in the  ■

simulation lab before performing the same skills at the bedside.
Transfer of simulation-based learning to clinical practice. ■

Team training. ■

High-stakes testing. ■

Instructor training (McGaghie et al., 2010). ■

The impact and educational utility of simulation-based education 
in health care are likely to increase in the future. However, simulation 
labs currently vary significantly in terms of their infrastructure and 
available resources. The Society for Simulation in Healthcare (SSiH) 
has developed criteria for the certification of simulation instructors 
and accreditation standards for simulation labs. At this writing, six of 
over 300 simulation labs worldwide have fulfilled the criteria for SSiH 
accreditation. As available resources for simulation education become 
more consistent, additional research on knowledge transfer from the 
simulation lab to clinical practice is needed.

There is a developing body of research evidence showing that there 
is knowledge transfer from the simulation lab to clinical practice with 
beneficial effects on clinical outcomes. For example, clinicians who par-
ticipate in simulation-based training on difficult airway management 
have decreased incidences of failed airway management scenarios. In 
addition to decreasing the potential morbidity and mortality associated 
with airway mishaps, operating room time and professional fees based 
on time are decreased when less clinical time is required to teach train-
ees these skills at the bedside. However, there remain critical challenges 
and gaps in research on the transfer of knowledge, skills, and abilities 
from the simulation lab to clinical practice (McGaghie et al., 2011). Nurse 
anesthesia educators have critically evaluated human patient simula-
tion as an educational tool (Hotchkiss, Biddle, & Fallacaro, 2002).

Another use of human patient simulation that has been described 
is during the interview process for prospective nurse anesthesia 
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students. Applicants are assigned to small groups and provided with 
a critical scenario in which they must work collaboratively (Penprase 
et al., 2012). This type of observed interaction and operationalization 
of critical care nursing skills may provide useful information that is 
predictive of the potential success of these applicants in a nurse anes-
thesia program.

As noted earlier, a methodological and design challenge for out-
comes research is that anesthetic mortality occurs rarely today, with 
approximately one death in 200,000 cases (Jones, 2001; Lema, 2003; 
Li, Warner, Lang, Huang, & Sun, 2009). The Centers for Medicare & 
Medicaid Studies, the American Hospital Association, the ASA, the 
American College of Surgeons, and the Veterans Administration 
developed a strategy to reduce surgical morbidity over a 5-year period 
(Lema, 2003). The result of that collaboration is the Surgical Care 
Improvement Project (SCIP). The goal of SCIP was to reduce surgical 
complication by 25% by 2010. These data are publicly reported on the 
Centers for Medicare & Medicaid Services (CMS) Hospital Compare 
website, http://www.cms.gov/Medicare/Quality-Initiatives-Patient-
Assessment-Instruments/HospitalQualityInits/HospitalCompare.
html (CMS, 2012a). SCIP measures include the following:

SCIP Inf-1: Prophylactic antibiotics are received within 1 hour before  ■

surgical incision.
SCIP Inf-2: Prophylactic antibiotic selection for surgical patients. ■

SCIP Inf-3: Prophylactic antibiotics discontinued within 24 hours  ■

after surgery end time.
SCIP Inf-4: Cardiac surgery patients with controlled 6:00 a.m. post- ■

operative glucose.
SCIP Inf-6: Surgery patients with appropriate hair removal. ■

SCIP Info-10: Surgery patients with perioperative temperature  ■

management.
SCIP Card-2: Surgery patients on beta-blocker therapy before arrival  ■

who received a beta-blocker during the perioperative period.
SCIP VTE-1: Surgery patients with recommended venous throm- ■

boembolism (VTE) prophylaxis ordered.
SCIP VTE-2: Surgery patients who received appropriate VTE pro- ■

phylaxis within 24 hours before surgery to 24 hours after surgery 
(Thiemann, 2012).

As of 2011, SCIP compliance has affected Medicare and Medicaid 
reimbursement rates. One recent study examined compliance with 
the SCIP surgical site infection (SSI) module, requiring prophylactic 
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antibiotic administration 1 hour prior to surgical incision between 
2009 and 2010 to determine whether compliance with SCIP correlated 
with SSI rates reported by the National Surgery Quality Improvement 
Program (NSQIP) data for the same period. The authors found no sta-
tistically significant association in patients whose care failed SCIP Inf-1 
guidelines and the rates of SSI. These investigators posited that SCIP 
compliance should not be used to determine Medicare and Medicaid 
reimbursement rates because there was no observed correlation 
between failure of SCIP Inf-1 and SSI (Garcia, Fogel, Baker, Remine, 
& Jones, 2012). Other studies have demonstrated a modest association 
with process measures and patient outcomes (Thiemann, 2012).

CMS has developed the Ambulatory Surgical Center (ASC) 
Quality Reporting (ASCQR) Program, which is a pay-for-reporting, 
quality data program. Under this program, ASCs report quality of 
care data for standardized measures to “receive the full annual update 
to their ASC annual payment rate, beginning with calendar year 2014 
payments.” See http://www.cms.gov/Medicare/Quality-Initiatives-
Patient-Assessment-Instruments/ASC-Quality-Reporting/index.html. 
These measures include:

Patient burns. ■

Patient falls. ■

Wrong site/wrong side/wrong patient/wrong procedure/wrong  ■

implant.
Hospital transfer/admission. ■

Prophylactic antibiotics within 1 hour of procedure. ■

Use of patient safety checklist, for example, WHO checklist (WHO,  ■

2012). Facility volume data on selected procedures.
Infl uenza vaccination coverage among health care providers (CMS,  ■

2012b).

As members of multidisciplinary teams providing perioperative 
care in both inpatient and outpatient settings, CRNAs exert leader-
ship daily, helping to ensure compliance with regulatory guidelines. 
Measures of compliance with these guidelines reflect the outcomes of 
direct patient care and leadership provided by CRNAs.

Regarding variables related to anesthesia care, it is difficult to clas-
sify anesthesia-specific events versus surgery-specific events. Outcomes 
such as epidural abscesses following neuraxial anesthesia or patient 
awareness under general anesthesia are more likely to be associated 
with anesthesia care. However, there is not a validated algorithm to 
identify outcomes directly related to anesthesia care (Thiemann, 2012).
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As noted earlier, there are no ongoing prospective multicenter stud-
ies of anesthesia outcomes. Creation of a national health information 
network (NHIN) will facilitate national quality improvement activi-
ties. The NHIN is a set of standards, services, and policies that allow 
for secure web-supported health information exchange. The network 
will provide a foundation for exchange of health information across 
diverse entities. The intent of NHIN is to specify a simple, secure, scal-
able standards-based method for participants to send authenticated, 
encrypted health information directly to known and trusted recipients 
over the Internet at http://healthit.hhs.gov/portal/server.pt?open=512
&objID=1142&parentname=CommunityPage&parentid=4&mode=2 
(National Health Information Network, 2012). A limitation associated 
with NHIN is that only 10.7% of U.S. hospitals utilize a comprehen-
sive electronic medical record (Adler-Milstein, DesRoches, & Jha, 2011). 
Outcomes tracked in this manner can provide data that substantiate 
the reasonable cost and high quality of services provided by CRNAs 
and other advanced practice nurses (APNs).

Implementation of NHIN would also require standardized defini-
tions across all vendors so that risk factors and outcomes will be coded 
identically across all hospitals. Lack of standardization compromises 
efforts to use electronic data for quality improvement and bench-
marking. Information technology infrastructure must allow for data 
exchange within regional networks. Centralized data management 
and analysis are vital to benchmarking clinical practices and further 
demonstration of outcomes associated with care provided by APNs 
(Thiemann, 2012).

Performance measures are critical to the national effort to ensure 
that patients receive appropriate and high-quality care. Pay for perfor-
mance (P4P), or value-based purchasing, has endeavored to link clini-
cal outcomes with reimbursement. P4P also includes disincentives for 
negative consequences of care or increased costs for “never” events, for 
example, wrong-site surgery, operative or postoperative complications, 
medication errors (Agency for Health Research and Quality [AHRQ], 
2012a).

Investigators used Medicare data to examine 30-day mortality 
among over 6 million patients who had acute myocardial infarction, 
congestive heart failure, or pneumonia, or who underwent coronary 
artery bypass grafting between 2003 and 2009. These researchers 
found no evidence that the largest hospital-based P4P program led to 
decreases in 30-day mortality among these patients and suggested that 
expectations for improved outcomes related to P4P should be modest 
(Jha, Joynt, Orav, & Epstein, 2012).
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Over 40 million surgical and diagnostic procedures, most accom-
panied by anesthesia, are performed annually in the United States 
(Anesthesia Quality Institute, 2009). Meaningful and accurate out-
come data for the types of surgeries and anesthetics, with or without 
anesthesia providers, could be collected in a longitudinal multicenter 
prospective study. The costs associated with such a study would be 
offset by reductions in unnecessary surgery, risky surgery, poor health 
care providers, perioperative deaths, and delayed discharge times 
(Lema, 2003). To date, no such study has been designed or imple-
mented. Political, logistical, and economical constraints may account 
for the failure to implement such a study. Research findings reported 
by closed claims investigators provide information regarding the gen-
esis of anesthetic morbidity and mortality, but do not provide epide-
miologic data, for example, numerator and denominator, or anesthetic 
morbidity and mortality.

OUTCOMES IN RURAL SETTINGS

Nurse anesthetists are the primary anesthesia providers in rural 
America, which enables health care facilities in these medically 
underserved settings to offer obstetrical, surgical, and trauma stabi-
lization services. In some states, nurse anesthetists are the sole anes-
thesia providers in nearly 100% of rural hospitals (AANA, 2012b). 
Little outcomes research exists on anesthesia provided in rural 
America. Orkin (1998) noted that case mix and patient outcomes had 
not been studied relative to the rural anesthesia workforce. Absent 
full implementation of NHIQ of similar strategies, this information 
deficit persists.

Rural CRNAs provide a broad range of anesthesia-related services 
within and outside of the operating room. One study found significant 
differences in the employment settings of medically directed and non-
medically directed CRNAs, the availability of certain anesthetic agents 
and monitoring devices, and the representation of surgical specialists 
based on the size of the rural community and hospital. However, this 
study did not examine anesthetic or surgical outcomes (Monti Seibert, 
Alexander, & Lupien, 2004).

An analysis of cesarean section outcomes showed no difference 
in complication rates when anesthesia was provided by a CRNA or a 
CRNA–physician team. Because solo CRNAs often provide anesthe-
sia in rural settings, these findings help to quantify the outcomes of 
CRNA-provided in rural settings (Simonson et al., 2007).
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A rare prospective study of anesthesia outcomes in a rural hospital 
described data collected over a 25 year period on patients who under-
went cholecystectomies. These patients were statistically compared 
with matched controls from urban medical centers. All the anesthet-
ics were administered by the same CRNA. There were no statistically 
significant differences in outcomes, including postoperative complica-
tions, between the two datasets (Callaghan, 1995).

Another study of rural anesthesia services involved surveying hos-
pital administrators regarding their satisfaction with anesthesia ser-
vices in rural Washington and Montana (Dunbar et al., 1998). Survey 
respondents indicated that they were satisfied with the anesthesia ser-
vices provided. The authors noted that “all the administrators rated the 
care provided in their anesthesia departments as either good or very 
good” (Dunbar et al., 1998, p. 805). A replication of this study was con-
ducted with rural Illinois hospital administrators, which also demon-
strated that the majority of respondent administrators rated anesthesia 
care in their facilities as “good or very good” (Kremer & Stark, 2000). 
The perceptions of hospital administrators regarding anesthesia care 
in their facilities are important, because administrators have access to 
data such as morbidity and mortality reports as well as patient satis-
faction surveys.

OUTCOME MEASUREMENT IN NURSE ANESTHESIA

There have been national-level discussions on the need for outcomes 
research in nurse anesthesia for many years. One of the first initia-
tives to collect outcomes data that could be analyzed in aggregate was 
with AANA AQ Plus program initiated in 1989 (Kraus, 1994). AQ Plus 
collected data points including patient demographics, surgical proce-
dures, anesthetic agents, and techniques used. The program did not 
have wide market penetration and the software was not suitable for 
aggregate data analysis. To date, there have not been products devel-
oped for practicing CRNAs to track their clinical outcomes. Efforts 
such as NHIQ may provide a repository of individual and aggregate 
clinician performance data.

Many nurse anesthesia educational programs utilize web-
 supported clinical case-tracking applications. This type of software 
captures data such as patient demographics, procedures performed, 
types of anesthetic agents administered, duration of the case, and so 
forth. The data can be entered using a smart phone and later uploaded 
to the website of the vendor. Data can be viewed on the website or 
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downloaded to a spreadsheet application for analyses of individual 
or group performance. Perhaps practitioners will employ similar soft-
ware for quality improvement activities, but there may be concern that 
such data would be legally discoverable in the event of litigation.

Automated anesthesia records are used in some practice settings. 
When this is the case, the system chosen may have the capability to 
capture data related to quality improvement and outcome assessment 
activities. The availability of digital information on multiple patients 
permits analysis of patient characteristics or intraoperative events as 
related to clinical outcomes. It is clear that meaningful outcomes anal-
ysis of rarely occurring events, such as anesthetic mortality, requires 
large datasets. For some outcomes, a single facility may not have suffi-
cient patient volume to conduct rigorous outcome analyses. Prior to the 
development of the NHIQ initiative, some authors advocated outcomes 
data sharing among institutions to increase analytic power. Third-
party payers are also interested in patient outcomes, as demonstrated 
by the P4P program. The availability of anesthesia outcomes data in 
digital format allows for its integration into other internal and external 
databases. When information anesthesia care is incorporated into the 
medical record, the role of anesthesia in overall patient outcomes can 
be assessed. Individual provider variations in clinical practice can also 
be studied (Dutton & Dukatz, 2011).

FAILURE TO RESCUE

“Failure to rescue” describes failure to prevent clinically important 
deterioration, such as death or permanent disability from a complication 
of an underlying disease or a complication of medical care. Failure to 
rescue provides a measure of the degree to which providers responded 
to adverse occurrences that developed on their watch. It may be related 
to the quality of monitoring or to the efficacy of actions taken once 
early complications are recognized, or both (AHRQ, 2012b).

Initial studies of surgical morbidity and mortality correlated with 
other quality measures. Rates of failure to rescue have been utilized as 
outcome measures in studies that have compared the educational level 
and experience of nurses against patient outcomes (Aiken, Clarke, 
Silber, & Sloane, 2003).

The AHRQ technical report that developed the AHRQ Patient 
Safety Indicators (McDonald et al., 2002) reviewed the evidence sup-
porting failure to rescue as a measure of the quality and safety of hos-
pital care. Although failure to rescue was included in the final set of 
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approved indicators, the expert panels that reviewed each potential 
indicator identified some unresolved concerns about its use. For exam-
ple, patients with advanced disease processes may be especially dif-
ficult to rescue from complications such as sepsis and cardiac arrest. 
Patients with advanced illness may not desire “rescue” from such com-
plications (AHRQ, 2012b).

Failure to rescue methodology has been used to study anesthesia 
outcomes related to the anesthesia providers involved (Pine, Holt, & 
Lou, 2003; Silber et al., 2000). These two papers analyzed a Pennsylvania 
Medicare dataset. The risk-adjusted mortality rates of Medicare patients 
who underwent carotid endarterectomy, cholecystectomy, hernior-
rhaphy, hysterectomy, knee replacement, laminectomy, mastectomy, 
or prostatectomy were compared for anesthesiologist-directed and 
nonanesthesiologist-directed cases and analyzed for a 3-year period. 
The result was a statistically insignificant difference in negative out-
comes between anesthesiologist-directed and nonanesthesiologist-
directed cases.

Clinicians and administrators have assessed the degree to which 
the “failure to rescue” indicator identifies true problems in the pro-
cess of care at the individual or system level. Failure-to-rescue compli-
cations can be flagged through administrative data, and the clinical 
course of events then evaluated. Many factors influence whether a case 
is included in the measure, such as existing health problems, the pres-
ence of complex comorbidities, and variations in clinical documenta-
tion and coding practices (Talsma, Bahl, & Campbell, 2008). Therefore, 
studies that employ failure to rescue methodology need to rigorously 
assess multiple covariates and their potential association with a given 
outcome.

NURSE ANESTHESIA OUTCOME MEASURES AND PROJECTS

Anesthesia outcomes research has focused on what Lohr (1988) 
described as “the five Ds: death, disease, disability, discomfort, and 
dissatisfaction.” A shift toward outcomes studies focused on other 
aspects of health such as survival rates, states of physiological and psy-
chological health, and satisfaction with care rendered was described 
by Lohr (1988).

The AANAF funds research and professional development for 
nurse anesthetists. Outcomes studies have been among the top pri-
orities of the AANAF research agenda for some time. The AANAF 
mission is “advancing the science of anesthesia through education 
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and research” (AANA, 2012c). Over the course of its 30-year history, 
AANAF has awarded more than $2.2 million to 2,275 students and 
CRNAs for scholarships, fellowships, research grants, and poster pre-
sentations. Current AANAF research priorities include health care 
policy research, practice, and clinically oriented research and educa-
tion (AANA, 2012d).

The thrust of AANAF nurse anesthesia outcomes research has 
been the ongoing study of closed malpractice claims filed against 
nurse anesthetists (Jordan et al., 2001). The goal of this ongoing study 
has been to determine the causes of anesthesia-related patient injury 
or death, identify trends in adverse anesthetic outcomes, and compare 
research findings with current standards of practice. The results of 
this study have affected practice standards (MacRae, 2007). For exam-
ple, current COA requirements for pediatric clinical experience were 
affected by data from the AANAF closed claims study.

Data for the AANAF closed claims study were collected with the 
permission of insurance carriers for CRNAs who need to obtain their 
own malpractice coverage, such as those nurse anesthetists who are 
not hospital-employed or group-employed. Ongoing data analysis 
has demonstrated results that mirror those of the ASA closed claims 
study: The most frequently represented patients in the database are 
lower acuity patients who underwent elective surgical procedures. 
Monetary awards were directly related to the severity of the adverse 
outcome. When anesthesia care was determined to be inappropriate, 
the severity of the injury and monetary award were higher (Jordan 
et al., 2001).

These research findings resulted in recommendations to study 
nurse anesthesia educational curricula and continuing education 
offerings. For example, the area of office-based surgery and related 
closed claims research findings influenced the development of AANA 
guidelines for office-based anesthesia (AANA, 2012e).

CRNAs are pursuing doctoral education in greater numbers, which 
bodes well for the future of the specialty and the generation of addi-
tional outcomes research. Funding initiatives for doctoral study and 
interviews with CRNA doctoral students and active researchers attest 
to the richness of discovery that is evident in this growing community 
of scholars.

A recent cost-effectiveness analysis (CEA) of anesthesia providers 
found that CRNAs are less costly to train than anesthesiologists and 
can perform the same set of anesthesia services, including relatively 
rare and difficult procedures such as open-heart surgeries, organ trans-
plantations, and pediatric procedures. In concert with the Institute of 
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Medicine (IOM) report, the investigators noted that “as the demand for 
healthcare continues to grow, increasing the number of CRNAs and 
permitting them to practice in the most efficient delivery models, will 
be a key to containing costs while maintaining quality of care” (Hogan 
et al., 2010).

Malpractice insurance premium rates for CRNAs indirectly reflect 
outcomes of care provided by nurse anesthetists. Insurance rates for 
self-employed CRNAs have declined significantly since the 1980s 
(AANA, 2010b). In 2009, the average CRNA malpractice premium was 
33% lower than it was in 1988, or 62% lower when adjusted for inflation. 
This decline in malpractice premium rate reflects the safe care provided 
by nurse anesthetists. The rate drop is impressive given inflation, our 
litigious society, and generally higher jury awards (AANA, 2010b).

EVIDENCE-BASED PRACTICE (EBP)

New clinical information is generated more quickly than it can be 
assimilated by trainees and practicing clinicians. Nurse anesthesia 
students, faculty, and practitioners need the most current information 
regarding health care and anesthesia practice. This information need 
is acute for student registered nurse anesthetists, because they must 
rapidly learn complex specialty-related content and use this informa-
tion to justify clinical actions to their faculty (Pellegrini, 2006). Using 
EBP concepts helps balance the demand for current information with 
the exponentially increasing supply of specialty-related research 
information.

EBP has been described as “the integration of individual clinical 
expertise with the best available external clinical evidence from sys-
tematic research” (Sackett, Rosenberg, Gray, Haynes, & Richardson, 
2007). Health care professionals may believe that their practices have 
always reflected evidence-based underpinnings, but performance 
assessments indicate this is not the case (McGlynn et al., 2003). Current 
literature advocates increased adoption of EBP, but EBP implementa-
tion is inconsistent (Kavey, 2008).

The Institute of Medicine Committee on the Health Professions 
Education Summit suggested a paradigm shift for health professions 
education. The principal goal of this process was that “all health pro-
fessionals will be educated to deliver patient-centric care as members 
of an interdisciplinary team, emphasizing evidence-based practice, 
quality improvement approaches, and informatics” (Greiner & Knebel, 
2003).
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The American Association of Colleges of Nursing, health educa-
tors, and foundations released competencies and action strategies for 
interprofessional education in 2011. The goal for operationalization of 
these competencies is transformation of the health care delivery system 
to provide collaborative, high quality, and cost-effective care to bet-
ter serve every patient. The Core Competencies for Interprofessional 
Collaborative Practice identified four domains of core competencies 
needed to provide integrated, high-quality care to patients in the cur-
rent health care delivery system. The panel recommended that future 
health professionals be able to:

Assert values and ethics of interprofessional practice by placing the  ■

interests, dignity, and respect of patients at the center of health care 
delivery and embracing the cultural diversity and differences of 
health care teams.
Leverage the unique roles and responsibilities of interprofessional  ■

partners to appropriately assess the health care needs of patients 
and populations served.
Communicate with patients, families, communities, and other health  ■

professionals in support of a team approach to preventing disease 
and disability, maintaining health, and treating disease.
Perform effectively in various team roles to deliver patient/  ■

population-centered care that is safe, timely, effi cient, and equitable 
(AACN, 2011a).

Another report, “Team-Based Competencies, Building a Shared 
Foundation for Educational and Clinical Practice,” was held in 2011 and 
included 80 leaders from diverse health professions who previewed 
the Interprofessional Education Collaborative (IPEC) core competen-
cies. These leaders created action strategies to transform health profes-
sional education and health care delivery in the United States (AACN, 
2011b). Utilization of these competencies in the context of interprofes-
sional education and practice has great potential to positively impact 
health care, including care delivered by APNs, including CRNAs.

The paradigm shift that is occurring in health care includes the 
movement of health care delivery away from the traditional physician-
dominated practice toward the concept of the physician as team leader, 
seeking the best evidence for patient care. Ideally, such physicians and 
teams will have the ability and expectation to continuously learn and 
change through utilization of evidence-based clinical support, infor-
matics, and clinical data repositories. The potential scope of this initia-
tive clearly includes all health professionals (Kavey, 2008).
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Nurses may have the most experience in using EBP, with a record 
dating back to the time of Nightingale (McDonald, 2001). Nurses are 
the largest group of health care providers, numbering 3,100,000 (ANA, 
2012). The projected job growth in nursing over the time frame of 2008 
to 2018 is 581,500, reflecting a 22% growth in nursing employment. The 
current vacancy rate for CRNA positions is low, but expected retire-
ments from 2014 and beyond will greatly increase the market demand 
for nurse anesthetists (AANA, 2012f).

A survey of 3,000 licensed nurses in the United States demonstrated 
that almost half of the respondents were unfamiliar with the term 
evidence-based medicine. More than half of these survey respondents 
had not identified a clinical problem that required research, and 43% 
“sometimes, rarely, or never” read nursing journals or texts (Pravikoff, 
Tanner, & Pierce, 2005).

Significant information literacy and access to adequate informa-
tion technology are needed for implementation of EBP with tools 
such as best-practice databases, clinical practice guidelines, elec-
tronic medical records, and computerized physician order entry. 
Nurses report that access to evidence-based information can be 
“extremely difficult.” Fewer than 50% of respondents to Pravikoff’s 
(2005) survey reported available workstation access to the Internet. 
This may be offset by the increasing use of smart phones with func-
tional web browsers. However, attitudes toward EBP are complex, 
with a majority of nurses identifying a colleague or supervisor as 
their primary information source, rather than any independent lit-
erature source.

One suggested educational direction is to include EBP as a core 
competency throughout all levels of nursing curricula. Related com-
petencies should include formation of PICOT questions, where P = 
patient population, I = intervention or area of interest, C = comparison 
intervention or comparison group, O = outcome, and T = time frame. 
Students and practitioners need to be able to search for the best evi-
dence, for example, specifically preappraised evidence and evidence-
based clinical practice guidelines, and integrate the best evidence 
with their clinical expertise and patient preferences related to clinical 
decisions. Students also need to be able to assess outcomes based on 
EBP changes and participate in team EBP projects. Graduate students 
should be required to demonstrate facility with synthesizing a body 
of evidence to initiate and evaluate practice changes to improve the 
health of individuals, lead practice changes based on the best evidence 
for populations of patients, generate evidence through outcomes man-
agement, and mentor others in EBP (NLN, 2008).
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It is difficult for practitioners and trainees to remain current with the 
relevant advances in their fields of interest. The major bibliographic data-
bases cover less than half of the world’s literature and are biased toward 
English-language publications. Textbooks, editorials, and reviews that 
have not been systematically prepared may be unreliable. Much evi-
dence is unpublished, and yet unpublished data may have clinical sig-
nificance. More easily accessible research papers tend to exaggerate the 
benefits of interventions (Cochrane Collaboration, 2008).

The Cochrane Library consists of a regularly updated collection of 
EBP databases including The Cochrane Database of Systematic Reviews. 
This database includes systematic reviews of health care interventions 
that are produced and disseminated by the Cochrane Collaboration. The 
Cochrane Library is published quarterly and is available in digital format 
and online. Abstracts of the reviews are available to browse and search 
without charge on this website (www.cochrane.org; Cochrane, 2012). 
Anesthesia-related Cochrane Reviews topics have included the bispectral 
index (Punjasawadwong, Bunchungmonogko, & Pongschiewboon, 2008).

A recent review described the implementation of EBP in anesthesiol-
ogy and critical care. The authors found that outcomes research employ-
ing evidence-based approaches was seen in subspecialty areas such as 
pediatrics, obstetrics, and general anesthesia, as well as in critical care. 
The integration of individual expertise with data from externally con-
ducted systematic research was described as a benefit of EBP. While EBP 
has its origins in the treatment- and diagnosis-related competencies of 
primary care, its tenets are applicable to nontherapeutic specialties such 
as anesthesia and critical care (Schulman, Schardt, & Erb, 2002).

NURSE ANESTHESIA COMPETENCIES, CURRICULAR MODELS, 

AND EVIDENCE-BASED PRACTICE

Organizations seek to identify the core capabilities, or competencies, 
that have sustainable value and wide applicability to the customers that 
they serve. Professional nursing organizations that serve the interests 
of patients generally identify role-related competencies that describe 
their vision of the skills and abilities that the individual must possess 
(Callahan, 1988). For example, the AANA Code of Ethics for the Certified 
Registered Nurse Anesthetists (2010c) describes competence as including 
involvement with lifelong professional educational activities, partici-
pating in continuous quality improvement initiatives and maintaining 
licensure according to the statutory and regulatory requirements for 
recertification.
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In education, AANA has adopted master’s-level educational com-
petencies required of the CRNA for entry into practice. These are the 
acquired knowledge, skills, and competencies in patient safety, peri-
anesthetic management, critical thinking, communication, and the 
professional role identified by the Council on Accreditation of Nurse 
Anesthesia Educational Programs (January, 2012) SIII: Program of 
Study, Criterion C-20. One of the related criteria in this standard is 
critical thinking, which “is demonstrated by the ability of the graduate 
to provide nurse anesthesia care based on sound principles of research 
and evidence” (COA, 2012).

The movement of advanced practice nursing education to the prac-
tice doctorate level has mandated additional competencies to reflect 
this educational level. The COA’s additional criteria for practice-ori-
ented doctoral degrees (COA, 2012) reflects additional doctoral-level 
competencies. These competencies are reflected in the curricula 
of nurse anesthesia programs at the clinical doctorate level that are 
accredited by the COA.

Several of the identified competencies for CRNAs prepared at the 
practice doctorate level address EBP. For example, the competency area 
of biological systems, homeostasis, and pathogenesis advocates the 
use of “a systematic outcomes analysis approach in the translation of 
research evidence and data in the arts and sciences to demonstrate that 
these interventions will have the expected effects of nurse anesthesia 
practice” (COA, 2012).

In the competency area of health care improvement, CRNAs pre-
pared with practice doctorates are expected to use “EBP to inform clin-
ical decision making in nurse anesthesia.” Regarding competencies in 
technology and informatics, a CRNA with a practice doctorate would 
use “information systems/technology to support and improve patient 
care and health-care systems; design, select, and use information tech-
nology to evaluate programs of care and health systems; and critically 
evaluate clinical and research databases used as clinical decision sup-
port resources” (COA, 2012).

Pellegrini (2006) noted that as nurse anesthesia curricula and 
clinical practice evolve, instructional methods will need to reflect 
EBP. The paradigm of using clinical judgment and expertise as the 
basis for clinical decision making will shift to a structure that incor-
porates the best available evidence to formulate clinical decisions, 
as described above, in the technology and informatics competency, 
along with clinical experience and expertise. Implementation of EBP 
principles into nurse anesthesia education will yield a well-informed 
student along with ensuring that students and faculty remain at 

Kleinpell_PTR_Ch10_18-03-13_259-290.indd   276Kleinpell_PTR_Ch10_18-03-13_259-290.indd   276 3/27/2013   6:29:54 PM3/27/2013   6:29:54 PM



10. OUTCOMES ASSESSMENT IN NURSE ANESTHESIA 277

the forefront of the latest evidence that is available in the literature 
(Pellegrini, 2006).

When one is presented with a clinical question, the EBP analysis 
is as follows:

Defi ne the problem or question in terms of the patient or problem, 1. 
the intervention or comparison interventions used to answer the 
question, and the fi ndings of the research reviewed.
Outline the current steps in one’s clinical practice to address the 2. 
problem.
Use a ranking system to determine the quality of evidence avail-3. 
able in the literature. This hierarchy, in descending order, consists 
of fi ndings from systematic review of well-designed clinical studies 
(meta-analyses); results of one or more appropriately designed stud-
ies (randomized trials, cohort studies); results of large case series 
and case reports; editorial and opinion pieces; animal research; and 
in vitro research.
Identify the resources available to implement any proposed changes 4. 
to practice to differentiate which evidence is applicable to the cur-
rent clinical setting.
Assess the validity of the research presented with a consistent 5. 
rubric to review clinical trials that includes these questions:
a. Did the clinical trials studied include elements such as random-

ization of subjects, adequate sample size, and appropriate statisti-
cal analysis?

b. Were the results relevant to clinical practice?
c. Were the therapeutic interventions reported feasible for clinical 

practice?
d. Were all research subjects accounted for at the end of the study 

(Pellegrini, 2006)?

The “pyramid of evidence” is central to EBP. This concept is 
depicted in Figure 10.1. Utilization of EBP in anesthesia practice is 
increasing. Longitudinal outcomes studies in practices where EBP is 
employed can determine if associations exist between the implementa-
tion of EBP and improved outcomes.

The AANA has recognized the importance of EBP and its impor-
tance to health care and society. The AANA “realized the need to 
establish a systematic evidence-based process to analyze and resolve 
issues of import to the profession and clinical practice as the body of 
knowledge affecting nurse anesthesia continued to grow.” Based on 
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the work of Sackett et al. (2007), the AANA adopted the definition of 
evidence-based nurse anesthesia practice as “integration and synthe-
sis of the best research evidence with clinical expertise and patient 
values” in order to optimize the care of patients receiving anesthesia 
services (AANA, 2012g).

The member side of the AANA website (www.aana.com) lists these 
components of EBP:

Patient preferences/values. ■

Clinical expertise. ■

Best research evidence. ■

Five steps of the evidence-based process are delineated:

Ask a clinical question.1. 
Obtain the best research literature.2. 

In-Vitro (Test Tube) Research

Animal Research

Ideas, Editorials, Opinions

Case Reports

Case Series

Case Control Studies

Cohort
Studies

Systematic
Reviews and

Meta-analyses

Figure 10.1 The Evidence Pyramid
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Critically appraise the evidence.3. 
Integrate the evidence with clinical expertise and patient 4. 
preferences.
Evaluate the outcomes of the decision (AANA, 2012g).5. 

The AANA notes that as EBP is increasingly adopted, so are 
the available resources to translate evidence to practice. The AANA 
Professional Practice website (AANA, 2012g) provides information and 
resources to assist CRNAs and others who seek to learn more about 
EBP. The available resources include:

EBP resources. ■

EBP modules and tutorials. ■

Guidelines and systematic reviews. ■

Research terms and defi nitions. ■

Types of evidence (AANA, 2012g). ■

This commitment to EBP at the level of the national professional 
organization is laudable. What is central to this discussion is the impact 
of promulgating EBP principles on the outcomes of care provided by 
CRNAs, which requires prospective longitudinal multicenter data col-
lection and analysis.

OUTCOMES ECONOMICS AND POLICY DEVELOPMENTS

A CEA of CRNA practice was conducted in 2010. The investigators 
found the CRNAs are less costly to train than anesthesiologists and 
have the potential for providing anesthesia care efficiently. The analy-
sis noted that anesthesiologists and CRNAs can perform the same set 
of anesthesia services, including relatively rare and difficult proce-
dures such as open-heart surgeries, organ transplantation, and pediat-
ric procedures. In concert with the IOM report on the future of nursing 
recommendations to allow nurses to practice at the full scope of their 
education and training, this CEA has similar recommendations: “As 
the demand for healthcare continues to grow, increasing the number of 
CRNAs and permitting them to practice in the most efficient delivery 
models, will be a key to containing costs while maintaining quality 
care” (Hogan et al., 2010).

In 2001, the CMS allowed states to opt out of the requirement for 
reimbursement that a surgeon or anesthesiologist oversee anesthesia 
care provided by CRNAs. By 2005, 14 states opted out of this Medicare 
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Part A requirement. An analysis of Medicare data from 1999 to 2005 in 
the affected states found no evidence that opting out of the oversight 
requirement resulted in increased morbidity or mortality. Based on 
these findings, the authors recommended that CMS allow CRNAs in 
every state to work without the supervision of a surgeon or anesthesi-
ologist (Dulisse & Cromwell, 2010; IOM, 2010).

As of this writing, 17 states have opted out of the federal supervi-
sion rule: Iowa, Nebraska, Idaho, Minnesota, New Hampshire, New 
Mexico, Kansas, North Dakota, Washington, Alaska, Oregon, Montana, 
South Dakota, Wisconsin, California, Colorado, and Kentucky. Some of 
these opt-outs have withstood legal challenges from the medical soci-
eties of their respective states. When opt-outs have been contested, the 
federal supervision rule was described as a measure to ensure patient 
safety. However, the supervision rule is a requirement that hospitals 
must meet in order to receive Medicare reimbursement for anesthe-
sia services. This health care policy initiative helps to demonstrate the 
safety and quality of anesthesia care provided by CRNAs (AANA, 
2012h).

CONCLUSIONS

Outcomes research seeks understanding of the end results of certain 
health care practices and interventions. End results include effects that 
people experience and care about, such as improvement in functional 
status and quality of life, as well as morbidity and mortality. Linkage 
of care provided to the attained outcomes is a function of outcomes 
research, which can lead to improved care. Outcomes research has 
altered the culture of clinical practice and health care research by chang-
ing how we assess the end results of health care services. Outcomes 
research is the key to knowing the quality of care that can be achieved, 
and how providers can move to that level of care (AHRQ, 2012a).

Issues that face advanced practice nursing related to justifica-
tion of the use of APNs and the measurement of the effects of APN 
services on patients and health care systems are similar but distinct 
from those faced by individual APNs evaluating the outcomes of their 
particular practices. There is clearly a need for well-designed longi-
tudinal assessments of how APNs, including CRNAs, impact clinical 
outcomes. Since reimbursement decisions are driven by evidence of 
provider performance, APNs who lack valid, reliable data to substan-
tiate their “impactfulness” will struggle for equitable reimbursement 
(Ingersoll, 2008).

Kleinpell_PTR_Ch10_18-03-13_259-290.indd   280Kleinpell_PTR_Ch10_18-03-13_259-290.indd   280 3/27/2013   6:29:54 PM3/27/2013   6:29:54 PM



10. OUTCOMES ASSESSMENT IN NURSE ANESTHESIA 281

To address the need for addition of APN-sensitive outcome indica-
tors, development of electronic information systems that identify and 
track APN outcome data is required. This process requires national 
agreement on core outcome indicators germane to APNs and initiation 
of standards that support collection of APN-sensitive data. Health care 
organizations and third-party payers will be integral to the develop-
ment of such systems (Ingersoll, 2008).

Outcomes measurement is interconnected with every other aspect 
of the APN role. Effective outcomes measurement and performance 
reviews related to outcomes criteria require APNs to work collabora-
tively with others, to plan and organize processes of care and assess-
ment of quality in complex health services environments, and to allow 
scrutiny of their individual practices by others. In the end, the quality 
and value of care will improve along with recognition by the commu-
nity of the impact of the APN on outcomes of care (Ingersoll, 2008).

Nurses and APNs, including CRNAs, continue to be interested and 
involved in the area of outcomes to ensure that patients are represented 
as more than a composite of physiologic variables or billing data. The 
use of outcomes measures has helped APNs to articulate their unique 
value and contributions to the well-being of patients. Many health 
care outcomes measures do not identify or quantify the contributions 
of nurses. In anesthesia care, the role of CRNAs in patient outcomes 
has been at times diminished as a result of the economic competition 
between CRNAs and their physician counterparts.

Given the worsening mismatch between population health care 
needs and available resources, APNs and CRNAs must continue to 
demonstrate their quality and cost effectiveness. Implementation of 
the Affordable Care Act will provide an unprecedented opportunity 
for CRNAs and APNs to demonstrate the value added to the health 
care delivery system by this cadre of safe, cost-effective providers.

Historically, quality of care has been described using variables such 
as morbidity, mortality, length of stay, readmission, and cost. Methods 
have not been readily available to define quality in terms of the effect 
of health care delivery on the health of patients (Ditmyer et al., 1998). 
Combined administrative and health-related databases can demon-
strate outcome associated with nurse anesthesia practice.

Nurse anesthesia has made outcomes research an urgent priority. 
The benefits of this research in the policy arena are evident in the Hogan 
et al. (2010) and Dulisse and Cromwell (2010) papers. Development of 
methodologically sound outcomes research requires the preparation of 
more scholars within the specialty who have the expertise in research 
design and measurement. Fortunately, more CRNAs are rising to the 
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challenge of doctoral education, with 3% of AANA members prepared 
at the doctoral level.

Continuing to strive for the accurate measurement of nurse anes-
thesia outcomes remains a goal of the nurse anesthesia specialty. 
Continued research, application of EBP principles, and operationaliza-
tion of the recommendations of the IOM Future of Nursing Report will 
facilitate attainment of this goal.

Answers to Chapter Discussion Questions

The impetus for the development of closed malpractice claims 1. 
research was a signifi cant rise in anesthesia malpractice premiums 
in the 1970s.
There are gaps in research on the transfer of knowledge, skills, and 2. 
abilities acquired in human patient simulation. However, there is 
evidence that simulation-based training in skills such as diffi cult 
airway management improve performance as demonstrated by a 
decreased incidence of failed airway management for those clini-
cians who have completed simulation-based training in diffi cult 
airway management.
Investigators believe that SCIP compliance should not be used to 3. 
determine Medicare and Medicaid reimbursement rates because 
there was no correlation between SCIP INF-1 (prophylactic antibiot-
ics are received within 1 hour of surgical incision) and SSI.
Determining the contributions of anesthesia and surgery, respec-4. 
tively, to adverse perioperative outcomes is complex. For example, 
surgical aspects of spine surgery, such as positioning, the duration 
of surgery, and blood loss associated with the operation, can con-
tribute to the development of postoperative ischemic optic neuropa-
thy. However, factors under the control of the anesthetist, such as 
temperature regulation, ensuring that pressure points are padded, 
fl uid management, and maintenance of hemodynamic stability, can 
also impact this problem.
The implementation of EBP is limited by the reliance of some clini-5. 
cians on colleagues for information, rather than seeking informa-
tion from peer-reviewed sources. Adoption of EBP is more likely 
with access of clinicians to Internet search engines, through the web 
browsers in their smart phones, and computer workstations in clini-
cal areas.
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WEB LINKS

CMS Hospital Compare is a consumer-oriented website that provides 
information on how well hospitals provide recommended care to their 
patients. On this site, the consumer can see the recommended care that 
an adult should get if being treated for a heart attack, heart failure, 
pneumonia, or having surgery. The performance rates for this web-
site generally reflect care provided to all U.S. adults with the excep-
tion of the 30-day Risk Adjusted Death and Readmission measures 
and the Hospital Outpatient Medical Imaging measures that only 
include data from Medicare beneficiaries. Website: http://www.cms.
gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/
HospitalQualityInits/HospitalCompare.html 

The Nationwide Health Information Network: This network is a set 
of standards, services, and policies that enable secure health informa-
tion exchange over the Internet. The network will provide a founda-
tion for the exchange of health information across diverse entities, 
within communities, and across the country. This critical part of the 
national health IT agenda will enable health information to follow 
the consumer, be available for clinical decision making, and support 
appropriate use of health care information beyond direct patient care 
so as to improve population health. Website: http://healthit.hhs.gov/
portal/server.pt?open=512&objID=1142&parentname=CommunityPag
e&parentid=4&mode=2

CMS has developed the ASCQR Program, which is a pay-for-report-
ing, quality data program. Under this program, ASCs report quality of 
care data for standardized measures to “receive the full annual update 
to their ASC annual payment rate, beginning with calendar year 2014 
payments.” See: http://www.cms.gov/Medicare/Quality-Initiatives-
Patient-Assessment-Instruments/ASC-Quality-Reporting/index.html.
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Chapter 11: Measuring 
Outcomes of Doctor of 

Nursing Practice

MARGUERITE J. MURPHY AND KATHY S. MAGDIC

Chapter Objectives

Examine the current research available related to Doctor of Nursing 1. 
Practice (DNP) outcomes.
Explore rationale for the limited numbers of studies of DNP-related 2. 
outcomes.
Identify areas for future research related to DNP outcomes.3. 

Chapter Discussion Questions

Based on the literature supporting the DNP as the entry level degree 1. 
for advanced practice nurses (APNs) and the American Association 
of Colleges of Nurses’s (AACN) The Essentials of Doctoral Education 
for Advanced Nursing Practice, what are some of the outcomes of DNP 
degree-prepared nurses that should be evaluated?
What factors have infl uenced the study of DNP outcomes to date?2. 
Describe DNP outcomes that should be considered for future 3. 
study?
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T hough a practice doctorate degree in nursing has been offered 
for more than 20 years, an organized effort to examine and make 

recommendations for future development of a nursing practice doc-
torate occurred in 2002 when the American Association of Colleges 
of Nursing (AACN) convened a task force appointed for this rea-
son (AACN, 2004). In 2004, the AACN proposed the development 
of practice-doctorate programs for APNs, the DNP (AACN, 2004). 
Rationale supporting the need for the DNP degree included qual-
ity and safety issues in health care addressed in the Institute of 
Medicine’s (IOM) reports Crossing the Quality Chasm: A New Health 
System for the 21st Century (IOM, 2001) and To Err is Human (IOM, 
1999), increasingly complex patient care, rapidly changing health 
care systems, and the shortage of nursing faculty (AACN, 2004). 
DNP graduates are impacting health and health care outcomes as 
they implement initiatives, apply evidence-based practice changes, 
and explore the impact of system and practice changes. This chap-
ter presents an overview of the DNP and reviews the outcomes lit-
erature related to DNP practice.

AN OVERVIEW OF THE DNP

The DNP curriculum is conceptualized as having two components: 
the DNP essentials and specialty competencies. The DNP essentials 
consist of eight foundational outcome competencies deemed essen-
tial for all DNP graduates and serve as a guide for standardization of 
all DNP degree programs (see Exhibit 11.1). Specialty competencies, 
developed by national specialty nursing organizations, are intended 
to prepare the DNP graduate for a particular specialty (AACN, 2006). 
For example, in 2006, the National Organization of Nurse Practitioner 
Faculties developed the Nurse Practitioner (NP) Practice Doctorate 
Competencies, which identified the entry level competencies for all 
NPs who complete the DNP. These are intended to be used in conjunc-
tion with the DNP essentials as a framework to develop DNP NP curri-
cula (National Organization of Nurse Practitioner Faculties [NONPF], 
2006, 2011).

Early supporters of AACN and the DNP degree cited increasingly 
diverse and vulnerable populations, rapidly evolving health care sys-
tems and increases complexity of care as needs for better prepared 
health care providers (Draye, Acker, & Zimmer, 2006; Marion et al., 
2003; Mundinger, 2005). The literature identifies multiple attributes 
that the DNP degree would develop in APNs, thus better preparing 
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them to become leaders in the ever-changing future health care envi-
ronment (see Table 11.1). This early rationale and growing national 
acceptance for the DNP degree continue to serve as the impetus for 
recommending that APNs and nurse administrators are educated at 
the practice doctorate level.

A survey conducted by O’Dell (2012) requested data from 175 aca-
demic institutions with a DNP program and, based on responses from 
123 institutions (70.3%), O’Dell projects there will be an estimated total 
number of 10,331 DNP graduates in 2012 and 59,872 by 2015 (2012). 
With the current and expected increase in number of DNP programs 
and DNP graduates, it is time to examine the outcomes associated with 
DNP-prepared APNs.

Although evidence exists in the literature regarding the positive 
impact that APNs have on health care outcomes, evidence reflecting 
the impact of DNP-prepared APNs is non existent. A literature search 
using CINHAL, OVID, ProMED, and commercial search engines, 
such as Google and Bing, revealed no research studies specific to the 
impact of DNP-prepared nurses on health care outcomes. Reasons for 
this include there are not enough DNP graduates to effectively study 
(Cronenwett et al., 2011), and the DNP graduates are scattered across 
varied practice foci decreasing the likelihood of finding a concentrated 
group of DNP nurses to include in an outcomes study. Unlike evidence 
from the landmark study by Aiken, Clark, Cheung, Slone, and Silber 
(2008) that found that care provided by bachelor of science in nursing 

Exhibit 11.1 AACN Essentials of Doctoral Education for 

Advanced Nursing Practice

I.   Scientifi c underpinnings for practice

II.   Organizational and systems leadership for quality improvement and systems thinking

III.  Clinical scholarship and analytical methods for evidence-based practice

IV.   Information systems/technology and patient care technology for the improvement and 
transformation of health care

V.   Health care policy for advocacy in health care

VI. Interprofessional collaboration for improving patient and population health outcomes

VII.  Clinical prevention and population health for improving the nation’s health

VIII. Advanced nursing practice

Source: American Association of Colleges of Nurses. (2006). The Essentials of Doctoral Education for Advanced 
Nursing Practice.
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(BSN) graduates demonstrated better patient outcomes than care pro-
vided by non-BSN graduates, similar evidence does not yet exist for 
graduates with a DNP. Until such studies are undertaken, the impact 
of DNP-prepared nurses remains unknown.

DNP OUTCOMES

Individual Personal and Professional Outcomes

Anecdotal reports regarding the impact of obtaining a DNP degree on 
individual graduates’ personal outcomes have been reported related 
to personal satisfaction with degree achievement and professional out-
comes related to increased salaries, and movement into a more desir-
able, higher level professional position (Kung, 2012). The salary increase 
reported anecdotally is supported in the 2011 National Salary Survey 
for nurse practitioners and physician assistants, which indicated that 
DNP-prepared nurse practitioners make an average of $98,826 com-
pared with an average of $90,250 made by master’s-prepared nurse 

Table 11.1 Projected Attributes of DNP-Prepared Advanced Practice Nurses

Attributes Source(s)

Leadership in patient care and health care 
systems

Marion et al. (2003), Drayer et al. (2006), 
Montgomery and Poter-O’Grady (2010), 
Bellfl ower and Carter (2006)

Infl uence on health care policy Bellfl ower and Carter (2006)

Improve quality care and safety issues Marion et al. (2003), Mundinger (2005), Mundinger 
et al. (2000)

Improve clinical management Draye et al. (2006), Marion et al. (2003), Mundinger 
(2005), Mundinger et al. (2000)

Improve interprofessional practice Drayer et al. (2006)

Improve integration of evidence-based practice 
into health care

Bellfl ower and Carter (2006), Syler and Levin (2012)

Improve health promotion/risk reduction Draye et al. (2006)

Improve coordination of care Draye et al. (2006)

Use of technology for data collection and 
analysis of information

Draye et al. (2006), Montgomery and Poter-
O’Grady, 2010

Doctoral-prepared clinical educators Marion et al. (2003)
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practitioners (Pronsati, 2011). A recent survey of self- selected partici-
pants reinforced the findings that nurses entered DNP programs for 
the primary purposes of personal satisfaction and job advancement or 
job change (O’Dell, 2012).

Trends in DNP Education

Currently, most data come from survey reports demonstrating increas-
ing trends in numbers related to growth of DNP programs and DNP 
graduates. For example, as of May 2012, the AACN (2012b) reported that 
there are 184 DNP programs enrolling students at schools of nursing 
across the country with an additional 101 DNP programs in the plan-
ning stages. DNP programs are available in 40 states plus the District 
of Columbia with Florida, Massachusetts, Minnesota, New York, 
Pennsylvania, and Texas listed as the states with the highest number 
of programs, each with more than five. Between 2010 and 2011, the 
number of enrolled students in DNP programs increased from 7,034 to 
9,094 and the number of DNP graduates increased from 1,282 to 1,595 
(AACN, 2012a). As mentioned above, O’Dell estimates that there will 
be 10,331 DNP graduates in 2012 and 59,872 by 2015 (2012)

DNP COMPETENCIES

Three years (2010–2012) of national survey data related to DNP out-
comes were collected to answer the question: “Are graduates of DNP 
programs utilizing these core competencies in practice?” (slide 29, 
O’Dell, 2012). While the number of self-selected respondents was small 
for each of the 3 years, 294, 359, and 248, respectively, there were some 
interesting findings. The DNP degree was initially established for APNs 
with a clinical focus; however, over time the degree has expanded to 
include the practice of the nurse executive. Data from the O’Dell sur-
vey indicated that the largest majority of students are in programs of 
clinical concentration, with above 60% of respondents indicating this 
area of focus in each year for 2010, 2011, and 2012. Approximately 20% 
of respondents reported leadership in the area of concentration for 
these same years, making it the second highest area of concentration 
of DNP program focus (2012). The survey also indicated the number 
of DNP graduates accepting jobs as nursing faculty was increasing, a 
finding that supports one of the initial incentives for the DNP degree—
to increase doctoral-prepared clinical faculty. Other findings indicated 
that the largest majority of DNP graduates feel competent in the DNP 
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policy, evidence-based practice (EBP), leadership, and practice change 
essentials (O’Dell, 2012).

Professional contributions of DNP graduates include publications 
in journals and podium and poster presentations (O’Dell, 2012), and is 
an area that is being recognized and evaluated as a DNP outcome mea-
sure (Broome & Riner, 2012, Newland, 2012). A survey by Broome and 
Riner (2012) identified over 300 articles published in 59 journals from 
2007 to 2012, where at least one author displayed DNP credentials. The 
number of publications increased steadily over the 5-year period with 
most of the publications being focused on practice. A review of the 300 
articles to determine the focus or type of articles identified 147 data-
based articles, which included nurses and/or staff focus (n = 61) and 
patient focus (n = 86). Other areas identified in this survey included 
clinical intervention or original research (n = 115), evaluation of EBP 
guideline (n = 16), clinical teaching (n = 21), organization and systems 
improvement (n = 23), and practice or educational survey (n = 12). This 
survey also identified interdisciplinary authorship of medical doctors 
(MD) and doctors of philosophy (PhD). The increase in publications 
and presentations by DNP-prepared nurses indicate the increased 
leadership and scope of practice (slide 19, Broome & Riner, 2012) origi-
nally noted in AACN’s call for the DNP degree. Table 11.2 provides 
samples of articles published in nursing journals in 2011 and 2012.

Table 11.2 Sample of Articles Published in Nursing Journals Within the Last 

3 Years With Primary Author With DNP Degree

Journal Article Title

AANA Journal Intrathecal Hydromorphone for Postoperative Analgesia 
After Cesarean Delivery: A Retrospective Study

Advances in Neonatal Care Neonatal Nurse Practitioner Workforce Survey Executive 
Summary

International Journal of Nursing 
Practice

Understanding Overweight Adolescents’ Beliefs Using the 
Theory of Planned Behaviour

Journal of Advanced Nursing Paediatric Nurse Practitioner Managed Cardiology Clinics: 
Patient Satisfaction and Appointment Access

Journal of Association of Vascular 
Access

Evaluation Methods for the Assessment of Acute Care 
Nurse Practitioner Inserted Central Lines: Evidence-Based 
Strategies for Practice

Journal of Cardiovascular Nursing Managing Heart Failure: A Critical Appraisal of the Literature

(continued)
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DNP STUDENT PROJECTS

Data are being reported about DNP programs and the DNP graduate, 
but there remains little data documenting the impact of the DNP grad-
uate on outcomes related to the original established goals of improving 
nursing practice and patient outcomes, enhancing leadership skills to 
strengthen practice and health care delivery, and increasing faculty for 
practice instruction. At this point, there are no published studies com-
paring outcomes of DNP-prepared graduates to non-DNP-prepared 
graduates in similar roles. There are some data related to the profile of 
the DNPs’ practice (O’Dell, 2012), but scarce data as to the outcomes of 
that DNP practice. So the question remains: Does the knowledge and 
skills gained by this doctoral degree translate into improved patient, 
systems, and educational outcomes?

In an attempt to discover areas where DNP graduates are focus-
ing their efforts, an informal web search for DNP Capstone projects 
was performed. In addition, emails and phone calls were made to a 
number of schools with DNP programs requesting a list of titles and/
or abstracts. The search yielded 512 DNP capstone projects from over 
51 schools; 243 were accompanied by abstracts. The remainder con-
sisted of simple listings of DNP Capstone project titles. Capstone proj-
ect titles and abstracts were reviewed to identify emerging trends of 
the foci for DNP Capstone projects. If an abstract was not available for 
review, the project title itself was reviewed. Some titles were detailed 

Journal of Midwifery and Women’s 
Health

Treatment Options and Recommendations to Reduce 
Preterm Births in Women With Short Cervix

Journal of Neuroscience Nursing Concussion and the Adolescent

Journal of Nursing Administration Evidence Supporting Excellence

Journal of Wound, Ostomy and 
Continence Nursing

Post-Thrombotic Syndrome Patient Education Based on the 
Health Belief Model: Self-Reported Intention to Comply 
With Recommendations

Nursing Education Using Social Media to Enhance Nursing Education

Nurse Practitioner When Tension Headaches Become Chronic

Oncology Nursing Forum Feasibility Pilot on Medication Adherence and Knowledge in 
Ambulatory Patients With Gastrointestinal Cancer

World Views on Evidence-Based 
Nursing

Using Clinical Pathways to Aid in the Diagnosis of 
Necrotizing Soft Tissue Infections Synthesis of Evidence

Table 11.2 continued
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enough to clearly identify the focus of the project; however, some titles 
were either too vague or not explicit enough to clearly appreciate the 
intent of the project. Broad categories were established in an attempt 
to categorize elements of the projects with regard to population, set-
ting, and problem. As expected, many of the projects spanned multiple 
categories. Exhibit 11.2 provides examples of titles of DNP Capstone 
projects from each of the schools sampled.

Exhibit 11.2 Examples of DNP Capstone Projects

Health Promotion

Empowering Community Health: A Faith-Based Approach

Promoting Nutritional Awareness and Improving Dietary Habits: A Community-Based Approach

Clinical Decision Support System Improves Bone Mineral Density Screening Rates in 65-Year-Old 
Women

Developing Evidence-Based Evaluation Strategies for a Campus-Workplace Violence Prevention 
Program

Clinical Practice Guidelines: Screening for Anal Cancer in HIV-Infected Men Who Have Sex with Men

Cardiovascular Disease Awareness: Promoting Healthy Lifestyles in African American Females

Colorectal Cancer Screening in a Free Primary Care Program for the Uninsured

Teenage Pregnancy: An Impact of the Healthy Choices Abstinence Program

An Evidence-Based Toolkit to Prevent Meningococcal Meningitis in College Students

Provider Focused Process Improvement Project to Enhance Patient Participation in a Tobacco Smoking 
Cessation Program

Bully Victim Identifi cation and Intervention Program for School Nurses

Population/Diagnosis Focus

Assessment of Male Partner Needs and Experiences During Labor and Birth

Neonatal Hypoglycemia and Prompted Interventions During the Pre-Transport Phase of Care

Childhood Obesity Prevention in the Context of Family Activity: Development of an Evaluation Tool for 
the PAK Family Activity Event

Evaluation of a Multidisciplinary Clinical Intervention on Childhood Obesity at Seattle Children’s 
Hospital

Perceptions of Body Image, Body Satisfaction, and Knowledge of Obesity-Related Health Risks Among 
African American College Students

Improving Diabetes Self-Care Behaviors of Adolescents Through a School-Based Diabetes Care 
Initiative

(continued)
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Missed Opportunities for the HPV Vaccine in Thirteen-Year-Old Girls Receiving Care at NeighborCare Health

A Transition Checklist for Adolescents with Sickle Cell Disease

Examining the Infl uence of Structured Diabetes Self-Management Education on Patient Outcomes in 
an Outpatient Setting

Dehydration in Terminal Disease: An Evidence-Based Protocol for Establishing Goals of Group 
Intervention of Life Enhancement of People in the Older Adult

The Predictive Value of Second Trimester Blood Pressures on the Development of Preeclampsia

Acute Pain Management: A Nursing Education Program for Improved Outcomes

ACES: A Quality Improvement Program to Improve Asthma Outcomes

The Effect of an Evidence-Based Support Intervention to Facilitate Treatment Preference Decision 
Making by Surrogates of Persons With Incapacitating Dementia

Translation of Autism Screening Research Into Practice

An Evaluation of a School-Based Asthma Program

Pressure Ulcer Prevention Protocol of Older Adults in a Nursing Home Setting

Focus on Veterans

Effectiveness of a Four-Item Screening Tool for Returning Operation Iraqi Freedom/Operation Enduring 
Freedom Veterans

Gap Analysis: Transition of Health-Care from the Department of Defense to the Department of 
Veterans Affairs

Cognitive Behavioral Therapy for the Treatment of Sleep Disturbances in Soldiers With Combat 
Associated Mild Traumatic Brain Injury

Hospital Care

The Evaluation of the Implementation of an Individualized Educational Program on the 30-Day 
Readmission Rate for Patients With Heart Failure in a Community Hospital

Application of the Iowa Model of EBP to Promote Quality Care in the Peri-Operative Management of 
Pacemakers and Implantable Cardioverter-Defi brillators

Evaluation of Cue vs. Schedule-Based Infant Feeding Protocols in the Neonatal Intensive Care Unit

Implementing an Evidence-Based Risk Assessment Model for Chemotherapy-Induced Neutropenia

Evaluation of an Evidence-Based, Nurse-Driven Checklist Designed to Prevent Hospital-Acquired 
Catheter-Associated Urinary Tract Infections in Intensive Care Units

Patient Rounding in the LTAC Setting: An Opportunity to Positively Impact Patient Call Light Use, 
Patient Satisfaction and Patient Safety

Evaluation of a New Program to Admit Heart Failure Patients to an Emergency Department 
Observation Unit

(continued)

Exhibit 11.2 continued
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Blunt Cerebrovascular Injuries at the R. Adams Cowley Shock Trauma Center and the University of 
Maryland Medical Center: A Systems Analysis at a Tertiary Care Center

Implementation and Evaluation of an Evidence-Based Oral Care Guideline in a Mechanically 
Ventilated Patient Population

Improvement of Family Centered Care Practices in the Neonatal Intensive Care Unit

Evaluation of the Effectiveness of the Ruby Slipper Program in Reducing Falls on a Medical Surgical 
Unit

Implementation of Early Goal-Directed Therapy in Management of the Septic Patient

Inpatient Fall Prevention Program: Reducing Patient Falls Through Implementation of a Clinical Fall 
Prevention Team

Quality Improvement Intervention Using Split-Dose Protocol for Bowel Preparation for Colonoscopy

Transition Home for Patients With Heart Failure: A Pilot Program at a Critical Access Hospital

Exploring Coping Mechanisms of Palliative Care Patients in an Acute Care Setting

Psychiatric-Mental Health

Tele-Psychiatry: Pilot Training Program for Washington State Department of Corrections Psychiatric 
Prescribers

Enhancing Mental Health Services Utilization Among African Immigrants and Refugees in the 
Northwest

Heightened Mental Health Awareness on a Diverse, Urban Public University Campus Through a 
Medical Outreach Campaign

Developing a Treatment Guide for PTSD

Evaluation of Alcohol Management Practices in a Community Hospital

Educating Nurses About Postpartum Depression in the Acute Care Setting

Examining the Effectiveness of an Aggression Management Program in an Inpatient Psychiatric 
Setting

Cultural and International Focus

Implementation and Evaluation of a Model of Expanded Nursing Practice in Germany: A Pilot Program

Case Study from the Urban Village in Central Russia: Evaluating Barriers to Vaccine Administration 
and Vaccine Compliance

Improving Cardiovascular Health for Haitians in Dumay Using a Community Organization Approach

A Multi-Factorial Tailored Intervention to Improve Adherence in Uninsured and Underserved African 
Americans With Hypertension

Education of Incarcerated African American Males on Sexually Transmitted Diseases

Exhibit 11.2 Examples of DNP Capstone Projects (continued)

(continued)
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Can an Educational Intervention Lower Blood Sugar Levels in Latinos at Risk for Developing Diabetes 
Mellitus

Storytelling, a Cognitive Behavior Pain Management Strategy for American Indian and Alaska Natives

Evaluation of the Impact of Information on HPV, Cervical Cancer and PAP Smear Knowledge Among 
Costa Rican Women Enrolled in HPV Vaccination Trial

Policy Development to Improve Quality of Life Outcomes of Breast Cancer Survivors in a Northwest 
Tribal Community

Evaluation of Spanish Diabetes Group Visits at a Community Health Center

Technology

Use of the Electronic Health Record in the Measurement of Nurse Practitioner Performance

Tele-Visitation: A Strategy to Reduce Distress Among Isolated Blood and Bone Marrow Transplant 
Patients Post-Transplantation

Using Computerized Physician Order Entry (CPOE) to Improve Prescribing of Analgesics and 
Benzodiazepines to Persons 65 and Older

Feasibility of a Webinar for Coaching Patient with COPD on Endo-of-Life communication

The Use of Documentation Prompts as an Intervention Strategy for Primary Care Providers Managing 
Children in Out of Home Placement

Identifi cation and Elimination of Barriers to the Use of a Technology-Based Patient/Family Education System

Crisis Team Training of Perinatal Health-Care Professionals Using Simulation Technology

Treatment Fidelity Evaluation of Tele-Health Stage-Based Motivational Interviewing Interventions

My Papp: An Android App to Educate about Pap Testing

The Use of Documentation Prompts as an Intervention Strategy for Primary Care Providers Managing 
Children in Out of Home Placement

Home But Not Alone: Telephone Support for the First-Time Breastfeeding Mother

Effi cacy of an Electronic Integrative Protocol in Managing Alcohol Withdrawal Syndrome: A Quality 
and Safety Initiative

Development of Smartphone Application to Detect Hypertension in Children and Adolescents

Health Policy

Policy Development for Prenatal Care Assurance: A Strategic Approach to Improve Maternal and 
Infant Health Among AIAN Communities in Washington State

Methicillin-Resistant Staphylococcus aureus (MRSA) Infection Control Policy at First Place School: A 
Policy Development in Vulnerable Community

Public Policy Involvement and Behavioral Intentions Toward Health Policy Research Among Nurses 
With Professional Doctorates

(continued)

Exhibit 11.2 continued
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Professional and Administrative Nursing

Strategies to Improve Patient Flow in an Urgent Care Facility

Nurse Manager Leadership Development Program Evaluation

Transformational Leadership Behaviors of Successful Nurse Managers

Integration of Nurse Practitioner Practice into a Patient Centered Medical Home

Roadmap to Improved Trauma Outcomes: The ACNP Practice Model

The Use of Mentoring by a Nurse Executive to Affect Nurse Managers’ Use of Transformational 
Leadership Behaviors

Does the DNP Change Clinical Practice

Developing a Farm Team: Succession Planning for Nurse Managers

Examining and Reducing Distractions and Interruptions During Medication Administration

Education

Acute Pain Management: A Nursing Education Program for Improved Outcomes

Disaster Preparedness and Response: Implication for Nurse Practitioner Education

Predictors of the First-Year Nursing Student at Risk of Early Departure

An Educational Intervention to Implement SBAR for Nurse Provider Telephone Communication

Acute Pain Management: A Nursing Education Program for Improved Outcomes

Evaluation of Nurses’ Education Program on End of Life Care

Practice Models

MD-NP Collaborative Practice: Models, Barriers and Improvement Strategies

Use of Nurse Case Managers in Diabetic Care

Collaboration in an Outpatient Clinic Setting: Strengthening Care for Patients

Nurse Practitioner Led-Heart Failure Clinic

Development of an Online Learning Module Focusing on the Principles of EBP for Newly Hired 
Registered Nurses

Integrating Cardiology Acute Care Nurse Practitioners into a House Staff Model of Care: Development 
of Performance and Value-Added Outcome Measures

Promoting the Coordination of Care for Patients With a Diagnosis of Chronic Illness and Substance 
Abuse in a Managed Care Organization

The Development of a National, Multimodal, Multidiscipline Evidence-Based Clinical Practice 
Guideline for the Prevention and Management of PONV/PDNV in Adult Patients

Exhibit 11.2 Examples of DNP Capstone Projects (continued)
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POPULATION AND SETTING FOCI OF DNP PROJECTS

While it was difficult to determine the specific population for all proj-
ects as some project titles did not specifically identify a population, it 
appeared that the population ranged from neonates to the older adult, 
with the majority of the projects focusing on adult males and females. 
African Americans were the predominant minority race specifically 
identified as the population of interest, followed Latinos, American 
Indian/Alaskan Natives, and Northwest Tribes. International projects 
included Germany, Nigeria, Central Russia, Costa Rica, and Haitians 
in Dumay. Interestingly, there was an interest in issues related to vet-
erans. There were a high number of project titles focusing on nurses, 
APNs, and students. Many of the nurse-focused projects were directed 
toward education regarding practice change efforts or influence on 
attitudes. Settings for projects ranged from the community, long-term 
care, and retail health settings to hospitals and intensive care units.

PROBLEM FOCI AND INTERVENTIONS OF DNP PROJECTS

As might be expected, chronic disease was a major focus, specifically, 
cardiovascular disease, valvular heart disease, heart failure, stroke, 
diabetes, hypertension, liver disease, chronic obstructive pulmonary 
disease (COPD), asthma, and end stage renal disease. Other disease-
specific foci included various cancers, HIV, obesity (especially child-
hood obesity), transplant, dementia, attention-deficit disorder, and 
autism. Pain, end of life, hospice, and palliative care were noted as 
areas where health care needs were identified. Additional projects 
addressed women’s health, psychiatric mental health, use of technol-
ogy, informatics, telemedicine, and disaster preparedness.

Within these populations, settings, and diagnoses, projects were 
focused on health promotion strategies, development and evaluation 
of practice guidelines and quality improvement initiatives, practice 
models, models of care transition, interdisciplinary care, and health 
policy changes. Projects focusing on academic curriculum develop-
ment, continuing education, and administrative topics, such as leader-
ship and systems changes, were also included.

As previously stated, this was an informal review of DNP Capstone 
project titles and abstracts when available. Without the ability to review 
the entire project, it becomes difficult to truly appreciate the impact 
that the DNP degree has on outcomes. However, it is exciting to see the 
breadth of projects being conducted by DNPs.
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FUTURE RESEARCH-RELATED DNP OUTCOMES

The current focus on health care outcomes, compounded by the 
ongoing monitoring of educational outcomes, spotlights the need for 
research of DNP-related outcomes. But what will shape this research? 
The IOM in conjunction with the Robert Wood Johnson Foundation 
and the Josiah Macy Foundation is calling for APNs to be used to 
the fullest extent of the education to help meet the increasing health 
care needs in the United States (Cronenwett et al., 2011; IOM, 2010). In 
addition, the recent IOM report, The Future of Nursing: Leading Change, 
Advancing Health, calls for doubling the number of doctoral-prepared 
nurses (IOM, 2010). It is clear that the need for doctoral-prepared nurses 
will increase in the future; however, research is needed to document 
that DNP-prepared nurses can improve quality of care, provide leader-
ship in policy reform, and reduce costs. Research that demonstrates a 
positive impact can be used to garner support of key decision makers, 
such as legislators, other health care providers, the community, third-
party payers, and administrators (Newland, 2012).

RECOMMENDATIONS FOR DNP OUTCOME STUDIES

Policy

DNP graduates have primarily focused on local and regional policy 
initiatives (O’Dell, 2012); however, nursing has a history of leading 
policy changes at a national level, such as the Magnet process, which 
is  affiliated with the American Association of Colleges of Nursing 
(Leavitt, 2009; American Nurses Credentialing Center, 2008). The DNP 
essentials and early supporters of the DNP degree cited leadership in 
policy reform to improve health care outcomes as a key role. Though 
nursing research has grown in the areas of education and clinical 
practice, the transition of research findings into public policy reform 
is necessary but lacking. Because analysis and synthesis of evidence 
is a cornerstone of DNP education and practice, this places the DNP 
in the role to serve as the advocate to champion policy change. It has 
been suggested that all nursing researchers should examine the policy 
implication of their research (Leavitt, 2009).

Evidence-Based Practice

As the number of hospitals striving for and maintaining Magnet sta-
tus increases and the implementation of EBP in health care delivery 
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continues, there will be growing needs for leadership and mentors in 
this area (Melnyk, Fineout-Overholt, Gallaher-Ford, & Kaplan, 2012; 
Syler & Levin, 2012). The DNP-prepared nurse is the logical choice to 
help fill these roles. The impact of DNP-lead EBP changes needs to be 
documented in the areas of quality care, patient outcomes, cost reduc-
tion, and employee satisfaction (Melnyk et al., 2012). Research related to 
the impact of the implementation of EBP clinical guidelines on patient 
care outcomes is warranted in a multitude of settings and a variety of 
patients. The use of EBP is not limited to the clinical practice setting. 
Research is needed in academic arenas to determine the most effective 
teaching modalities, curriculum structure, and the impact that DNP-
prepared faculty have on educating nurses of tomorrow.

Quality and Safety Improvement

The Quality and Safety Education for Nurses expanded its recom-
mended knowledge, skills, and attitudes (KSA) to the advanced prac-
tice nursing level, with the APN expected to take the leadership role 
in combining EBP, information technology, and outcome measures 
related to quality and safety measures (Cronenwett et al., 2009). These 
recommendations were supported in word or in spirit by the national 
organizations representing APNs. The quality and safety arena is 
open for research regarding outcomes related to DNP-prepared nurses 
to include the educational curriculum using the APN KSA as outcome 
measures for DNP students and graduates. The KSA can also be used 
to select quality and safety outcomes to be monitored and impacted by 
DNP-prepared nurses.

Academic Education

As the number of DNP programs is being developed across the United 
States, it is important that research is done to demonstrate the qual-
ity and rigor necessary to adequately prepare DNP graduates. What 
are the essentials necessary to educate DNP graduates to be practice 
change leaders that require the incorporation of information systems, 
research review, and integration of change within systems (p. 112, 
Broom, 2012)? What faculty is necessary to guide the development of 
leaders at this level? What courses are needed to provide the founda-
tional concepts and encourage application of the concepts to prepare 
for practice in the future health care? These are questions that need to 
be answered with research that is focused on outcomes to guide deci-
sions in the academic arena. Additional research is needed with regard 
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to the impact that DNP-prepared faculty have on the outcomes related 
to the education of nursing students, the impact of tenure versus non 
tenure track appointments for DNP-prepared faculty, the leadership of 
DNP-prepared faculty in academic settings, and the impacts of prac-
tice requirements of DNP–APNs who are full-time faculty.

HEALTH CARE OUTCOMES IN SPECIALTY PRACTICE

Pulling from the DNP essentials to improve health care outcomes, 
doctoral-prepared nurses are expected to lead health care teams for 
the purpose of improving health care outcomes. National organiza-
tions representing nurse anesthetists and all seven of the nurse prac-
titioner organizations’ APNs have endorsed the doctoral preparation 
entry level requirement. The nurse midwifery organization and the 
clinical nurse specialist national organizations have maintained 
the master’s entry, though the Society for Clinical Nurse Specialist 
Education has endorsed the DNP education for clinical nurse special-
ists and has begun development of curriculum guidelines to support 
this (Dennison, Payne, & Farrell, 2012). It is essential that the impact 
DNP-prepared nurses have on health care outcomes be demonstrated 
through research to support the decisions regarding the educational 
level necessary for entry into practices as an APN. Until this evidence 
is available, the educational debate will continue.

Professional Outcomes

The DNP degree has been identified as having a positive impact on 
the empowerment of nurses to influence parity with other health care 
professionals and to impact health care (Dennison et al., 2012). The 
issue of achieving parity with other health care providers is also a 
rationale provided in the AACN’s development of the DNP entry level 
proposal (AACN, 2004). Research to determine the degree to which 
parity and empowerment are being achieved in DNP-prepared nurses 
is necessary to demonstrate the level to which these goals are being 
accomplished.

CONCLUSIONS

It is obvious through the review of the literature that while there is 
little research on outcomes related to DNP-prepared nurses, there is 
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an increasing awareness of the need for this research as evidenced by 
many articles and editorials citing the need. Certainly there is research 
to support that APNs educated at a master’s level are highly compe-
tent, providing care with equal if not better outcomes than physi-
cians. However, future questions that need to be answered include: 
(1) How do outcomes achieved by DNP-prepared nurses compare 
with outcomes achieved by non-DNP-prepared nurses? and (2) Will 
the master’s- prepared APN be as well prepared to provide care in 
the increasingly complex and diverse health care system as the DNP-
prepared APN? Health care policy decisions, such as the Affordable 
Care Act, and future initiatives proposed by leaders in the field of 
health care, such as the Josiah Macy Jr. Foundation, the IOM and the 
Robert Wood Johnson Foundation, have and will continue to open 
the door for DNPs to shape the course of health care through proj-
ects developed to positively impact outcomes. This, in turn, should 
drive the need for research as to who is best prepared with the knowl-
edge, skills, and abilities to demonstrate positive outcomes. Will it be 
the DNP-prepared nurse? The expectation is that it will be; however, 
research is needed to validate that assumption.

Answers to Chapter Discussion Questions

The AACN essentials outline leadership, systems change, quality 1. 
and safety improvement, integration of EBP, informatics, health care 
policy, interprofessional collaboration, population health, and spe-
cialty clinical care as outcomes that nurses with DNP degrees would 
positively impact. A review of the literature identifi es support for the 
essentials as well as additional areas of outcomes that supporters of 
the DNP degree addressed, and include improved health promotion 
and risk reduction, improved coordination of care, and increase of 
doctoral-prepared nursing faculty.
Reasons for minimal research to date on DNP outcomes include not 2. 
enough DNP graduates to effectively study, and that DNP graduates 
are scattered across varied practice foci decreasing the likelihood of 
fi nding a concentrated group of DNP nurses to include in an out-
comes study. Anecdotal reports regarding the impact of obtaining 
a DNP degree on individual graduates’ personal outcomes have 
been reported related to personal satisfaction with degree achieve-
ment and professional outcomes related to increased salaries and 
movement into a more desirable, higher level professional position. 
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Survey studies related to the number of DNP program, graduates, 
and overview of DNP curricula provide the primary source of data; 
however, surveys regarding impact on salary change and other pro-
fessional outcomes are beginning to be found in the literature.
There are multiple factors that will impact the focus of future stud-3. 
ies of DNP outcomes. Future decisions regarding health care policy, 
reimbursement sources, and increased focus on outcomes in health 
care and nursing education will require studies of DNP outcomes to 
support and document the impact of DNP-prepared nurses. The out-
come studies should include but not be limited to outcomes related 
to policy reform; clinical practice—specifi cally care provided by 
DNP-prepared practitioners compared with MSN-prepared practi-
tioners; development, implementation, and evaluation of EBP guide-
lines; quality and safety; and the impact of DNP-prepared nurse 
educators.

WEB LINKS

American Academy of Colleges of Nurses: This site houses many of 
the essential documents related to the organized directive to call for 
the DNP as the entry level degree for APNs, including the initial Task 
Force report from 2004 and the DNP Essentials Document approved 
in 2006, which outlines the DNP core essentials. This site also main-
tains a list of all academic institutions with DNP programs, as well 
as Fact Sheets updated annually to reflect data trends related to DNP 
enrollment, numbers of graduates, and so on (website: http://www.
aacn.nche.edu/dnp).

Doctors of Nursing Practice: This website was developed to serve as a 
virtual community for DNP-prepared nurses. The site houses abstracts 
of self-submitted DNP student projects as well as a collection of articles 
related to the development of the DNP degree. This organization hosts 
an annual conference that showcases presentations by DNP-prepared 
nurses. An annual survey is conducted regarding DNP outcomes and 
the summarized results are posted on this site: http://www.nonpf.
com/displaycommon.cfm?an=1&subarticlenbr=27 (website: http://
www.doctorsofnursingpractice.org/index.html).

National Organization of Nurse Practitioner Faculties, NP Curriculum 
Material: This site contains a link to DNP Scholarly Project Titles 
Exemplars from several universities (website: http://www.nonpf.com/
displaycommon.cfm?an=1&subarticlenbr=27).
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DNP Project Lists and Samples: The following websites provide lists of 
titles or samples of DNP Capstone projects completed by DNP graduates.

Past DNP Capstone Projects, University of Washington: http://
nursing.uw.edu/academic-services/degree-programs/dnp/past-
capstone-projects.html

Capstone Project Fulfillment Roster, University of Medicine and 
Dentistry of New Jersey: http://sn.umdnj.edu/academics/dnp/
CompletedCapstoneList.pdf

Examples of DNP Projects, Rush University: http://www.rushu.rush.
edu/servlet/BlobServer?blobcol=urlfile&blobtable=document&blobke
y=id&blobwhere=1222091410478&blobheader=application%2Fpdf&blo
bnocache=true

Doctor of Nursing Practice Scholarly Projects, Vanderbilt University.
2012: http://www.nursing.vanderbilt.edu/dnp/pdf/dnp_scholarlprojects 
_2012.pdf
2011: http://www.nursing.vanderbilt.edu/dnp/pdf/dnp_scholarlprojects 
_2011.pdf
2010: http://www.nursing.vanderbilt.edu/dnp/pdf/dnp_scholarlprojects 
_2010.pdf
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Chapter 12: Resources to 
Facilitate Advanced Practice 
Nursing Outcomes Research

DENISE BRYANT-LUKOSIUS, ALBA DICENSO, 
SAADIA ISRAR, AND RENÉE CHARBONNEAU-SMITH

Chapter Objectives

Describe the role and impact of a nationally funded chair in 1. 
advanced practice nursing (APN) for building APN research capac-
ity and expertise.
Provide an overview of the PEPPA Framework and how it has been 2. 
applied to guide the successful design, implementation, and evalu-
ation of APN roles.
Describe an APN Research Data Collection Toolkit for selecting 3. 
APN-sensitive outcome measurement tools and other measurement 
instruments relevant to different stages of role development.

Chapter Discussion Questions

What fi ve features of complex health care interventions are consis-1. 
tent with common characteristics of APN roles?
What are common barriers to conducting meaningful APN role 2. 
evaluations?
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How can participatory action research (PAR) be used to inform the 3. 
development and implementation of APN roles? Why is this process 
important?
Provide examples of APN role structures, processes, and outcomes. 4. 
When should structure–process–outcome evaluations be conducted 
during role development?

Based on UK Medical Research Council guidelines, advanced 
practice nursing (APN) roles meet the criteria of a complex 

health care intervention (Craig et al., 2008). They involve a number 
of interacting components including role competencies and related 
activities (clinical, education, research, leadership, consultation, 
and collaboration) that, when enacted in combination, are greater 
than the sum of their parts (Canadian Nurses Association [CNA], 
2008). These role activities are often directed at a number of target 
groups (patients and families, nurses and other health care provid-
ers, organizations and health systems) to address difficult health 
care problems and to achieve a variety of outcomes relevant to each 
target group. As a health care intervention, APN roles also need to 
be highly flexible and responsive to the dynamic needs and con-
texts of the patient populations they serve and the environments 
and practice settings in which they work.

Like other complex health care interventions, high-quality and 
meaningful evaluations of APN roles require a sophisticated research 
skill set to determine the purpose of the evaluation and to apply the 
most appropriate methods for examining the role at different stages of 
development (Bryant-Lukosius, 2009). While numerous reviews docu-
ment the effective outcomes of APN roles (e.g., Horrocks, Anderson, & 
Salisbury, 2002; Newhouse et al., 2011), the quality of individual APN 
studies included in the reviews is inconsistent. Advanced practice 
nurses frequently report that they lack the research knowledge, skills, 
and experience to evaluate the impact of their roles (Bryant-Lukosius, 
DiCenso, Browne, & Pinelli, 2004). A common limitation of APN role 
evaluations is the failure to use relevant theoretical frameworks and 
rigorous research methods in designing both the role and the eval-
uation plan. This contributes to poorly defined roles and evaluation 
designs that do not improve our understanding about the complexity 
of the role and relationships between role activities and outcomes, or 
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how these roles did or did not achieve expected outcomes. Similarly, 
the lack of clearly defined APN roles and poor agreement among key 
stakeholders about expected role outcomes are barriers to the selec-
tion of APN-sensitive outcomes and the collection of baseline data for 
future comparative evaluations (Bryant-Lukosius et al., 2004).

This chapter reviews work being done in Canada to further APN 
outcomes research, by providing resources to address these five major 
barriers (i.e., lack of advanced practice nurse research expertise, guiding 
frameworks, role clarity, sensitive outcome measures, and baseline data) 
to evaluating these complex health care interventions. These resources 
include a nationally funded APN Research Chair to build research capac-
ity and expertise; a conceptual framework and related toolkit for guid-
ing the APN role design, implementation, and evaluation process; and 
an APN Research Data Collection Toolkit for selecting APN-sensitive 
outcome measurement tools and other measurement instruments rel-
evant to different stages of role development. An overview of these 
research resources will be provided and their application to promote 
high-quality outcome assessments of APN roles will be examined.

RESEARCH CHAIR IN APN

In 2000–2001, the Canadian Health Services Research Foundation 
(CHSRF), an organization established by the Canadian government, 
and the Canadian Institutes of Health Research (CIHR), the federal 
government’s health research funding agency, partnered to create a 
number of nursing and health services chairs, each funded for 10 years. 
These chairs were created primarily to provide a mentoring and teach-
ing resource for graduate and postgraduate students and junior fac-
ulty in health services and policy research. Unlike traditional research 
chairs, the focus of the CHSRF/CIHR chairs was on mentoring and 
education so as to build a capacity of new researchers who could inde-
pendently contribute to applied health services and nursing research 
issues. Central to each chair’s activities were partnerships with deci-
sion-making organizations to facilitate the conduct and dissemina-
tion of timely and policy-relevant research and to promote the use of 
research findings in health care planning and decision making.

One of these chairs was awarded to a co-author of this chapter 
(A.D.) and focused on APN. The goal of this chair program was to 
increase Canada’s pool of nurse researchers with the ability to lead 
and conduct applied APN-related research that would meet the needs 
of clinicians, managers, and policy makers in the health sector. Chair 
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activities designed to achieve this goal focused on (1) the education of 
nurse researchers at the graduate level, (2) linkage and exchange with 
decision makers to ensure policy relevance and the dissemination and 
uptake of research results, (3) mentoring of junior faculty and postdoc-
toral fellows to launch an APN-related research program, and (4) the 
conduct of research to inform the practice of APN across Canada.

Annually, through a competitive process, a maximum of three 
Canadian graduate students (both master’s and PhD level) planning 
to conduct APN-related health services research were accepted into 
the Chair Program and awarded a $10,000 bursary. In addition to the 
university requirements for degree completion, the Chair Program 
required that all participating students (1) enroll in a graduate course 
on “Research Issues in the Introduction and Evaluation of APN Roles” 
specifically developed for APN Chair students and available via dis-
tance learning, (2) write an APN-related commentary for the journal 
Evidence-Based Nursing, (3) complete a 90-hour practicum in a pol-
icy setting and a 90-hour research internship with a senior research 
team, (4) identify an interdisciplinary thesis committee to oversee an 
APN-related health services research study, (5) partner with a deci-
sion maker to identify a policy-informing thesis topic, and (6) attend 
monthly meetings of Chair Program students via remote technology. 
Chair funding permitted graduate students from across the country 
to enroll in the APN-related graduate course by covering travel and 
accommodation costs for face-to-face classes at the beginning and end 
of the course, with teleconferencing and web-based communication 
for the remainder of the course.

IMPACT OF THE CHAIR PROGRAM ON BUILDING APN 

RESEARCH CAPACITY AND EXPERTISE

Between 2001 and 2008, the Chair Program accepted 24 graduate 
students from five provinces across Canada (6 MSc, 16 PhD, and 2 
Doctorate of Nursing Practice) who were enrolled in nine Canadian 
and American universities. Those who complete their PhDs were eligi-
ble to compete for a junior faculty position funded and supervised by 
the Chair Program with the goal to secure postdoctoral funding. Three 
junior faculty were funded through the Chair Program, all of whom 
were successful in subsequently competing for externally funded post-
doctoral fellowship awards. Two additional postdoctoral fellows were 
supervised by the Chair. On completion of their research training, the 
postdoctoral fellows continued to participate in the Chair Program as 
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McMaster University-based senior faculty or as affiliate faculty from 
other Canadian universities. In addition to the graduate students, 
numerous advanced practice nurses from across Canada enrolled 
in the graduate course on “Research Issues in the Introduction and 
Evaluation of APN Roles.” In total, 87 advanced practice nurses, gradu-
ate students, and health care administrators completed the course. The 
final assignment for this course was the preparation of a research pro-
posal related to the development, implementation, or evaluation of an 
APN role. Exhibit 12.1 illustrates some of the student thesis topics of 
Chair Program graduate students.

Over the 10-year span of the APN Chair Program (2001–2011), its 
mandated effort to develop the research expertise of a large cadre 
of trainees had substantive impact on the capacity to conduct APN 
research in Canada. The program received over $3.5 million in addi-
tional research funding to complete 48 APN-focused studies. Research 
trainees and faculty presented their study findings and other scholarly 
work in 605 oral and 182 poster peer-reviewed presentations at national 
and international conferences and in 236 peer-reviewed publications 
and 21 book chapters. Through linkage and exchange activities among 
graduate students, advanced practice nurses, researchers, and  health 
care administrators, the Chair Program fostered the development of 

Exhibit 12.1 Sample Thesis Topics of APN Chair Program Students

Nurse practitioner (NP)–physician collaboration collaborative service delivery models in long-term care

Facilitators and barriers to the implementation of an NP role in public health

Psychometric testing of the collaborative practice questionnaire: A measure of collaboration between 
NPs and physicians in primary care

Delineation of the clinical nurse specialist role in First Nations and Inuit communities

Practice patterns of CNSs working with First Nations and Inuit communities

Effectiveness of an APN role in secondary prevention of myocardial infarction

Development of an APN supportive care role in advanced prostate cancer

Participatory action research (PAR) with primary health care NPs: relevance of interprofessional 
collaboration to NP integration

Job satisfaction of primary care NPs

Development of an instrument to measure interprofessional collaboration

A case study of the implementation of the NP role in a regional health authority

Team perceptions of the effectiveness of the cardiology acute care NP role
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other national APN research enterprises, supported national collabo-
ration within research teams conducting APN research, and enabled 
the conduct of studies of national importance. For example, one clini-
cal nurse specialist (CNS), who is also a co-author of this chapter 
(D.B.L.), transitioned through each research training opportunity pro-
vided by the Chair Program and went on to receive funding to estab-
lish a Canadian Centre of Excellence in Oncology APN. Similar to the 
APN Chair Program, this center provides research training, mentor-
ship, and consultative services, and promotes the uptake of research 
findings through knowledge translation focused on advanced practice 
nurses in cancer control. More information about the center can be 
found at http://oapn.mcmaster.ca/.

Chair students and faculty from several provinces also collabo-
rated to lead a landmark national study and interdisciplinary research 
team to examine the role of nurse practitioners (NPs) in long-term care 
settings. A second national study led by Chair faculty and graduate 
students established the foundation for the next generation of APN 
research in Canada (DiCenso & Bryant-Lukosius, 2010). In 2010, the 
results of this comprehensive study were summarized in a special 
issue of the Canadian Journal of Nursing Leadership that included 10 
publications outlining evidence-based recommendations for the indi-
vidual, organizational, and health system supports required to better 
integrate CNS and NP roles into the Canadian health care system. A 
major finding of this study was the need for further research about 
the outcomes and cost-effectiveness of APN roles within the context 
of the Canadian health care system. The special issue can be accessed 
freely online at http://www.longwoods.com/content/22264?utm_sou
rce=Longwoods+Master+Mailing+List&utm_campaign=17b93e9e2d-
NL_Vol23SP_Issue_TOC_Alert4_8_2011&utm_medium=email.

In July 2011, the 10-year funding for the Chair Program ended but 
its legacy continues with the establishment of the Canadian Centre 
for APN Research (CCAPNR) at McMaster University. As evidence of 
growing research capacity and the importance of succession planning 
to maintain research productivity and momentum, this center is led 
by senior and affiliate faculty from three provinces who are graduates 
of the Chair Program, with the former chair acting as its chief advi-
sor. In contrast to the APN Chair Program, the primary focus of the 
center is on conducting research and on knowledge translation, with 
a continued but less prominent emphasis on the training and mentor-
ship of APN researchers. To further the development of APN research 
expertise and to strengthen our understanding of these complex 
roles, CCAPNR has expanded its mandate to support collaborative, 
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interdisciplinary research nationally and internationally. More infor-
mation on CCAPNR can be found at http://fhs.mcmaster.ca/ccapnr/

Two additional resources arising from the Chair program are the 
PEPPA Framework and the APN Research Data Collection Toolkit. 
The PEPPA Framework was developed by a co-author of this chapter 
(D.B.L.) as a doctoral student in the APN Chair Program. PEPPA is 
an acronym for a participatory, evidence-informed, patient-centered 
process for APN role development, implementation, and evaluation 
(Bryant-Lukosius & DiCenso, 2004). As the Chair Program students 
planned and conducted their research, they used a number of existing 
data collection tools and developed a variety of instruments. Having 
become widely known across the country, the APN Chair Program 
was often approached by researchers and decision makers for infor-
mation about the availability of APN-related research data collection 
tools. As a result, the Chair Program, with funding from a provincial 
decision maker partner, created the APN Research Data Collection 
Toolkit. Researchers conducting APN research may find both these 
resources, the PEPPA Framework and the APN Research Data 
Collection Toolkit, useful. The remainder of this chapter will describe 
these two resources.

THE PEPPA FRAMEWORK

The PEPPA Framework was developed to provide APN research-
ers, health care providers, administrators, and policy makers with 
a guide to promoting the optimal development and deployment of 
APN roles. A critical feature of this framework is that strategies to 
support meaningful outcome evaluations of APN roles are incorpo-
rated throughout role planning and implementation. The underlying 
premise of the PEPPA Framework is that the mandate of all APN roles 
is to maximize, maintain, or restore patient health through innovation in 
nursing practice and in the delivery of health services (CNA, 2008; Davies 
& Hughes, 2002; Hamric, 2000; McGee & Castledine, 2003). This 
mandate is consistent with international views of advanced nurs-
ing practice. There is a heightened demand worldwide for advanced 
practice nurses, as clinical experts, leaders, and change agents, to 
assist organizations in developing sustainable models of health care 
(Bryant-Lukosius et al., 2004).

There is also a growing body of high-quality research document-
ing the positive impact of APN roles on patient, provider, and health 
system outcomes for a variety of patient populations (DiCenso & 
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Bryant-Lukosius, 2010; Horrocks et al., 2002; Newhouse et al., 2011). 
These reviews indicate that the value-added component of these roles 
is central to the underlying purpose and characteristics of advanced 
nursing practice. These characteristics include the provision of coordi-
nated, integrated, holistic, and patient-centered care focused on maxi-
mizing health, quality of life, and functional capacity (Bryant-Lukosius 
et al., 2004). Opportunities for innovation and improved patient and 
health system outcomes are more likely to occur when the introduc-
tion of APN roles represents a complementary addition to the model 
of care rather than a transfer or substitution of role functions between 
health care providers.

An initial review of the international literature identified six fre-
quently reported barriers that were common to the effective imple-
mentation of various types of APN roles (Bryant-Lukosius et al., 
2004). A subsequent study involving a review of the international 
literature and examination of APN role implementation in Canada 
reconfirmed these challenges (DiCenso & Bryant-Lukosius, 2010). 
Many of these barriers could be avoided through improved plan-
ning and better stakeholder understanding of the roles (Exhibit 12.2). 
Initial and follow-up reviews of the literature (Bryant-Lukosius et al., 
2004; DiCenso et al., 2010) also indicate that the costs associated with 
poor APN role implementation planning are high and justify the 
need for more thoughtful, systematic approaches to role introduc-
tion (Exhibit 12.3).

The PEPPA Framework builds on earlier models recommending 
steps for introducing new health providers (Spitzer, 1978) and specifi-
cally APN roles (Dunn & Nicklin, 1995; Mitchell-DiCenso, Pinelli, & 
Southwell, 1996), by incorporating additional steps and strategies to 

Exhibit 12.2 Common Barriers to APN Role Implementation

Stakeholder confusion about APN terminology

Lack of clearly defi ned roles and role goals or outcomes

Role emphasis on physician replacement or support

Underutilization of APN scope of practice and expertise in all role dimensions

Failure to address role implementation barriers

Limited use of evidence-based approaches to guide role development, implementation, and 
evaluation

Source: Bryant-Lukosius, D., DiCenso, A., Browne, G., & Pinelli, J. (2004). Advanced practice nursing roles: 
development, implementation, and evaluation. Journal of Advanced Nursing, 48(5), 519–529.
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address known barriers to successful APN role implementation. The 
aims of the framework are to:

Use relevant data to support the need and identifi ed goals for a  ■

clearly defi ned role.
Support advanced nursing practice characterized by patient-cen- ■

tered, health-focused, and holistic care.
Promote the integration of APN knowledge, skills, and expertise  ■

from all role dimensions related to clinical practice, education, 
research, organizational leadership, and scholarly/professional prac-
tice (Canadian Association of Nurses in Oncology [CANO], 2001).
Create practice environments that support APN role development  ■

by engaging stakeholders from the health care team, practice set-
ting, and health care system in the role-planning process.
Promote ongoing role development and model of care enhancement  ■

through continuous and rigorous evaluation of progress in achiev-
ing predetermined outcome-based goals.

CONCEPTUAL FOUNDATIONS OF THE PEPPA FRAMEWORK

The principles of participatory action research (PAR) informed the 
 development of the framework. PAR is a democratic, systematic 
approach that involves individuals from organizations, education sys-
tems, and communities in promoting health and social change (Deshler 
& Ewert, 1995; Foote Whyte, 1991; Smith, Pyrch, & Lizardi, 1993). Key 

Exhibit 12.3 The Costs of Poor APN Role Implementation Planning

Poor stakeholder role acceptance

Role confl ict

Role overload

Poor advanced practice nurse job satisfaction

Diffi culty recruiting and retaining highly qualifi ed advanced practice nurses

Negative impact on the quality of patient care and patient safety

Unrealized opportunity for innovation and to benefi t from APN expertise for patients, health 
providers, and the health care system

Ineffective use of limited health care resources

Negative impact on long-term role sustainability

Source: Bryant-Lukosius, D., DiCenso, A., Browne, G., & Pinelli, J. (2004). Advanced practice nursing roles: 
development, implementation, and evaluation. Journal of Advanced Nursing, 48(5), 519–529
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principles of PAR include active participation in cycles of reflection 
and action; valuing what people know and believe by building on their 
current understanding;  collective investigation, analysis, learning, 
and the conscious production of new knowledge; collective decision 
making and action in using new knowledge to address problems; and 
evaluating the impact of these actions (Bowling, 1997; Deshler & Ewert, 
1995; Smith, 1997).

The principles of PAR are consistent with research-based app-
roaches recommended for nursing and health human resource plan-
ning (Advisory Committee on Health Deliver and Human Resources, 
2007; O’Brien-Pallas, Tomblin Murphy, Baumann, & Birch, 2001). First, 
PAR promotes the use of objective data in health care planning and deci-
sions to develop, implement, and modify an APN role. Early pioneers in 
the development of APN roles have also emphasized the importance of 
valid data to support the need for new health provider roles in the same 
way that research evidence is used to support the introduction of new 
therapeutic interventions such as medications (Spitzer, 1978). Second, 
advanced practice nurses work collaboratively within interprofessional 
teams and in established relationships with other stakeholders in the 
health system. Stakeholder roles and relationships are influenced by 
their values, beliefs, experiences, and expectations. These relationships 
create the conditions that impact the effective delivery of health care 
services and can facilitate or obstruct the implementation of APN roles. 
Therefore, collective learning and consensus decision making in the 
health planning process, on the part of key stakeholders, are necessary 
for the effective implementation of APN roles.

The principles of PAR are consistent with research-based 
approaches recommended for the planning of nursing and health 
and human resources (Advisory Committee on Health Delivery and 
Human Resources, 2007; O’Brien-Pallas, Tomblin Murphy, Baumann, 
& Birch, 2001). These include the principles of collaborative decision 
making through involvement of appropriate stakeholders, ensuring 
that target population health care needs are foundational to any pro-
cess, consideration of environmental trends and drivers (context), and 
a system approach to ensure comprehensiveness in planning and in 
the assessment of outcomes.

The PEPPA Framework also draws on Donabedian’s theory for 
evaluating the quality of health care by proposing a structure–process–
outcome evaluation of the APN role (Donabedian, 1966, 1992). This 
approach is consistent with other structure–process–outcome mod-
els developed to evaluate APN roles (Byers & Brunell, 1998; Grimes & 
Garcia, 1997; Sidani & Irvine, 1999). Structures are factors that affect 
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processes or determine how the APN role is implemented. Role struc-
tures may include characteristics of the advanced practice nurse and 
patient population; APN education programs; practical and financial 
resources; nursing and  health care policies; regulatory and credential-
ing mechanisms; the model of care; and the physical, cultural, and orga-
nizational environment in which the advanced practice nurse works 
(Bryant-Lukosius et al., 2004). Process refers to what the advanced prac-
tice nurse does in the role. This includes the types of APN services and 
how these services are provided. To ensure maximal use of APN exper-
tise and scope of practice, the PEPPA Framework recommends that role 
processes be considered across all dimensions of advanced nursing 
practice related to clinical practice, education, research, organizational 
leadership, and scholarly and professional development (CANO, 2001).

Outcomes are the results of APN role services and care and thus 
are affected by both structure and process factors. In the framework, 
outcomes may be evaluated from the perspectives of patients and 
families, the advanced practice nurse, other health care providers, the 
organization, and the broader health care system. Outcomes are deter-
mined by goals for improving the delivery of nursing and health care 
services established early in the APN role-planning process. A pack-
age of APN services and specific role activities for each dimension of 
advanced nursing practice are developed specifically to achieve these 
pre-established goals. Strategically linking APN role activities with 
pre-set goals and outcomes facilitates the selection of outcome mea-
sures that will be most sensitive to APN interventions (Burns, 2001; 
Minnick, 2001).

The ability to conduct meaningful evaluations of the APN role is 
further strengthened by linking role structures, processes, and out-
comes in the early stages of role development. For example, in the 
PEPPA Framework, the APN role is evaluated along with the model of 
care in which the role is situated. This strategy aids in determining how 
structures within the model of care (e.g.,  health provider roles, role rela-
tionships, and resources), influence APN role processes and outcomes.

Finally, the PEPPA Framework posits that there is sufficient world-
wide literature demonstrating that well-designed and sufficiently 
developed APN roles are effective in achieving positive outcomes for 
patients, providers, and the health care system (Brooten et al., 2002; 
DiCenso & Bryant-Lukosius, 2010; Fulton & Baldwin, 2004; Newhouse 
et al., 2011). Thus, important questions to address when evaluating APN 
roles are not “Are APN roles effective?” but “How are APN roles effec-
tive?” and “For which patient populations, under which conditions, 
and in which models of care delivery are APN roles most effective?”
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STEPS OF THE PEPPA FRAMEWORK

The PEPPA Framework involves a nine-step process (see Figure 12.1). 
These steps reflect the complexity of the roles and are consistent with 
guidelines for developing and evaluating complex health care inter-
ventions that stress the importance of (1) using the best evidence to 
design the intervention, (2) developing a theory or clear picture for 
how the different components of the intervention are expected to lead 
to desired outcomes, and (3) incorporating process evaluations to test 
and refine the intervention prior to a full scale outcome evaluation 
(Craig et al., 2008). Steps 1 to 6 focus on establishing role structures 
and processes and developing an evaluation plan. This includes health 
care planning and decision making about the need for an APN role 
and designing multi-components of the role to address identified gaps 
and to achieve expected outcomes. Step 7 focuses on role processes 
and initiating the implementation plan and introduction of the APN 
role. Steps 8 and 9 include the short- and long-term evaluations of the 
APN role and the new model of care in which it takes place to assess 
progress, refine the role, and promote role sustainability in achieving 
pre-determined goals and outcomes.

Step 1: Define the population and describe the current model of care.
The purpose of Step 1 is to set some parameters or limits on the 

health care planning process. This includes identification of a prior-
ity patient population as the central focus of the process. Second, the 
scope of the process is determined by focusing on relationships and 
interactions from a team, organizational, and/or geographic perspec-
tive. Efforts are made to describe and understand the current model 
of care by identifying how and when patients interact with health care 
providers and services.

Step 2: Identify stakeholders and recruit participants.
In this step, key individuals who represent important stakeholder 

groups that are integral to the current model of care are identified and 
invited to participate in the health care redesign process. Strategies 
are employed to ensure a breadth of input from various stakehold-
ers, including patients and families. The selection of participants also 
considers their roles and responsibilities within the model of care and 
their importance in facilitating the implementation of the new model 
of care and potential APN role.

Step 3: Determine the need for a new model of care.
In this step, the strengths and limitations of the current model of 

care for meeting patient health needs are assessed from a variety of 
stakeholder viewpoints. This involves conducting a needs assessment 
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The PEPPA Framework

Define patient population and
describe current model of care

1

Evaluate APN role and new
model of care

8

Identify stakeholders and
recruit participants

2 Determine need for a new
model of care

3

Identify priority problems and
goals to Improve model of care

4

• Evaluate APN outcomes

• Establish APN education programs

• Define a model of advanced practice

• Define basic, expanded, specialized and
 advanced nursing roles and scope of practice

ROLE OF NURSING PROFESSION
AND COMMUNITY

• Define standards of care and APN role
 competencies

 Define new model of care and 
 APN role
• Stakeholder consensus about the “fit” 
 between goals, new model of care, and
 APN roles

5

 Plan implementation strategies
• Identify putcomes, outline evaluation plan, 
 and collect baseline data
• Identify role facilitators and barriers 
 (stakeholder awareness of role; APN
 education; administrative support and
 resources; regulatory mechanisms, policies 
 and procedures)

6

Provide education, resources
and supports

Develop APN role policies and 
protocols

Begin role development and
implementation

Initiate APN Role Implementation Plan7

Figure 12.1 The PEPPA Framework: A Participatory, Evidence-Based, Patient-Focused Process for APN Role Development, 

Implementation, and Evaluation

Source: Bryant-Lukosius, D., & DiCenso, A. (2004). A framework for the introduction and evaluation of advanced practice nursing roles. Journal of Advanced Nursing, 48(5), 530–540.

K
leinpell_P

T
R

_C
h12_18-03-13_313-338.indd   325

K
leinpell_P

T
R

_C
h12_18-03-13_313-338.indd   325

3/27/2013   3:38:46 P
M

3/27/2013   3:38:46 P
M



OUTCOME ASSESSMENT IN ADVANCED PRACTICE NURSING326

to collect and/or generate information about the extent, severity, and 
importance of unmet patient health needs and about the health care 
services required to meet these needs.

Step 4: Identify priority problems and goals to improve the model of care.
In this step, participating stakeholders come to consensus regard-

ing unmet patient health needs that are the most important to address. 
Priority problems associated with unmet health needs are identified, 
and outcome-based goals to improve the model of care delivery and 
patient health are established.

Step 5: Define the new model of care and APN role.
This step involves identifying strategies and solutions for achiev-

ing established goals and expected outcomes. The need for new care 
practices and care delivery strategies is determined and the research 
evidence about best practices is reviewed to design the new model 
of care. The number, complement, and mix of health care providers 
required to implement the new model of care are examined. It is dur-
ing this step that participants learn more about the purpose and types 
of various APN roles. The need for and the pros and cons of introduc-
ing an APN role rather than other nursing or health provider roles are 
considered. If an APN role is to be implemented, this step concludes 
with the development of a specific job description for an APN role 
within the new model of care.

Step 6: Plan implementation strategies.
In this step, participants develop a plan to ensure system readiness 

for the role. This includes obtaining funding approval (if required) and 
identifying potential barriers to and facilitators of role implementation. 
Key factors relating to advanced practice nurse and stakeholder edu-
cation, marketing, recruitment and hiring, role-reporting structures, 
funding, and policy development are assessed. An important aspect of 
this stage is developing an evaluation plan and establishing timelines 
for role implementation and achievement of outcome-based goals.

Step 7: Initiate APN role implementation plan.
This step begins by initiating the role implementation plan devel-

oped in Step 6 and hiring an advanced practice nurse for the position. 
Full development and implementation of the APN role may take 3 to 5 
years (Hamric & Taylor, 1989). During this period, efforts are made to 
monitor progress in role development and to modify or initiate strate-
gies to support the implementation of the APN role. As Figure 12.1 
illustrates, role implementation is a continuous process, in which the 
need for new organizational policies, procedures, and other supports 
are influenced by changes within the practice setting and the stage of 
APN role development.
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Step 8: Evaluate the APN role and new model of care.
In this step, formative evaluations that systematically evaluate 

APN role structures, processes, and outcomes are recommended as a 
strategy to promote ongoing role development. Several studies have 
demonstrated the importance of assessing APN role structures and 
processes to identify role barriers and facilitators (Guest et al., 2001; 
Read et al., 2001). In this type of evaluation, progress in achieving 
outcome-based goals is monitored, and APN role structures and pro-
cesses are examined to identify additional needs for supporting role 
development and implementation and further role enhancement.

Step 9: Monitor APN role and model of care over the long term.
This step emphasizes the continuous and iterative process of ensur-

ing that the APN role and the model of care, in which it is situated, con-
tinue to be relevant, sustainable, and improved, based on new research 
and/or changes in the health care environment, patient needs, and 
treatment practices. Long-term monitoring of well-established roles is 
also helpful for maintaining a common vision for the role among key 
stakeholders (Seymour et al., 2002).

CURRENT APPLICATIONS OF THE PEPPA FRAMEWORK

The PEPPA Framework is incorporated into the curricula of Canadian 
APN education programs for NPs in primary, acute, and anesthesia care 
(Donald, 2008; University of Toronto, Lawrence S. Bloomberg Faculty 
of Nursing, 2008). The APN Chair Program also used the framework 
as the basis for the graduate nursing course on “Research Issues in 
the Introduction and Evaluation of APN Roles” (McMaster University 
School of Nursing, Health Sciences Library, 2008). The framework has 
been used to inform the design of studies and systematic programs 
of research for APN roles in oncology (Bryant-Lukosius et al., 2007; 
Martelli-Reid et al., 2007; Slater, Rosenzweig, & Steele, 2009), primary 
health care (Martin-Misener, Reilly, & Robinson Vollman, 2010), and 
in long-term care (Donald, 2007; Donald et al., 2012; Kaasalainen, 
DiCenso, Donald, & Staples, 2007). Graduate students have used the 
PEPPA Framework to guide their thesis research regarding APN roles 
and services for patients with inflammatory bowel disease (Westin, 
2009) and those requiring psychiatric mental health care (Brady, 2010).

In Canada, the framework has been recommended as a best practice 
for implementing APN roles (CNA, 2008) as well as nursing roles and 
models of care involving interprofessional teams (Virani, 2012). The frame-
work is being used by large regional health authorities to implement new 
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NP roles (Sawchenko, 2007) and to develop policies to support the suc-
cessful implementation of NP and CNS roles in regional health author-
ity practice settings (Advanced Practice Nursing Steering Committee, 
Winnipeg Regional Health Authority, 2005; Lewthwaite et al., 2013).

Several published studies and reports document the benefits and 
illustrate the applicability of the PEPPA Framework for the successful 
implementation of APN roles in varied specialties and for other health 
provider roles such as advanced physiotherapist roles for patients 
undergoing hip and knee replacement surgery (Robarts, Kennedy, 
MacLeod, Findlay, & Gollish, 2008), advanced radiation therapists in 
cancer care (Cancer Care Ontario, 2011), and physician assistants in 
emergency departments (Ducharme, Buckley, Alder, & Pelletier, 2009). 
In a long-term care setting, the framework’s emphasis on stakeholder 
engagement to identify role priorities, to establish a common vision, 
and to participate in the planning process contributed to the successful 
implementation of a unique NP model of care (McAiney et al., 2008). 
The NPs were found to improve staff confidence and reduce hospital 
admission rates by 39% to 43% (McAiney et al., 2008). Application of the 
framework’s steps was found to provide the structure for guiding the 
process and anticipating activities for introducing a new specialized 
NP in cardiac surgery (McNamara, Giguere, St. Louis, & Boileau, 2009). 
The PEPPA Framework was found to be an effective change manage-
ment tool for introducing NPs and physician assistants into the emer-
gency department (Ducharme et al., 2009). Key framework strengths 
were team-building strategies to motivate and support change, and the 
importance of conducting a needs assessment and environmental scan 
to identify and address barriers to role implementation. In a project to 
introduce advanced physiotherapist roles, the flexibility of the frame-
work as a planning guide enabled the redesign process to be completed 
over a short period of time, fostered quick wins and early buy-in to the 
role, and led to a new model of care that matched patients’ needs with 
providers with the most appropriate skill set (Robarts et al., 2008).

In a recent PAR study, we examined the impact of the PEPPA 
Framework, a team facilitator, and a toolkit of resources specific to 
each step of the framework on the introduction of oncology APN roles 
for underserved patient populations (Bakker et al., 2009). Similar to 
other reports (Ducharme, et al., 2009; McAiney et al., 2008; Robarts 
et al., 2008), the high level of team and stakeholder engagement at 
each step of the framework was important for promoting their sup-
port and acceptance of the new APN role. Team function and positive 
group dynamics also improved over time for implementation teams 
involved in the role planning process. The implementation teams also 
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noted that the framework enabled them to identify gaps in care deliv-
ery and to develop an APN role job description that was relevant to 
patient needs. The teams reported that a facilitator with experience 
in the introduction of advanced practice nurses was beneficial for 
moving the role-planning process along and for implementing the 
steps in a way that was relevant to their practice setting and patient 
population.

In this same study, a draft toolkit utilized and evaluated by the 
implementation teams was found to provide an “essential roadmap” for 
guiding the process and keeping the team on track. Varied resources, 
tools, and activities also aided in the collection of data and facilitated 
group decision making at each step of the framework. Real-time eval-
uation data and feedback collected from the implementation teams 
were also used to refine and augment the final toolkit that is avail-
able free of charge in an electronic format (Bryant-Lukosius, 2009). One 
example of a strategy and resource outlined in the toolkit is the use of 
a logic model that is developed in steps 4 to 6 of the framework. As 
Figure 12.2 illustrates, a logic model is very helpful for illustrating the 
complexity of the APN role and the relationship among role activities 
and the timing of expected outcomes. Another toolkit, based in part 
on the PEPPA Framework, has also been developed by the Canadian 
Nurse Practitioner Initiative (2006) to support health care planners 
and administrators with the introduction of NP roles, particularly in 
primary health care settings.

APN RESEARCH DATA COLLECTION TOOLKIT

In an effort to facilitate APN-related research, the APN Research Data 
Collection Toolkit was developed and is fully accessible via the APN 
Chair Program website (http://apntoolkit.mcmaster.ca/). The objective 
of the toolkit is to identify instruments that could be used to facilitate 
data collection for monitoring and measuring a variety of variables at 
different stages of APN role development, implementation, and eval-
uation. Focused on APN, the toolkit includes instruments that have 
been used in research related to CNSs as well as to primary and acute 
care NPs. The toolkit is an ongoing initiative to create a compendium 
of common instruments used in APN research. It was developed with 
the following users in mind: APN researchers, graduate students 
planning APN research, and decision makers seeking to evaluate 
one or more dimensions of APN roles (i.e., structures, processes, and 
outcomes).
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The steps involved in producing the toolkit include (1) identifying 
and appraising measurement tools used in APN research, (2) compil-
ing the results into a publicly accessible web page, and (3) promot-
ing the website, so that those introducing and evaluating APN roles 
can use the resource and contribute their own instruments to it. The 
first step taken to identify relevant measurement tools was to review 

Problem
Situation

Problem Statement: Stakeholder Consensus About Patient Health Needs and Priorities
Patient population and cancer continuum

 • Context and consequeces of unmet health needs and gaps in care • Needs for more information
 • Organization and team priorities for improving patient health

Overall goals to improve patient health
through the delivery of accessible, high quality, cost-effective nursing and cancer care services

Resources and expertise required to implement plan:

Pre-conditions that must be met to reach intermediate outcomes

Pre-conditions that must be met for ultimate goals to be achieved

The ultimate goals to improve patient health from the perspective of patients, health
providers, the organization and health system

INNOVATION: Improved patient health, increased health provider recruitment/retention/
sustainability, efficient deployment of human resources, improved nursing practice, provides

evidence about effective interventions and models of care to inform future practice

Goals

Inputs

Activities

Outputs or
Products

Intermediate
Outcomes

Long-Term
Outcomes

Impact

Short-
Term

Outcomes

ASSUMPTIONS about Inputs & Outputs Influence of EXTERNAL FACTORS ON OUTCOMES

Figure 12.2 Logic Model for APN Role Development, Implementation, 

and Evaluation

Source: Bryant-Lukosius, D. (2009). Designing innovative cancer services and advanced practice nursing roles: 
Toolkit. Toronto: Cancer Care Ontario. Retrieved February 5, 2013, from https://www.cancercare.on.ca/
common/pages/UserFile.aspx?fi leId=76090
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the studies included in systematic reviews of APN-focused research 
(e.g., Horrocks et al., 2002) and in books focused on APN-related out-
come measures (e.g., Kleinpell, 2001). Second, all APN-related research 
conducted through the APN Chair Program was reviewed and mea-
surement tools extracted. Third, a systematic search of the literature 
focused on APN practitioners was conducted. These citations were 
reviewed by two APN researchers to identify relevant studies. Data 
collection instruments identified in any relevant studies were included 
in the toolkit.

Once a relevant measurement tool is identified, the primary author 
is contacted and asked to provide any additional information regard-
ing the measurement instrument, an electronic copy of the instrument 
itself, and permission to post the tool on the APN Toolkit website. 
Exhibit 12.4 illustrates the type of information compiled for each 
instrument. The instruments are organized according to the steps of 
the PEPPA Framework, so that users of the website can link the instru-
ments with the distinct steps described in this framework (e.g., needs 
assessment, describing the model of care, defining the APN role, role 
implementation and practice patterns, barriers to and facilitators of 
APN integration, and outcomes evaluation). The summary developed 
for each instrument is sent to the instrument developer, who is asked 
to review it for accuracy.

The APN Toolkit website is housed on a secure server in the 
McMaster University domain area. Navigation of the web page is 
available through a sidebar menu, as well as through the table of con-
tents. To further facilitate ease of information retrieval, there is a key-
word search function where users can enter a keyword to see if it is 
contained anywhere in the APN Toolkit website. Links to a PDF copy 
of the instrument are available to users, where permission has been 
granted by authors. Users are invited to submit references for instru-
ments, updates, and corrections via a web form. Users are also invited 
to submit any tools they have created that are not yet in the toolkit.

The APN Toolkit is an ever-growing resource that currently houses 
summaries of over 100 instruments. This toolkit will be an important 
resource for those introducing and evaluating APN roles by making 
available existing instruments that have been used, for example, to con-
duct needs assessments, measure practice patterns, identify barriers and 
facilitators, and evaluate provider and patient outcomes related to APN.

In summary, the establishment of a nationally funded research 
chair has facilitated the training of the next generation of Canadian 
nurse researchers who will continue to expand our knowledge about 
the effective development and deployment of APN roles for improving 
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Misener Nurse Practitioner Job Satisfaction Scale (MNPJSS)

Original Citation—Misener TR, Cox DL. Development of 
the Misener Nurse Practitioner Job Satisfaction Scale. Journal of 
Nursing Measurement. 2001; 9(1):91–108.

Contact Information De Anna L. Cox College of Nursing 
University of South Carolina, Columbia, SC 29208, USA. Phone: 
803–777-4390 dlcox@gwm.sc.edu

Price and Availability—Published in original citation. Contact 
author for permission to use.

Brief Description of Instrument—Assessment of job satisfac-
tion of primary care NPs. Scale Format—44 items each measured 
using a 6-point Likert scale. Response options: “Very Satisfied” 6, 
“Satisfied” 5, “Minimally Satisfied” 4, “Minimally Dissatisfied” 
3, “Dissatisfied” 2, and “Very Dissatisfied” 1 point. One item for 
global satisfaction measured on a 10-point scale, 10 being the 
highest level of job satisfaction. Administration Technique—Self-
administered questionnaire. Scoring and Interpretation—Total 
score is obtained by summing all 44 items. Subscale score is 
obtained by summing the subscale items. Factors and Norms—6 
factors determined by factor analysis: (1) Intrapractice Partnership/
Collegiality, (2) Challenge/Autonomy, (3) Professional, Social, 
and Community Interaction, (4) Professional Growth, (5) Time, 
and (6) Benefits. Item mean (SD) reported in original citation. 
Internal Consistency—Cronbach’s alpha on entire scale: 0.96; 
Cronbach’s alphas on subscales range from 0.79 to 0.94. Content 
and Face Validity—Instrument development based on literature 
review, review of existing instruments, and input from numer-
ous NP experts. Strengths—Easy to administer and score, covers 
a wide variety of previously published factors associated with 
job satisfaction. Limitations—Relies heavily on factor analysis 
results to justify subscale, lacking theoretical rationale. Published 
APN studies using instrument—See original citation. PEPPA 
Framework Category—8

Exhibit 12.4 An Example of an APN-Related Data Collection Tool as 

Summarized in the APN Data Collection Toolkit.
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patient, provider, and health system outcomes. Initially, through the 
CHSRF/CIHR Chair in APN and now CCAPNR, APN researchers, 
educators, health providers, and decision makers have access to criti-
cally appraised tools for conducting APN-related research. As a rela-
tively new resource, the PEPPA Framework has demonstrated wide 
applicability for the introduction of advanced nursing and other health 
provider roles. The framework is suitable for designing and evaluating 
the complex nature of APN roles and can be employed to inform APN 
curricula and health care policies in support of APN, to establish sys-
tematic approaches for role evaluation, and to develop APN-focused 
programs of research.

Answers to Chapter Discussion Questions

Like APN roles, complex health care interventions are those 1. 
that have a number of interacting components, address diffi cult 
health care problems or behaviors, target a number of groups or 
organizations, aim to improve several and/or variable outcomes, 
and are fl exible or tailored to specifi c health care contexts (Craig 
et al., 2008).
Common barriers to conducting APN role evaluations that provide 2. 
meaningful results about role outcomes include lack of advanced 
practice nurse research expertise, failure to utilize relevant theo-
retical frameworks and rigorous research methods in designing 
the role and role evaluation plan, lack of clearly defi ned roles with 
pre-determined outcomes that are linked with APN role activities, 
lack of baseline data to permit future comparative evaluations, and 
the use of outcome measures not sensitive to APN role activities 
(Bryant-Lukosius et al., 2004; DiCenso et al., 2010).
Key principles of PAR include active participation in cycles of refl ec-3. 
tion and action; valuing what people know and believe by building 
on their current understanding; collective investigation, analysis, 
learning, and the conscious production of new knowledge; collec-
tive decision making and action in using new knowledge to address 
problems; and evaluating the impact of these actions (Bowling, 1997; 
Deshler & Ewert, 1995; Smith, 1997). These principles promote the 
generation and use of objective data critical for health care plan-
ning and introduction of new roles. Advanced practice nurses work 
collaboratively within interprofessional teams and in established 
relationships with other stakeholders in the health system. These rela-
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tionships create the conditions that infl uence the effective delivery of 
health care services and can facilitate or obstruct the implemen-
tation of APN roles. Therefore, collective learning and consensus 
decision making in the health-planning process are necessary for 
the effective implementation of APN roles.
Structures are factors that affect processes or determine how the 4. 
APN role is implemented (i.e., advanced practice nurse education, 
patient population, nursing and health care policies). Process refers 
to what the advanced practice nurse does in the role (i.e., types of 
APN services and how these services are provided). Outcomes are 
the results of APN role services and care and thus are affected 
by both structure and process factors (i.e., improved patient qual-
ity of life, improved health care provider satisfaction, and reduc-
tion in wait times). The PEPPA Framework proposes that the role 
structures, processes, and outcomes and their relationships within 
the context of the model of care and organizational environment 
should be determined during the early stages of role development 
and evaluated throughout the role implementation journey.
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AABC. See American Association of 
Birth Centers

AACN. See American Association of 
Colleges of Nursing

AANA. See American Association of 
Nurse Anesthetists

AANAF. See American Association 
of Nurse Anesthetists 
Foundation

accountable-care organizations, 204
ACNM. See American College of 

Nurse-Midwives
ACNP. See acute care nurse 

practitioner
activities of daily living (ADL), 97, 

139, 192, 241
instrumental, 192

acute care nurse practitioner (ACNP)
APN satisfaction measured 

by, 80 – 81
efficiency outcomes measured 

by, 85
for medical acute care floor, 75
medicine reconciliation chart 

review, 84
acute respiratory distress syndrome 

(ARDS), 78
added lifeyear costs, 59. See also costs
ADEs. See adverse drug events
ADL. See activities of daily living
administrative data, as outcome data 

source, 248

advanced practice domains, 77
adverse drug events (ADEs), 163, 164
AE. See Assessment and Evaluation
Agency for Healthcare Research and 

Quality (AHRQ), 120, 266
aggregate data, 87, 90

use, 88 – 89
AHA. See American Heart 

Association
AHRQ. See Agency for Healthcare 

Research and Quality
Ambulatory Care Quality Alliance 

(AQA), 194
ambulatory nurse practitioner 

outcomes, 187. See also nurse 
practitioner

approaches to overcome 
barriers, 199 – 200

behavioral activity 
competence, 193

case examples, 197
categorization, 191 – 192
discussion questions, 

187 – 188, 200 – 201
measures relevant to ambulatory 

care practice, 191 – 194
outcome measures, 190, 192
performance measures, 194
physiologic markers, 192
primary care outcome, 189 – 191
psychosocial outcomes, 192
selection, 195 – 197

Index
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ambulatory nurse practitioner 
outcomes (Cont.)

shotgun approach, 197 – 198
stakeholders, 189
symptom control, 193
therapeutic competence, 193
triangulation case study, 198 – 199

Ambulatory Surgical Center 
(ASC), 265

Ambulatory Surgical Center Quality 
Reporting (ASCQR) Program, 
265, 283

American Association of Birth 
Centers (AABC), 238

American Association of Colleges of 
Nursing (AACN), 291

essentials of doctoral education 
for ANP, 293

interprofessional education 
competencies, 273

American Association of Nurse 
Anesthetists (AANA), 260

Code of Ethics for the Certified 
Registered Nurse Anesthetists, 275

American Association of Nurse 
Anesthetists Foundation 
(AANAF), 262

mission, 270 – 271
research priorities, 271

American College of Nurse-
Midwives (ACNM), 237

midwifery practice standards, 237
American Heart Association (AHA), 

26, 160
American Nurses Association, 

118. See also Canadian Nurses 
Association

American Society of 
Anesthesiologists (ASA), 262

APN (advanced practice nursing), 1, 
158, 191, 205, 266, 320, 321

AACN essentials of doctoral 
education for, 293

cardiovascular, 177
economic information for, 47
PAR, 322

projected attributes of DNP-
prepared, 294

research chair, 315 – 316
role, 1
role complexity, 329, 330
role evaluation limitation, 314
role implementation and 

problems, 320, 321
symptom management, 26

APN Chair Program, 316. See also 
APN

impact of, 316
national study by, 318
research funding, 317
resources arising from, 319
thesis topics, 317

APN outcome, 2 – 6, 136 – 138
behavioral outcomes, 139
care-related outcomes, 8
categories of. See APN outcome 

categories
determination, 74
functional outcomes, 139
measures, 73, 135
patient-related outcomes, 15
performance-related 

outcomes, 20
physiologic outcomes, 139
planning, tracking, and reporting 

worksheet, 76 – 77
recommendations, 27 – 28
research. See APN outcome 

research
APN outcome categories, 6 – 8, 79. 

See also outcomes measure 
selection

ACNP medicine reconciliation 
chart review, 84

aggregate data, 87 – 89
clinical outcomes measures, 83 – 85
customer satisfaction, 80 – 83
efficiency outcomes, 85 – 86
family anxiety and satisfaction 

survey, 82
financial outcomes, 86 – 87
patient satisfaction survey, 82
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APN outcome research. See also APN 
Chair Program; APN Research 
Data Collection Toolkit; APN 
outcome categories; PEPPA 
framework

barriers, 315
designs, 144
discussion questions, 313, 333 – 334
research chair, 315 – 316
resources, 313

APN Research Data Collection 
Toolkit, 329 – 333

APN-Related Data Collection Tool 
example, 332

production steps, 330 – 331
website, 331

applications (apps), 109
AQA. See Ambulatory Care Quality 

Alliance
ARDS. See acute respiratory distress 

syndrome
ASA. See American Society of 

Anesthesiologists
ASC. See Ambulatory Surgical 

Center
ASCQR. See Ambulatory Surgical 

Center Quality Reporting 
Program

Assessment and Evaluation (AE), 114

bachelor of science in nursing 
(BSN), 293 – 294

Barthel Scale, 193
base case, 62
behavioral activity competence, 193
Behavioral Measurement Database 

Service (BMDS), 112
benchmarking, 132
between-subjects designs, 148
bias, 148
birth logs, as outcome data 

source, 248
BLS. See Bureau of Labor Statistics
BMDS. See Behavioral Measurement 

Database Service
body mass index (BMI), 149

BSN. See bachelor of science in nursing
Bureau of Labor Statistics (BLS), 61

California Medical Association 
(CMA), 235

Canadian Association of Nurses in 
Oncology (CANO), 321

Canadian Centre for APN Research 
(CCAPNR), 318

Canadian Health Services Research 
Foundation (CHSRF), 315

Canadian Institutes of Health 
Research (CIHR), 315

Canadian Nurses Association 
(CNA), 314. See also American 
Nurses Association

CANO. See Canadian Association of 
Nurses in Oncology

cardiovascular advanced practice 
nursing, 129, 177. See also APN 
outcome; outcomes project

APN role, 158 – 161
approaches, 142 – 143, 154 – 155
case-control study design, 150 – 151
clinical outcomes, 131 – 132
cohort study design, 151
correlation, 150
descriptive research 

design, 149 – 150
designs, 146
discussion questions, 130, 178 – 179
ex post facto designs, 151 – 152
framework, goals, and 

criteria, 166 – 176
literature, 161 – 165
nonexperimental/observational 

measurement, 148 – 149
outcome classification, 134
outcomes, 133 – 134, 140
outcomes measurement, 143
outcomes measures, 135 – 142
qualitative studies, 152 – 154
quality improvement 

process, 157 – 158
quasi-experimental 

design, 147 – 148
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cardiovascular advanced practice 
nursing (Cont.)

randomized controlled 
trials, 146 – 147

research utilization and 
EBP, 155 – 157

websites, 135
case mix index (CMI), 248
case-control study design, 150 – 151
catheter-associated urinary tract 

infections (CAUTIs), 216
cause and effect of outcomes 

assessment, tracing, 98 – 99
CAUTIs. See catheter-associated 

urinary tract infections
CBA. See cost – benefit analysis
CCA. See cost – consequence analysis
CCAPNR. See Canadian Centre for 

APN Research
CCRs. See cost-to-charge ratios
CDC. See Centers for Disease 

Control and Prevention
CEA. See cost-effectiveness analysis
Center for Epidemiology Depression 

Scale, 197
Center for Medicare & Medicaid 

Services (CMS), 161, 264
Center for the Evaluation of Value 

and Risk in Health (CEVR), 67
Centers for Disease Control and 

Prevention (CDC), 248
certified nurse midwife (CNM), 3
certified registered nurse 

anesthetists (CRNAs), 3, 260. See 
also nurse anesthesia outcome 
assessment

as anesthesia providers, 260
doctoral education, 271
in health care improvement, 276
insurance rates, 272
practice-related areas, 261
resources, 279
rural, 267

CEVR. See Center for the Evaluation 
of Value and Risk in Health

charge data analysis, 242
CHF. See congestive heart failure
chronic obstructive pulmonary 

disease (COPD), 188, 303
CHSRF. See Canadian 

Health Services Research 
Foundation

CIHR. See Canadian Institutes of 
Health Research

CINAHL. See Cumulative Index to 
Nursing and Allied Health

client variance, 247
clinical nurse specialist (CNS), 3, 75, 

77, 204. See also clinical nurse 
specialist practice outcomes 
assessment; CNS outcome 
hierarchy pyramid

CNS-specific productivity 
spreadsheet, 213

control charts, 78 – 79
financial outcomes, 86 – 87
monthly productivity 

report, 211
practice assessments, 208
role, 77, 78

clinical outcomes, 131 – 132
CMA. See California Medical 

Association; cost-minimization 
analysis

CMI. See case mix index
CMS. See Center for Medicare & 

Medicaid Services
CMS Hospital Compare, 161, 

264, 283
CNA. See Canadian Nurses 

Association
CNM. See certified nurse midwife
CNS. See clinical nurse specialist
CNS outcome hierarchy pyramid, 

209. See also clinical nurse 
specialist

calendar, 209 – 210
cost calculation, 220 – 222
expected impact of activity, 215
outcome measure, 217, 221
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peer evaluation request 
example, 214

peer review and CNS 
visibility, 212

process measurement and 
rounding impact, 216 – 219

process measures, 212, 219
productivity report, 210 – 212, 213
project outcomes crosswalk, 228
rounding tools, 215 – 216, 218
rounding with purpose, 212 – 215
surrogate data use, 222
surrogate outcome 

measures, 219 – 220
time-on activities, 209

CNS practice outcomes assessment, 
203. See also clinical nurse 
specialist

case example, 225, 227
discussion questions, 

203 – 204, 228 – 229
end of year report, 225, 226
frameworks, 205 – 209
nursing time cost 

calculation, 222 – 223
outcome categories, 206 – 207
outcome crosswalk, 228
outcomes, 223 – 224

Cochrane databases, 112, 113 – 114
Cochrane Library, 275
cognitive outcomes, 241
cohort study design, 151
collinearity, 101
comparative-effectiveness 

research, 47
comparator(s), 54
competencies, 

interprofessional, 273
confounding variables, 148 – 149
congestive heart failure (CHF), 85
consumer price index (CPI), 54, 61
COPD. See chronic obstructive 

pulmonary disease
corporate websites, 119
correlation, 150

cost-accounting systems, 60, 242
cost – benefit analysis (CBA), 

46, 52 – 54
cost – consequence analysis 

(CCA), 49
cost-effectiveness analysis (CEA), 

47, 49, 271. See also economic 
evaluations

case study, 51
checklist for journal 

report, 64 – 65
cost-effectiveness ratio, 50
decision trees, 50
financial health care costs, 57

cost-effectiveness ratio, 50
cost-effectiveness research, 47. See 

also comparative-effectiveness 
research

cost-minimization analysis 
(CMA), 49

costs, 56, 242 – 243. See also economic 
evaluations

components, 57
cost shifting, 60
cost-accounting systems, 60
cost – benefit analysis, 52 – 54
cost – consequence analysis, 49
cost-effectiveness analysis, 49 – 51
cost-minimization analysis, 49
cost – utility analysis, 51 – 52
financial health care costs, 57
financial non-health care 

costs, 58
incremental cost calculation, 48
morbidity costs, 58
opportunity costs, 59
productivity costs, 58
purchasing-power parity, 61
related to resource 

consumption, 59
transfer costs, 59
“two-step” approach, 56

cost-to-charge ratios (CCRs), 60
cost – utility analysis (CUA), 51 – 52
CPI. See consumer price index
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CRNAs. See certified registered 
nurse anesthetists

CUA. See cost – utility analysis
Cumulative Index to Nursing and 

Allied Health (CINAHL), 
109, 112

data collection
program-specific, 249
cost on, 244

data sets, as outcome data 
source, 248

decision trees, 50
Department of Health and Human 

Services (DHS), 161
descriptive research design, 149 – 150
DHS. See Department of Health and 

Human Services
direct costs, 56
Directory of Unpublished Experimental 

Mental Measures, 111
Discharge summary, as outcome 

data source, 248 – 249
Disease registration, as outcome 

data source, 249
discounting, 54, 61 – 62
disease-specific management 

certification, 216
Dissertation Abstracts, 116
Dissertations Express, 116
DNP outcome measure, 291, 306 – 307. 

See also doctor of nursing 
practice

discussion questions, 291, 307 – 308
disease-specific foci, 303
DNP competencies, 295 – 297
DNP education trends, 295
DNP overview, 292 – 294
DNP student projects, 297 – 302
future research-related DNP 

outcomes, 304
health care outcomes, 306
outcomes, 294 – 295, 306
population and project focus, 303
project interventions and problem 

foci, 303

weblinks, 308 – 309
DNP outcome studies 

recommendations, 304. See also 
doctor of nursing practice

academic education, 305 – 306
evidence-based practice, 304 – 305
policy, 304
quality and safety 

improvement, 305
doctor of nursing practice 

(DNP), 291
AACN essentials of, 293
articles published by author with 

DNP degree, 296 – 297
competencies, 295 – 297
curriculum, 292
DNP Capstone projects, 297 – 302
DNP-prepared APN projected 

attributes, 294
essentials, 292
graduate professional 

contributions, 296
need for DNP degree, 292
outcomes. See DNP outcome 

studies recommendations; DNP 
outcome measure

overview, 292 – 294
programs, 295
student projects, 297 – 302

doctors of philosophy (PhD), 296

EBP. See evidence-based practice
economic evaluations, 45. See also 

costs
analysis framing, 55 – 56
basic steps in, 53
common issues, 54
discounting, 61 – 62
discussion question, 45 – 46, 66 – 67
economic outcome research, 66
relevant factors, 46
sensitivity analysis, 62 – 64
terminology in, 54
type selection, 54
types, 48
viewpoint in analysis, 55
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web links, 67 – 68
ED. See emergency department
Educational Resources Information 

Center (ERIC), 112
Clearinghouse on AE, 114
database, 115

efficacy research, 47
emergency department (ED), 3, 87
end of the year reports, 225, 226
ERIC. See Educational Resources 

Information Center
ethnography, 152 – 153. See also 

qualitative studies
evidence pyramid, 277, 278
evidence-based practice (EBP), 75, 

130, 272, 304 – 305
analysis, 277
Cochrane Library, 275
competencies for interprofessional 

education, 273
components of, 278
database, 275
elements, 156
evidence pyramid, 277, 278
frameworks, 157
guidelines, as outcome data 

source, 249
importance of, 277
nurses, 274
nursing models, 156
principle implementation, 276 – 277
research utilization and, 155 – 157
resources, 279
shift in health care, 273
steps of, 278 – 279

ex post facto designs, 151 – 152

“failure to rescue,” 269 – 270
Federal Reserve Bank of St. Louis 

Economic Data (FRED), 68
financial health care costs, 57
financial non-health care costs, 58
fiscal outcomes, 241
“5A” approach, 198
“five Ds,” 134, 270
FNS. See Frontier Nursing Service

FRED. See Federal Reserve Bank of 
St. Louis Economic Data

Frontier Nursing Service (FNS), 234
Functional Independence Measure 

Scale, 193
functional outcomes, 241

Google Scholar search, 117
Google search, 117
government sites, 119 – 120
grounded theory, 153. See also 

qualitative studies

HaPI. See Health and Psychosocial 
Instruments

HBV. See hepatitis B virus
HDL. See high density lipoprotein
Health and Psychosocial 

Instruments (HaPI), 112 – 113
database, 113

health care
cost components, 60
outcomes, 306, 134
providers, 133
shift in, 273

Health Economics Resource Center 
(HERC), 68

health outcome information 
websites, 135

health provider roles, 328
Health Resources and Services 

Administration (HRSA), 120
heart failure (HF), 133

handbook, 167
health care expenditures, 161
medication discrepancies, 162
medication management patient 

information, 171
outcome measures, 161
outcomes to be measured in, 142
prevalence, 160
treatment and patient 

nonadherence, 161
hepatitis B virus (HBV), 57
HERC. See Health Economics 

Resource Center
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HF. See heart failure
high density lipoprotein (HDL), 132
high-risk patient diagnoses, 164
hospital benchmark data. See 

aggregate data
Hospital Quality Alliance 

(HQA), 161
hospital-acquired infections, 134
HQA. See Hospital Quality Alliance
HRSA. See Health Resources and 

Services Administration

IADL. See instrumental activities of 
daily living

illness-related measures, 3
income transfers, 59
incremental cost calculation, 48, 54
indirect costs, 56
inflation calculator, 61
Institute of Medicine 

(IOM), 271 – 272
on health professions 

education, 272
institutional review board (IRB), 82
instrumental activities of daily 

living (IADL), 192. See also 
activities of daily living

Instrumental Activities of Daily 
Living Scale, 193

instruments, 109. See also outcomes 
assessment instruments

International Society of 
Pharmacoeconomics and 
Outcomes Research (ISPOR), 52

IOM. See Institute of Medicine
IRB. See institutional review board
ISPOR. See International Society 

of Pharmacoeconomics and 
Outcomes Research

Joint Commission, The (TJC), 130
journal report, cost-effectiveness 

analysis checklist for, 64 – 65

knowledge, skills, and attitudes 
(KSA), 305

KSA. See knowledge, skills, and 
attitudes

LDL. See low density lipoprotein
LDL-C. See low-density lipoprotein 

cholesterol
length of stay (LOS), 2, 73, 74, 83
Likert scale, 227
LOS. See length of stay
low density lipoprotein (LDL), 132
low-density lipoprotein cholesterol 

(LDL-C), 51

M&M. See mortality and morbidity
Markov simulation cohort, 51
McDowell book, The, 111
MD. See medical doctors
medical “apps,” 117 – 118
medical doctors (MD), 296
medical intensive care unit 

(MICU), 84
Medical Library Association, 118
medication discrepancies

at care transitions, 163
factors for, 162
nurse-identified, 164 – 165

medication reconciliation, 163, 177. 
See also outcomes project

chart review, 84
effectiveness of pharmacist in, 164
at hospital discharge, 163, 165
interventions, 164
monthly audit tool, 174
outcomes project, 166

MEDLINE (Medical Literature 
Analysis and Retrieval System 
Online), 112, 113

Mental measurements yearbooks 
(MMYBs), 110

metrics, 132
MICU. See medical intensive care 

unit
midwifery practice standards, 237
Mini-Mental State Examination, 192
Misener Nurse Practitioner Job 

Satisfaction Scale (MNPJSS), 332
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MMYBs. See Mental measurements 
yearbooks

Modified Dyspnea Index, 197
morbidity costs, 58
mortality and morbidity 

(M&M), 225
multivariate statistical models, 149

NACNS. See National Association of 
Clinical Nurse Specialists

National Association of Clinical 
Nurse Specialists (NACNS), 204

National Birth Center Study 
(NBCS), 250

National Committee for Quality 
Assurance (NCQA), 194

National Health Information 
Network (NHIN), 266, 283

National Organization of Nurse 
Practitioner Faculties 
(NONPF), 292

National Quality Forum (NQF), 
132, 194

National Quality Measures 
Clearinghouse (NQMC), 194

National Surgery Quality 
Improvement Program 
(NSQIP), 265

National Technical Information 
Service, 120

NBCS. See National Birth Center 
Study (NBCS)

NCQA. See National Committee for 
Quality Assurance (NCQA)

NHIN. See national health 
information network

NIC. See nursing interventions 
classification

NOAs. See Nurse Obstetric 
Assistants

NOC. See nursing outcomes 
classification

nonindividual provider variables, 99
NONPF. See National Organization 

of Nurse Practitioner Faculties
NP. See nurse practitioner

NQF. See National Quality Forum
NQMC. See National Quality 

Measures Clearinghouse
NSQIP. See National Surgery Quality 

Improvement Program
nurse anesthesia outcome 

assessment, 259, 280 – 282. See 
also evidence-based practice; 
nurse anesthetists

anesthesia outcome 
studies, 261 – 267

competencies for interprofessional 
education, 273

critical thinking, 276
discussion questions, 

259 – 260, 282
EBP, 272 – 275
failure to rescue, 269 – 270
human patient simulation, 262
nurse anesthesia 

competencies, 275 – 279
outcome measurement, 268 – 269
outcome measures and 

projects, 270 – 272
outcomes economics and policy 

developments, 279 – 280
outcomes in rural 

settings, 267 – 268
overview, 260 – 261
SCIP measures, 264
simulation-based education, 263
study in rural hospital, 268
web links, 283

nurse anesthetists, 267. See also 
certified registered nurse 
anesthetists

Nurse Obstetric Assistants 
(NOAs), 235

nurse practitioner (NP), 3, 75, 188. 
See also ambulatory nurse 
practitioner outcomes

one-page form, 188
outcomes and research, 191
practice doctorate 

competencies, 292
practice domains, 27

Kleinpell_PTR_INDEX_18-03-13_339-352.indd   347Kleinpell_PTR_INDEX_18-03-13_339-352.indd   347 3/27/2013   3:40:09 PM3/27/2013   3:40:09 PM



INDEX348

nurse-midwifery practice outcomes 
measurement, 233, 252 – 253

charge data analysis, 242
classification, 240 – 241
client outcome measures, 

developing, 243 – 246
cost analysis, 242 – 243
discussion questions, 

233 – 234, 253 – 254
historical perspective, 234 – 237
individual client outcomes 

measures, 244
nurse-midwifery outcome 

studies, 250 – 252
outcome data collection 

tools, 247 – 248
outcome data sources, 248 – 249
outcome measurement current 

expansion, 237
outcomes scheduled 

measurements, 246 – 247
purpose, 238 – 240
uniform data set, 238
variance from expected 

outcomes, 247
web links, 254 – 255

nurse-midwives, 252
nurses, 274. See also APNs; nurse 

practitioner
nursing care outcomes, 134
nursing interventions classification 

(NIC), 134
nursing outcomes classification 

(NOC), 134
nursing time cost 

calculation, 222 – 223
nursing-centered intervention 

processes, 134

OA. See outcomes assessment
observational 

methodology, 148 – 149
obstetric discharge summary, as 

outcome data source, 249
OI-US. See Optimality Index-US
OM. See outcomes manager

opportunity costs, 59
Optimality Index-US (OI-US), 239
outcome data, sources of, 248 – 249
outcome indicators. See metrics
outcomes assessment (OA), 1, 93

analytic issues, 101 – 102
APN care impact, 25 – 26
APN characteristics affecting 

outcomes, 5
APN outcome studies, 6, 27 – 28
APN practice outcomes, 3 – 6
care-related outcomes, 8 – 15
client outcome variables, 5
design problems, 94
discussion questions, 

93 – 94, 103 – 104
focused plan, 2 – 3
implementation 

challenges, 102 – 103
linking purpose and 

design, 94 – 96
measurement, 3
measures and instruments 

identification sources, 25
nurse-sensitive outcome 

measures, 5, 6
outcome attributes, 96
outcome categorization schema, 6
outcome measures in effectiveness 

research, 7 – 8
outcome parameters influenced by 

APN care, 3, 4
outcome selection, 96 – 98
patient-related outcomes, 15 – 20
performance-related 

outcomes, 20 – 25
solving design problems, 94
studies, 94
tracing cause and effect, 98 – 100
variables influencing patient 

outcomes, 101
outcomes assessment instruments, 

108, 120 – 121
bibliographic databases, 111 – 112
Cochrane databases, 113 – 114
corporate websites, 119
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Directory of Unpublished 
Experimental Mental 
Measures, 111

discussion questions, 
107 – 108, 121 – 123

Dissertation Abstracts, 116
ERIC, 114 – 115
evidence levels, 112
government sites, 119 – 120
HaPI, 112 – 113
internet and online library 

resources, 116 – 117
MEDLINE, 113
Mental measurements yearbooks 

(MMYBs), 110
mobile devices and medical 

apps, 117 – 118
professional association 

sites, 118 – 119
ProQuest Dialog, 116
PsychINFO, 115 – 116
PubMed, 113
standard textbooks, 109 – 111
Test Critiques, 110 – 111
Tests, 110
Tests in Print, 110
university library websites, 117
web links, 123

outcomes management, 143
outcomes manager (OM), 86
outcomes measure selection, 74, 

89 – 90. See also APN outcome 
categories

acute care nurse practitioner, 75
APN role-sensitive, 74 – 75
clinical nurse specialist, 77 – 79
discussion questions, 73, 90 – 91
unit educator, 75 – 77

outcomes measurement, 132
aggregate groups, 245
developing, 243 – 246
evaluation, 143
research design advantages and 

disadvantages, 144 – 146
outcomes project, 166. See also 

cardiovascular advanced 

practice nursing; medication 
reconciliation

HF handbook, 167 – 168
HF medication management 

patient information, 171
important aspects of, 172
improvement in, 172
interventions, 166 – 173
limitations, 176
monthly audit tool, 174
outcomes measured, 173 – 176, 

177, 178
patient medication list, 168 – 169
patient selection criteria 

for, 166
results pre-and postproject 

implementation, 173
outcomes research, 143
Ovid databases, 112

P4P. See pay for performance
PAR. See participatory action 

research
participatory action research 

(PAR), 328
principles of, 321 – 322, 333

Patient autonomy, 98
patient care practices, 15
patient clinical parameters, 15
patient outcomes, 131
patient perceptual category, 193
patient-centered outcome 

measures, 134
patient-centered outcomes research. 

See comparative-effectiveness 
research

pay for performance (P4P), 266
PEPPA framework, 319 – 321, 325

APN role, 323
applications, 327 – 329
conceptual foundations,

 321 – 323
PAR, 321
premise of, 319
steps, 324 – 327

perceptual outcomes, 240 – 241
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performance improvement (PI), 
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