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Background: Advanced practitioners including nurse practitioners and physician assistants are contributing to care for critically ill patients in the intensive care unit through their participation on the multidisciplinary team and in collaborative
physician practice roles. However, the impact of nurse practitioners and physician assistants in the intensive care unit setting is
not well known.
Objectives: To identify published literature on the role of nurse
practitioners and physician assistants in acute and critical care
settings; to review the literature using nonquantitative methods
and provide a summary of the results to date incorporating
studies assessing the impact and outcomes of nurse practitioner
and physician assistant providers in the intensive care unit; and
to identify implications for critical care practice.
Methods: We conducted a systematic search of the Englishlanguage literature of publications on nurse practitioners and
physician assistants utilizing Ovid MEDLINE, PubMed, and the
Cumulative Index of Nursing and Allied Health Literature databases from 1996 through August 2007.
Interventions: None.
Results: Over 145 articles were reviewed on the role of the
nurse practitioner and physician assistant in acute and critical
care settings. A total of 31 research studies focused on the role
and impact of these practitioners in the care of acute and critically ill patients. Of those, 20 were focused on nurse practitioner
care, six focused on both nurse practitioner and physician assistant care, and ﬁve were focused on physician assistant care in
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acute and critical care settings. Fourteen focused on intensive
care unit care, and 17 focused on acute care including emergency
room, trauma, and management of patients with speciﬁc acute
care conditions such as stroke, pneumonia, and congestive heart
failure. Most studies used retrospective or prospective study
designs and nonprobability sampling techniques. Only two randomized control trials were identiﬁed. The majority examined the
impact of care on patient care management (n ⴝ 17), six focused
on comparisons of care with physician care, ﬁve examined the
impact of models of care including multidisciplinary and outcomes management models, and three assessed involvement and
impact on reinforcement of practice guidelines, education, research, and quality improvement.
Conclusions: Although existing research supports the use of
nurse practitioners and physician assistants in acute and critical
care settings, a low level of evidence was found with only two
randomized control trials assessing the impact of nurse practitioner care. Further research that explores the impact of nurse
practitioners and physician assistants in the intensive care unit
setting on patient outcomes, including ﬁnancial aspects of care is
needed. In addition, information on successful multidisciplinary
models of care is needed to promote optimal use of nurse practitioners and physician assistants in acute and critical care settings. (Crit Care Med 2008; 36:2888 –2897)
KEY WORDS: nurse practitioner; acute care nurse practitioner;
physician assistant; midlevel provider; critical care workforce;
nonphysician provider; nonphysician clinician

he terms nonphysician provider and midlevel practitioner have been used to refer to
advanced level practitioners
including nurse practitioners (NPs), physician assistants (PAs), clinical nurse specialists, certiﬁed registered nurse anesthetists, and certiﬁed nurse midwives. In
the acute and critical care setting, NPs

and PAs are most commonly used to provide care to critically ill patients as members of the medical care team. NPs and
PAs have been increasingly used in the
management of hospitalized patients in
the intensive care unit (ICU). NPs and
PAs have been identiﬁed as a solution for
meeting the physician manpower shortage, caused by the implementation of Ac-
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creditation Council for Graduate Medical
Education regulations limiting resident
physicians’ hours (1, 2). Current and projected workforce requirements for care of
critically ill patients project a continued
shortage of intensivists (2– 4). In 2000,
the Committee on Manpower for the Pulmonary and Critical Care Societies identiﬁed that the shortfall of intensivists to
provide care for the critically ill would be
22% of demand by the year 2020 and 35%
by 2030 (4). As the projections of NPs and
PAs identify a growing supply of practitioners (5) (Fig. 1), their integration into
the care of ICU patients represents a
strategy to meet the gap in ICU coverage
(3, 6). Recommendations of the Leapfrog
intensivist-physician stafﬁng identify that
a Fundamental Critical Care Support cerCrit Care Med 2008 Vol. 36, No. 10
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Figure 1. Current and projected workforce of nonphysician clinicians demonstrating increases in the
number of nurse practitioners (NP) and physician assistants (PA) over time. The projected growth in
NP and PA workforce should stimulate further development of research focusing on their roles and
outcomes in the care of critically ill patients. Adapted from Cooper RA et al (95).
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Figure 2. Practice settings as identiﬁed by 635
acute care nurse practitioners from the 2004
American Academy of Nurse Practitioners National Nurse Practitioner Sample Survey, demonstrating that the majority practiced in a hospital
inpatient setting followed by physician practice
groups. Adapted from Kleinpell and Goolsby (11).
VA, Veteran Affairs; HMO, health maintenance
organization; ER, emergent care.

tiﬁed assistant such as an NP to reach
ICU patients in less than 5 mins, along
with intensivist response by pager, can
help to promote ICU stafﬁng coverage
(7). Yet, data on the utilization and impact of NPs and PAs in the ICU setting are
essential to identify optimal use of NPs
and PAs in the ICU. This article reviews
the literature on the use of nonphysician
providers, focusing on NP and PA roles in
the acute/critical care setting. The aim of
the article is to provide a summary of the
results to date incorporating studies assessing the impact and outcomes of NPs
and PAs in the ICU.
Nurse Practitioners. There are currently 115,000 practicing NPs in the
United States (8). Educated at the masCrit Care Med 2008 Vol. 36, No. 10
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Figure 3. Specialty practice settings identiﬁed
by 423 acute care nurse practitioners (ACNPs) in
a 5-yr longitudinal study demonstrating that the
majority practice in intensive care unit (ICU)
settings, followed by emergent care (ER) and
specialty-based practice. Adapted from Kleinpell
et al (12).

ter’s degree level, NPs were originally
trained in the 1960s to provide primary
care and pediatric care services. The focus on acute care practice for NPs began
in the early 1990’s and arose out of the
need to have an advanced level practitioner to meet the needs of acute and critically ill patients in the inpatient setting.
National certiﬁcation for acute care nurse
practitioner (ACNP) practice began in 1995
and currently, over 5000 NPs have received certiﬁcation as ACNPs, (9) a role
focused on providing care to acute and
critically ill patients (10). The majority of
ACNPs report working in inpatient settings (Fig. 2), with up to 68% (or over
2800) working in ICU settings (Fig. 3)
(11, 12). Although NPs with other educational preparation such as family, adult,
or gerontology also practice in hospital

settings, only ACNPs have been educated
and trained to manage critically ill patients in ICU settings. A national survey
of educational programs that prepare
ACNPs reported that critical care skills,
including chest tube insertion, arterial
puncture, central line placement, endotracheal intubation, managing ventilator
therapy, and hemodynamic monitoring
among others, are included in most
ACNP training programs, in addition to
coursework in pharmacology, physiology,
pathophysiology, and patient care management (13).
Physician Assistants. PAs also have origins since the late 1960s to address the
shortage of primary care physicians (14).
According the American Academy of Physician Assistants, there are over 63,000
PAs nationally. The role of the PA is focused on conducting physical exams, diagnosing and treating illnesses, ordering
and interpreting tests, counseling on preventive healthcare, and assisting in surgery (14). PAs work in conjunction with a
supervising physician and have autonomy
in medical decision making, but roles
vary with training, experience, and state
law. In the United States, all states have
enacted laws that authorize PA prescribing (14). PA programs were developed to
augment the capabilities of primary care
physicians, ﬁll service gaps caused by physician maldistribution, and help control
healthcare costs (15). The average PA program curriculum runs approximately 26
months (14). Graduation from an accredited PA program and passage of the national certifying exam are required for state
licensure. Although PA training was traditionally oriented toward primary care, a
number of PAs now currently work in specialty practice including critical care (16).
Training for advanced responsibilities has
traditionally been provided by the sponsoring physician. In addition, however, there
are established post-graduate programs in
specialties, such as surgery and critical care
medicine.
In the critical care setting, general
roles and responsibilities of NPs and
PAs include patient assessment, history
and physical examinations, rounding
with the multidisciplinary team, and for
those who are credentialed and privileged, performing invasive procedures
(including suturing, central and arterial
line placement), and assisting in surgery
under the supervision of a physician (10,
12–14) (Table 1). A recent workforce
analysis on nonphysician provider care
for a department of surgery identiﬁed
2889

Table 1. Roles of nurse practitioners and physician assistants in acute and critical care
Patient care management
Rounding
Obtaining history and performing physical examinations
Diagnosing and treating illnesses
Ordering and interpreting tests
Initiating orders, often under protocols
Prescribing and performing diagnostic, pharmacologic, and therapeutic interventions consistent
with education, practice, and state regulations
Performing procedures (as credentialed and privileged, such as arterial line insertion, suturing,
and chest tube insertion)
Assessing and implementating nutrition
Collaborating and consulting with the interdisciplinary team, patient, and family
Assisting in the operating room
Education
Staff, patients, and families
Practice guideline implementation
Lead, monitor, and reinforce practice guidelines for intensive care unit patients (i.e., central line
insertion procedures, infection prevention measures, stress ulcer prophylaxis, etc)
Research
Data collection
Enrollment of subjects
Research study management
Quality assurance
Lead quality assurance initiatives such as ventilator-associated pneumonia bundle, sepsis bundle,
rapid response team
Communication
Promote and enhance communication with intensive care unit staff, family members, and the
multidisciplinary team
Discharge planning
Transfer and referral consultations
Patient and family education regarding anticipated plan of care

several areas of work effort for patient
care activities including consultations,
discharges, admissions, and routine care
aspects, such as assessing patients at the
bedside, ordering medications, reviewing
and/or interpreting diagnostic and laboratory tests, assessing and implementing
nutrition, updating families, and coordinating specialty consults (17).

METHODS
We conducted a systematic search of the
English-language literature of publications on
NP and PA providers using Ovid MEDLINE,
Pubmed, and the Cumulative Index of Nursing
and Allied Health Literature databases from
1996 through August, 2007. Search terms
used included NP, ACNP, PA, nonphysician
provider, midlevel provider, acute care, intensive care, and critical care. Terms were combined to search for reviews and research articles. Abstracts were reviewed and articles were
obtained that seemed to have relevance to the
focus area of NP and PA care in acute and
critical care settings. Reference lists from
identiﬁed articles were used to identify any
additional studies. For inclusion in this review, studies were required to 1) address NP
and/or PA roles, and 2) to use quantitative or
qualitative methods to study role impact or
outcomes of care. Investigations published in
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a language other than English were excluded
as were unpublished studies and abstracts.
One of the authors (R.M.K.) reviewed all of the
articles to ensure that they met the criteria for
review. The obtained literature was then reviewed and sorted into categories including
education and preparation, general role descriptions, descriptive and narrative reviews,
and research studies. The following aspects of
each study were identiﬁed, abstracted, and analyzed: study population, study design, study
aims, methods, results, and relevant implications for critical care practice.

RESULTS
Over 145 articles were reviewed on the
role of the NP and PA in acute and critical
care settings. The majority of the literature on NPs and PAs in acute and critical
care settings focuses on role development, education and training, scope of
practice, and role expansion (18 –36). A
total of 31 research studies were located
on NP and PA care pertaining to care of
acute and critically ill patients. Of those,
20 were focused on NP care, six focused
on both NP and PA care, and ﬁve were
focused on PA care in acute and critical
care settings. Fourteen focused on ICU
care, and 17 focused on acute care includ-

ing emergency room care (37– 44), trauma
(45– 49), and management of patients
with speciﬁc acute care conditions such
as stroke, pneumonia, and congestive
heart failure (50 –52). Table 2 outlines
the studies with respect to target population, outcome(s) of interest, and ﬁndings.
Studies focusing on NP and PA care in
the ICU have examined several aspects of
patient care outcomes including ventilatory weaning (53, 54), rates of urinary
tract infection and skin breakdown (55),
use of laboratory tests (56), length of stay
(LOS) (45, 46, 53–55, 57), readmission
rates (56, 58, 59), mortality (53, 58), costs
of care (53, 54, 57, 59 – 62), intracranial
pressure monitor placement (63), epilepsy care outcomes (64), discharge instructions (65), radiograph interpretation
skills (39), and time savings for physician
staff (45) (Table 3).
Of the 31 studies assessing the impact
of NP and PA care in acute and critical
care, the largest number have examined
the impact of care on patient care management (n ⫽ 17). Six have focused on
comparisons of care with physician care
and ﬁve have examined the impact of
models of care including multidisciplinary and outcomes management models. The smallest number of studies assessed involvement and impact on
reinforcement of practice guidelines, education, research, and quality improvement (n ⫽ 3).
Studies assessing the impact of NP
and PA care in acute and critical care
settings have examined a variety of areas
of focus including care provider comparisons, the impact of different models of
care, impact on patient care management, reinforcement of clinical practice
guidelines, and impact on education, research, and quality improvement initiatives. Each of these areas will be brieﬂy
outlined.
Care Provider Comparisons. Of the
studies comparing NP and PA care with
physician care, similarities with resident
and fellow-based care have been identiﬁed. Rudy et al. (66) examined the daily
activities of 11 ACNPs and ﬁve PAs with a
matched group of resident physicians and
found that residents cared for more patients, worked more hours, and spent
more time in lectures and conferences,
although ACNPs and PAs were more
likely than the residents to discuss patients with the ICU nurses, to interact
with patients’ families, and spend more
time in research and administrative acCrit Care Med 2008 Vol. 36, No. 10

Table 2. Studies of NP and PA roles in acute and critical care
Authors
Spisso et al. (45)

Dubaydo et al. (71)

Target Population

Outcome(s) of Interest

Finding(s)

Retrospective study of use of
NPs in trauma 12 months
before and after role
implementation
PA care in medical ICU
compared with MD

Costs of care, LOS, documentation
time, clinical wait time, time
savings for house MD

Use of NPs was associated with 2 LOS and 2 clinic wait
time, 1 documentation of quality of care; time savings
of 352 min/day for house staff MDs

ICU occupancy, mortality, quality
of charting, rate of
complications
LOS, use of total parenteral
nutrition, blood transfusions,
procedure complication rate,
mortality
LOS, mortality rates, complication
rates, parent satisfaction, quality
of care, costs
Radiology request and interpretation

Over a 2-yr period, there were no changes in occupancy,
mortality rate, complications, or quality of charting

Carzoli et al. (60)

NP, PA and resident care in
neonatal ICU

Mitchell-Dicenso
et al. (94)

NP care and resident care in
neonatal ICU

Freij et al. (39)

NP care in ER

Hooker and McCaig
(40)

NP and PA care in ER
compared with physician
care

Buchanan and Powers
(44)

NP care in minor ER setting

Miller et al. (46)

PA care for trauma service
patients

Rudy et al. (66)

ACNP and PA care for 289
ICU patients

Stetler et al. (26)

Evaluation of ACNP role in
medical, neonatal, and
cardiothoracic ICUs

Balgardi (73)

Interventional cardiology NP
service care for 180
patients status postcardiac
or percutaneous
transluminal coronary
angioplasty
Randomized control trial of
ER patients cared for by
NP (n ⫽ 704) vs. resident
MD (n ⫽ 749 patients)

Sakr et al. (38)

Gawlinski et al. (56)

Sole et al. (47)

Van Rhee et al. (50)

Type of ER patient cared for,
drugs prescribed, diagnostic
screening tests ordered,
diagnoses made
Visit time, patient satisfaction,
laceration care, NP job
satisfaction
Injury severity scores, transfer
time to OR, transfer time to
ICU, LOS
LOS, mortality, readmission,
patient care activities

No differences were found between NP and pediatric
resident staff in all outcome measures
There was no signiﬁcant difference in the ability of NPs
and MDs in requests or interpretation of radiographs.
In both groups, a radiograph was considered
appropriate in 70% of patients; sensitivity of
interpretation was 93% in both groups
No differences between the services of the NP and PA
group and physicians

Visit times for NPs were shorter in minor emergency
than main emergency area: patient and NP satisfaction
scores were high; laceration care audits showed
appropriate care
PA care resulted in 2 time to OR (43%), 2 time to ICU
transfer (by 51%) and 2 LOS (by 33%)
No difference between NP/PA and resident care quality.
Residents cared for older and sicker patients, worked
more hours, more active on rounds, spent more time
on rounds, NP/PA more likely to discuss patients with
ICU nurse and family; more time in research and
administrative duties
Positive performance ratings were given by clinicians,
patients and families; ACNPs had positive impact on
patient care quality and processes of care

Performance ratings by
administrators, MDs, nursing
staff, and patients; clinical
competency, timely orders, costs
of care
Impact of NP on clinical practice
Comparison of baseline and 12-month data sets
guideline adherence
demonstrated an 1 in lipid screening (p ⬍ 0.001),
lipid proﬁles (p ⬍ 0.001), smoking cessation
counseling (p ⬍ 0.001) and 1 use of beta-blockers
and ACE inhibitors (p ⬍ 0.001) related to NP care
Adequacy of care, history taking,
examination of patient,
interpretation of radiographs

ACNP care for cardiac ICU
patients using extubation
protocols
ACNP and PA care on
trauma service during a
6-month period

Types of patients cared for;
diagnoses; orders; patient
disposition

PA care for acute stroke,
pneumonia, CHF, MI, and
GI bleeding patients

Resource use including direct
costs, radiology, laboratory and
total resource use, and LOS

Crit Care Med 2008 Vol. 36, No. 10

No differences in outcomes of NPs, PAs, and resident MD
staff; NP-PA care was associated with an overall cost
savings in terms of annual costs and hospital charges

Mechanical ventilation time,
reintubation events, LOS

There were no differences in NP and resident MDs in
accuracy of exams, adequacy of treatment, planned
follow-up, or requests for or interpretation of
radiographs; NPs were better at recording medical history
and fewer patients seen by the NP had to seek unplanned
follow-up advice about their injury
2 mean time to extubation, 2 rates of ventilatorassociated pneumonia, shorter LOS, 2 use of arterial
blood gases were demonstrated
The ACNP/PA team identiﬁed new diagnoses in 53% of
patients; they were also more likely to order
rehabilitation and discharge planning, bowel
management, and nutrition-based orders
PAs used fewer total ancillary resources for patients with
pneumonia and fewer laboratory resources for patients
with stroke, pneumonia, and CHF than did residents;
There were no differences in LOS
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Table 2.—Continued
Authors
Cooper et al. (37)

Russell et al. (55)

Costopoulos et al. (51)

Target Population
Randomized trial of ER
patients cared for by NP
(n ⫽ 99 patients)
compared with house
ofﬁcer MD (n ⫽ 100
patients)
ACNP care for neuroscience
ICU patients

Outcome(s) of Interest
Patient care, patient satisfaction,
clinical documentation

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

NP and PA care for
cardiology and vascular
medicine patients
ACNP care for mechanically
ventilated patients in ICU

LOS, costs of care

Hoffman et al. (67)

ACNP care in comparison
with pulmonary critical
care fellows in ICU

Activities and roles in the ICU

Garcias et al. (74)

NP care in surgical ICU for
900 patient days

Oswanski et al. (48)

PA care in trauma center
compared with resident
care
PA and NP care on trauma
service

Inﬂuence on compliance with
clinical practice guideline use
for DVT/PE, stress ulcer and
anemia
LOS, patient mortality

Burns et al. (54)

Christmas et al. (49)

Kleinpell (12)

5-yr longitudinal study of
437 ACNPs assessing role
development

Meyer and Miers (57)

ACNP care on a
cardiovascular surgery
team
ACNP care in MICU

Hoffman et al. (68)

Vazirani et al. (76)

2-yr review of NP care for
inpatients

Morse et al. (86)

NP-led rapid response team
calls

Hoffman et al. (69)

ACNP care in MICU

Cowan et al. (52)

ACNP and hospitalist care
for 1207 acute care
medical patients
PA-led rapid response team

Dacey et al. (87)

Ventilator duration, ICU LOS,
mortality, costs of care

No. admissions, hospital and ICU
LOS, mortality, direct cost per
case, weekly resident work
hours
Role and role components

LOS, costs of care

Finding(s)
Patients reported higher levels of satisfaction with NP
care compared with MD care (p ⬍ 0.001); and NP
clinical documentation was rated of higher quality
(p ⬍ 0.001). There were no differences in level of
symptoms, recovery times, or unplanned follow-up
between the groups
Patients managed by ACNPs had shorter LOS (p ⫽ 0.03),
shorter ICU LOS (p ⬍ 0.001), lower rates of UTI and
skin breakdown (p ⬍ 0.05), and shorter time to
discontinuation of Foley catheter and mobilization
(p ⬍ 0.05).
There were no signiﬁcant differences in care given by NP/PA
team and MD care with respect to LOS or costs of care
An outcomes management model of ACNP care resulted
in 2 ventilator duration (p ⫽ 0.0001), 2 ICU LOS
(p ⫽ 0.0008), 2 hospital LOS (p ⫽ 0.0001), and
mortality rates (p ⫽ 0.02); ⬎$3,000,000 cost savings
were realized
ACNPs and fellows spent a similar proportion of time
performing required tasks. Physicians spent more time in
nonunit activities such as education, although ACNPs
spent more time interacting with patients and patients⬘
families and collaborating with health team members
Compliance was signiﬁcantly higher (p ⬍ 0.05) for NP team
for all three clinical practice guidelines (DVT/PE
p ⬍ 0.001, stress ulcer p ⬍ 0.001, and anemia p ⬍ 0.02)
2 LOS resulted from PA care (2.54 compared 3.4 days).
PAs had 100% participation in trauma care alerts
compared with 51% of residents
There were statistically signiﬁcant 2 in ICU, ﬂoor and
hospital LOS. Patient mortality and costs per patient
were unchanged. Average number of hours worked per
resident 2 from 86 to 79 hrs/wk
ACNPs reported spending a majority of time in direct
patient care management (85% to 88%). Other aspects
of the role include teaching, research, program
development, quality assurance, and administrative
components
Care given by ACNPs on the CV team resulted in 2 LOS
by 1.91 days and 2 costs of care by $5,038.91 per
patient
There were no differences in readmission rates, mortality,
duration of mechanical ventilation, LOS, or disposition

Comparison of ACNP and critical
care fellows care for 526
patients
Perceptions of NP role by 156 MDs Physicians reported greater collaboration (p ⬍ 0.001) and
and 123 staff nurses
better communication (p ⫽ 0.006), nurses reported
better communication with NPs than with MDs
(p ⬍ 0.001)
Codes outside the ICU, staff
An ACNP-led RRT resulted in 2 codes outside the ICU,
perceptions of the RRT, in2 in-hospital mortality rates, and high satisfaction
hospital mortality rates
ratings from staff evaluations
Comparison of ACNP and critical
There were no differences in LOS, days of mechanical
care fellow care for 192
ventilation, readmissions, discharge weaning status, or
mechanically ventilated patients
mortality
LOS, hospital costs, readmission
Average LOS was lower in ACNP/MD co-managed patients
rates 4 months after discharge
(5 vs. 6 days, p ⬍ 0.001). Costs of care were less.
There were no differences in readmission rates
Cardiac arrests, hospital mortality, A PA-led rapid response team was associated with 2
unplanned ICU admissions
rates of in-hospital cardiac arrest and unplanned ICU
admissions (p ⬍ 0.05)

ACNP, acute care nurse practitioner; CHF, congestive heart failure; CV, cardiovascular; DVT/PE, deep vein thrombosis/pulmonary embolus; ER, emergency
room; GI, gastrointestinal; LOS, length of stay; ICU, intensive care unit; MD, medical doctor; MICU, medical ICU; MI, myocardial infarction; NP, nurse practitioner;
OR, operating room; PA, physician assistant; RRT, rapid response team; UTI, urinary tract infection; ACE, angiotensin-converting enzyme.
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Table 3. Outcomes of NP and PA care in acute
and critical care have been studied in the following areas
Ventilatory weaning (53, 54)a
Pneumonia (56)a
Emergency room care (37–39, 41, 44, 45)a;
(42, 44)b; (40)c
Use of laboratory tests (56)a; (50)b
Trauma care (45, 49)a; (46)b; (47)c
Use of radiologic tests (50)b
ICU occupancy rate (71)b
Time savings for physicians (45)a; (46)b
Associated number of resident work hours
(49)a; (46)b
Rates of urinary tract infection and skin
breakdown (55)a
Length of stay (45, 49, 52–55, 57)a; (46, 50, 71)b;
(51)c
Readmission rates (57–59)a
Implementation of quality improvement
initiatives such as rapid response team
(86)a; (87)b
Compliance with practice guidelines (56, 73)a
Unplanned ICU readmissions (86)a; (87)b
Inpatient cardiac arrests (86)a; (87)b
Mortality (53, 58)a; (71)b
Costs of care (49, 53, 54, 57, 59, 61, 62)a; (46,
51)c
Discharge instructions (65)a
Communication in the ICU (76)a
Quality of charting (71)b
Intracranial pressure monitor placement (63)a
Epilepsy care outcomes (64)a
Radiograph interpretation skills (39)a
a
Studies focused on NP care; bStudies focused
of PA care; cStudies focused on both NP and PA
care.
NP, nurse practitioner; PA, physician assistant; ICU, intensive care unit.

tivities (Fig. 4). Outcomes did not differ
for patients treated by either group with
respect to LOS, in-hospital mortality or
readmission rates (66).
Hoffman et al. (67) performed 500 observations of ACNP and pulmonary and
critical fellows in a medical ICU and
found that ACNPs spent more time in
activities related to coordination of care
(45% vs. 18%; p ⬍ 0.001), less time in
nonunit activities such as attending conferences, reading, and teaching (15% vs. 37%;
p ⬍ 0.001), and more time (p ⬍ 0.05) in
interactions with the nursing and medical staff and with patients and family
members (67). In a study exploring the
outcomes of care managed by ACNP and
attending physician team compared with
an attending physician and/or critical
care/pulmonary fellows for 526 patients
in a medical ICU, there were no signiﬁcant differences in readmission rates, duration of mechanical ventilation, weaning
status, or patient disposition (68). Of
note, these early studies were conducted
before implementation of the 80-hr work
restrictions for medical residency. Other
studies focusing on care-provider comparisons are outlined in Table 2.
Models of Care. Several studies have
focused on models of care using NPs and
PAs. ACNP care for neuroscience ICU patients comparing 402 patients prospectively with 122 patients cared for by
ACNPs in a multidisciplinary model of
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Figure 4. Care activities of residents, acute care nurse practitioners (ACNPs) and physician assistants
(PA) at two tertiary care facilities. Comparison of care activities and patient outcomes of 16 ACNPs and
PAs and a matched group of resident physicians during a 14-month period demonstrating no
differences in care-related activities, number of patients cared for, or activities during rounds. The
ACNP/PA group spent more time in administrative duties, research, and teaching activities. Adapted
from Rudy et al (66).
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care delivery found that patients managed by ACNPs had signiﬁcantly shorter
ICU LOS (p ⬍ 0.001), lower rates of urinary tract infection and skin breakdown
(p ⬍ 0.5), and shorter time to mobilization and discontinuation of Foley catheter (p ⬍ 0.05) (Fig. 5) (55). In addition,
the ACNP managed group was hospitalized 2306 fewer days than the baseline
group, demonstrating a cost savings of
$2,467,328 (55).
Assessment of the impact of PA care
on a trauma service over a 2-yr period
was found to result in decreased transfer
times from the emergency room to the
operating room by 43%, to trauma ICU
by 51%, and to the ﬂoor by 20%, with a
time savings of 4 –5 hrs/day reported by
all eight trauma surgeons because of the
integration of PA care on the service (46).
In another study focusing on trauma service care, the addition of NPs was found
to be associated with a decrease in LOS
and clinic wait times, and an increase in
documentation quality (45).
Other studies focusing on care models
using NPs and PAs have found comparable LOS and costs of care for vascular
medicine patients managed by an NP and
PA group, and resident and MD groups
(51), and comparable ICU LOS, days of
mechanical ventilation, discharge weaning status, and number of ICU readmissions for ACNP care given in collaboration with attending physicians for
medical ICU patients requiring prolonged
mechanical ventilation (69).
Impact on Patient Care Management.
The majority of studies on NPs and PAs in
acute and critical care settings have focused on the impact on patient care management. Among these studies, NP and
PA care was associated with improved
clinical and ﬁnancial outcomes for mechanically ventilated patients including
ventilator duration, LOS, mortality and
cost savings (53, 54), reduction in ﬂoor,
ICU and overall LOS for trauma care patients (46 – 49), improved management of
patients with chronic heart failure (56),
reduction in LOS and costs of care for
cardiac surgery patients (57), reduction
in LOS for vascular medicine patients
(51), patient satisfaction with emergency
room care (37), and proﬁciency in skills
such as intracranial pressure monitor
placement (63), surgical assistant skills
(70), invasive procedures including arterial lines, central venous catheters, pleural taps, lumbar puncture and thoracentesis (71), and diagnostic cardiac
catheterization (72).
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Figure 5. Impact of acute care nurse practitioner (ACNP) care for neuroscience patients in the
intensive care unit demonstrating a decrease in urinary tract infections, skin breakdown, and
pneumonia with ACNP oversight of care. Adapted from Russell et al (55).

planning, education of patients, families
and nursing staff, and patient and family
satisfaction. In a 5-yr longitudinal study
of 437 ACNPs assessing role development, the most frequently identiﬁed aspects of care included discussing care
with the family, ordering and interpreting lab tests and radiographs, initiating
specialty consultations, and initiating
discharge planning, all elements of the
integrative aspect of the role in promoting continuity of care (12). Additional
outcomes of ACNP care include allocation of time to physician collaborators,
surgical or other billable procedures,
practice management team productivity,
and oversight of clinical programs (75).

DISCUSSION

Figure 6. Impact of acute care nurse practitioners (ACNPs) in improving compliance with clinical
practice guidelines for deep vein thrombosis/pulmonary embolus (DVT/PE) prophylaxis, stress ulcer
prophylaxis, and anemia in a surgical intensive care, in %. Adapted from Garcias et al (74).

Two randomized clinical trials assessed the impact of NP care in emergency room settings. In a large randomized trial of NP care for 704 patients
compared with 749 patients cared for by
resident MDs, there were no differences
found in accuracy of exams, adequacy of
treatment, planned follow-up, or requests
for interpretation of x-rays. NPs were
found to record more medical histories,
and fewer patients seen by the NP had to
seek unplanned follow-up advice about
their injury (38). A second randomized
trial compared NP-led care for 99 patients
with senior house ofﬁcer care for 100
patients and found no differences in recovery times, levels of symptoms, time off
work, or unplanned follow-up between
groups (37). Patients reported higher levels of satisfaction with NP care compared
with MD care (p ⬍ 0.001) and NP clinical
documentation was rated of higher quality (p ⬍ 0.001).
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Clinical Practice Guideline Use. Several studies have focused on the impact of
NP care on improving compliance with
clinical practice guidelines and have
demonstrated increased adherence with
lipid management, smoking cessation
counseling, nutrition and diet recommendations, physical activity, and control
of blood pressure for cardiac patients (56,
73), increased compliance with deep vein
thrombosis/pulmonary embolus prophylaxis, stress ulcer prophylaxis and anemia
clinical practice guidelines (74) (Fig. 6),
and decreased incidence of ventilatorassociated pneumonia, decreased intubation time, and decreased use of arterial
blood gas measurements for ICU patients
(56).
Education, Research and Quality Initiatives. Research on the ACNP role has
demonstrated that in addition to providing direct care management, ACNPs contribute to patient care through discharge

Overall, a limited number of studies
have focused on the impact of NP and PA
care in acute and critical care settings,
and they are limited in their generalizability because of small sample sizes, use
of selected settings, limited populations
of interest, and short duration of outcome assessment. However, the existing
research on NPs and PAs demonstrates
that their integration in the ICU positively impacts patient care. NP and PA
care has been demonstrated to enhance
patient care ﬂow and resident work hours
without altering patient outcomes or direct hospital costs (49) and that tasks,
activities, and outcomes are similar to
resident physicians (66 – 69). Other studies have demonstrated additional areas of
inﬂuence such as improved clinical and
ﬁnancial outcomes for mechanically ventilated patients including ventilator duration, LOS, mortality and cost savings (53,
54), reduction in ﬂoor, ICU and overall
hospital LOS for trauma care patients
(46 – 49), improved management of patients with chronic heart failure (56), reduction in LOS for vascular medicine patients (51), patient satisfaction (37),
enhanced collaboration and communication in the ICU (76), and increased compliance with clinical practice guidelines
(56, 73, 74). As the implementation and
adherence to guidelines in the ICU has
been identiﬁed as challenging, NPs and
PAs can help to provide leadership and
serve as champions to promote support
for guideline uptake and use (77).
As part of the multidisciplinary ICU
team, NPs have also been identiﬁed as
impacting care through interactions and
education of the nursing staff and
through clinical research (12, 75, 78).
Crit Care Med 2008 Vol. 36, No. 10

The value of NPs in leading research and
quality improvement initiatives, monitoring data collection, and ensuring adherence to research protocols is demonstrated in a number of published studies
(79 – 85). Involvement of ACNPs and PAs
in leading quality improvement initiatives such as implementation of a rapid
response team has also been demonstrated (86, 87).
It has been suggested that expanded
reliance on NPs and PAs could help to
serve as a viable complement to traditional care models (51), to ensure patient
care continuity during off hours of residents (48) and with work hour restrictions of residents (49), and to meet the
gap in ICU coverage (4, 88). NPs and PAs
have also been cited to be a valuable adjunct in improving quality of patient
care, as unlike residents or fellows, they
do not rotate off service (48) and can
provide greater continuity of care (47).
This aspect of their role makes them well
suited for helping to evaluate readiness
for transfer, or for detecting subtle
changes in patient condition such as delirium, vital sign trend changes, or signs
of clinical deterioration. In addition, NP
and PA continuity of care can facilitate
implementation and adherence to protocols and guidelines, including sedation
and mechanical ventilation weaning, infection prevention measures, and ventilator-acquired pneumonia and sepsis bundles (77, 89, 90).
Practice guidelines from the American
College of Critical Care Medicine Task
Force on Models of Critical Care Delivery
identify that a multidisciplinary approach
to the management of critical care patients, including the use of nonphysician
providers, enhances the quality of care
provided in the ICU (91). This team
model for the delivery of ICU care has
been advocated for improving ICU care
and reducing ICU and overall hospital
LOS, and costs of care (92).
Based on the results of this review, the
following areas need to be further explored in a systematic fashion to further
advance knowledge on the use of NPs and
PAs in acute and critical care settings:
1. Dissemination of practice models: ICU
teams are effectively incorporating
ACNPs and PAs, yet a limited number
of publications share strategies for
role implementation and development. Information on successful multidisciplinary models of care, is needed
Crit Care Med 2008 Vol. 36, No. 10

to promote optimal use of NPs and
PAs in the ICU setting.
2. Additional research on the use of NPs
and PAs: Further research that explores the impact of NPs and PAs in
the ICU setting on patient outcomes,
including ﬁnancial aspects of care, is
needed. A proposed research agenda
includes the following areas: outcomes of speciﬁc role functions of NPs
and PAs including impact on patient
care; patient and family education and
satisfaction; effect on staff education
and job satisfaction; inﬂuence on increasing adherence to clinical practice
guidelines; and effect on quality improvement measures, such as infection prevention or sepsis identiﬁcation
and management. Research on alternative models of ICU organization and
coverage that incorporates NPs and
PAs is also needed. Other areas of focus requiring further exploration include the use of NPs and PAs to extend
coverage hours, or in different settings, provide care for a majority of
patients in conjunction with a supervising physician. Research on models
of care incorporating NPs and PAs in
the new era of medical resident work
hour restrictions is also needed. Other
areas for additional research include
the value of using the NP and PA as a
proceduralist, the optimum NP- and
PA-to-patient ratios, and best practice
models, for example, unit-based or
practice-based.
With respect to research designs, although the randomized clinical trials
remains the gold standard, it is doubtful the study of NPs and PAs impact on
ICU care can be explored with the use
of a randomized clinical trials, especially given the complexity of issues
related to multidisciplinary ICU care
models. Alternative designs such as
prospective before and after studies
may be the best research design to
further explore the impact of NP and
PA care in the ICU, including alternative models of ICU organization.
3. Addressing supply and demand staffing needs in the ICU: Estimates of the
intensivist workforce have identiﬁed
that while there are over 10,240 critical care and pulmonary specialists in
intensivist roles, a shortfall will occur
equivalent to 22% of demand by 2020
and 35% by 2030 (2). Despite the fact
that there are over 115,000 NPs and
63,000 PAs nationally, only a small

percentage (4%– 6%) are acute care
trained. Strategies for educating and
training NPs and PAs to meet workforce needs for acute and critically ill
patients are needed (93). Options
might include providing structured
ICU residencies for NPs and PAs, tuition reimbursement for advanced education, and promoting NP and PA
preparation as career options for senior nurses and other healthcare personnel with an interest in and the potential for advanced practitioner roles.
4. Billing and reimbursement of NP and
PA services: Although NPs and PAs can
work under a true supervisory model
(like a resident), they can also be independent billing practitioners who
work with a physician in a collaborative practice model. Independent billing requires that the NP work in collaboration with a physician and that
PA services are furnished under the
general supervision of a physician, depending on state laws (75). Physician
practice groups and hospitals are using NPs and PAs and billing for their
services; however, information is lacking in the literature on successful
practice arrangements and billing
strategies.

CONCLUSIONS
In reviewing the literature and identifying and critiquing 31 existing studies examining the use of NPs and PAs in
acute and critical care settings, support
was found for their involvement in patient care management, reinforcement
of practice guidelines, education of patients, families and ICU staff, and research and quality initiatives. It becomes essential that reports of
successful models of integrating NP and
PAs are disseminated to help to promote their efﬁcient use in team-based
care to optimize outcomes for critically
ill patients in the ICU and in acute,
urgent, and subacute care settings.

REFERENCES
1. Gordon CR, Axelrad A, Alexander JB, et al:
Care of critically ill surgical patients using
the 80 h Accreditation Council of Graduate
Medical Education work-week guidelines: A
survey of current strategies. Am Surg 2006;
72:497– 499
2. Angus DC, Shorr AF, White A, et al: Critical
care delivery in the United States: Distribution of services and compliance with leapfrog

2895

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

recommendations. Crit Care Med 2006; 34:
1016 –1024
Duffy K. Physician assistants: Filling the gap
in patient care in academic hospitals. Perspect Phys Assist Educ 2003; 14:158 –167
Angus DC, Kelley MA, Schmitz RJ, et al:
Caring for the critically ill patient. Current
and projected workforce requirements for
care of the critically ill and patients with
pulmonary disease: Can we meet the requirements of an aging population? JAMA 2000;
284:2762–2770
Cooper RA: Health care workforce for the
twenty-ﬁrst century: The impact of nonphysician clinicians. Ann Rev Med 2001; 52:
51– 61
Shorr AF, Angus DC: Do intensive care unit
patients have intensive care unit physicians?
Unfortunately not. Crit Care Med 2006; 34:
1834 –1835
The Leapfrog group: ICU Physician Stafﬁng.
Available at: http://www.leapfroggroup.org/
media/ﬁle/Leapfrog-ICU_Physician_Staff
ing_Fact_Sheet.pdf. Accessed October 3,
2007
American Academy of Nurse Practitioners:
Who are Nurse Practitioners. Available at:
http://www.aanp.org/NR/rdonlyres/evwsnlw
2366mgchbliqqu4crlfylu7dgwpl7xcg6c35kjs
c7dury4bkeehrjcie36mnchdi5jk3ck6ye2juh7
aq2rvb/FAQs⫹-⫹What⫹is⫹an⫹NP.pdf. Accessed August 2, 2008
American Nurses Credentialing Center: Certiﬁcation statistics—Acute care nurse practitioner. Available at: http://www.nursecredentialing.
org/cert/statistics.html. Accessed September 5,
2007 and annually since 1995
American Association of Critical Care Nurses: Scope and Standards of Practice for The
Acute Care Nurse Practitioner, 2006
Kleinpell RM, Goolsby MJ: 2004 American
Academy of Nurse Practitioner National
Nurse Practitioner Sample Survey: Focus on
acute care. J Am Acad Nurse Pract 2006;
18:393–394
Kleinpell RM: Acute care nurse practitioner
practice: Results of a 5-year longitudinal
study. Am J Crit Care 2005; 14:211–219
Kleinpell RM, Hravnak M, Werner KE, et al:
Skills taught in acute care NP programs: A
national survey. Nurs Pract 2006; 31:7,11–13
American Association of Physician Assistants: Information about PAs and the PA profession. Available at: http://www.aapa.org/
geninfo1.html. Accessed August 20, 2007
American Association of Physician Assistants:
Physician Assistant History Center. Available at:
http://www.pahx.org/timeline.html. Accessed
June 5, 2008
Jones PE. Physician assistant education in
the US. Acad Med 2007; 82:882– 887
Kirton OC, Folcik MA, Ivy ME, et al: Midlevel
practitioner workforce analysis at a university-afﬁliated teaching hospital. Arch Surg
2007; 142:336 –341
Yeager S, Shaw KD, Casavant J, et al: An
acute care nurse practitioner model of care

2896

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

for neurosurgical patients. Crit Care Nurs
2006; 26:57– 64
Cole FL, Kleinpell R: Expanding acute care
nurse practitioner practice: Focus on emergency department practice. J Am Acad Nurse
Pract 2006; 18:187–189
Callahan A: The advanced practice nurse in
an acute care setting. Nurs Clin North Am
1996; 31:487– 493
Keane A, Richmond T: Critical care nurse
practitioners: Evolution of the advanced
practice nursing role. Am J Crit Care 1994;
3:232–237
Becker D, Kaplow R, Muenzen PM, et al:
Activities performed by acute and critical
care advanced practice nurses: American Association of Critical-Care Nurses Study of
Practice. Am J Crit Care 2006; 15:130 –148
Shapiro D, Rosenberg N: Acute care nurse
practitioner collaborative practice negotiation. AACN Clin Issues 2002; 13:470 – 478
Martin RK: Organ transplantation: The role
of the acute care nurse practitioner across
the spectrum of health care. AACN Clin Issues 1999; 10:285–292
Howie JN, Erickson M: Acute care nurse
practitioners: Creating and implementing a
model of care for an inpatient general medical unit. Am J Crit Care 2002; 11:448 – 458
Stetler C, Effken J, Frigon L, et al: Utilization-focused evaluation of ACNP role. Outcomes Manag Nurs Pract 1998; 2:152–160
Hong K, Georgiades CS, Hebert J, et al: Incorporating physician assistants and physician extenders in the contemporary interventional oncology practice. Tech Vasc Interv
Radiol 2006; 9:96 –100
Nyberg SM, Waswick W, Wynn T, et al:
Midlevel providers in a level I trauma service:
Experience at Wesley Medical Center.
J Trauma 2007; 63:128 –134
Reynolds EW, Bricker JT: Nonphysician clinicians in the neonatal intensive care unit:
Meeting the needs of our smallest patients.
Pediatrics 2007; 19:361–369
Evans TC, Wick KH, Brock DM, et al: Academic degrees and clinical practice characteristics: The University of Washington physician assistant program: 1969 –2000. J Rural
Health 2006; 22:212–219
Reines HD, Robinson L, Duggan M, et al:
Integrating midlevel practitioners into a
teaching service. Am J Surg 2006; 192:
119 –124
Thourani VH, Miller JI Jr: Physicians assistants in cardiothoracic surgery: A 30-year
experience in a university center. Ann Thorac Surg 2006; 81:195–199
Miller S: Impact of a gerontological nurse
practitioner on the nursing home elderly in
the acute care setting. AACN Clin Issues
1997; 8:609 – 615
Genet CA, Brennan AF, Ibbotson-Wolff S:
NPs in a teaching hospital. Nurse Pract 1995;
20:47–54
van Soeren MH, Micevski V: Success indicators and barriers to acute nurse practitioner

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

role implementation in four Ontario hospitals. AACN Clin Issues 2001; 12:424 – 437
Norris T, Melby V: The acute care nurse practitioner: Challenging existing boundaries of
emergency nurses in the United Kingdom.
J Clin Nurs 2006; 15:253–263
Cooper MA, Lindsay GM, Kinn S, et al: Evaluating emergency nurse practitioner service:
A randomized controlled trial. J Adv Nurs
2002; 40:721–730
Sakr M, Angus J, Perrin J, et al: Care of
minor injuries by emergency nurse practitioners of junior doctors: A randomized controlled trial. Lancet 1999; 354:1321–1326
Freij R, Duffy T, Hackett D, et al: Radiographic interpretation by nurse practitioners
in a minor injuries unit. J Accid Emerg Med
1996; 13:41– 43
Hooker RS, McCaig L: Emergency department uses of physician assistants and nurse
practitioners: A national survey. Am J Emerg
Med 1996; 14:245–249
Rhee K, Dermyer A: Patient satisfaction with
a nurse practitioner in a university emergency service. Ann Emerg Med 1995; 26:
130 –132
Arnopolin SL, Smithline HA: Patient care by
physician assistants and by physicians in an
emergency department. JAAPA 2003; 13:
39 – 40, 49 –50, 53–54
Goldfrank L, Corso T, Squillacote D: The
emergency services physician assistant: Results of a 2-year experience. Ann Emerg Med
1980; 9:96 –99
Buchanan L, Powers R: Establishing an NPstaffed minor emergency area. Nurs Pract
1997; 22:175–187
Spisso J, O’Callaghan C, McKennan M, et al:
Improved quality of care and reduction of
house staff workload using trauma nurse
practitioners. J Trauma 1990; 30:660 – 665
Miller W, Riehl E, Napier M, et al: Use of
physician assistants as surgery/trauma house
staff at an American College of Surgeonsveriﬁed level II trauma center. J Trauma
1998; 44:372–376
Sole ML, Hunkar-Huie AM, Schiller JS, et al:
Comprehensive trauma patient care by nonphysician providers. AACN Clin Issues 2001;
12:438 – 446
Oswanski MR, Sharma P, Raj SS: Comparative review of use of physician assistants in a
level I trauma center. Am Surg 2004; 70:
272–279
Christmas AB, Reynolds J, Hodges S, et al:
Physician extenders impact trauma systems.
J Trauma 2005; 58:917–920
Van Rhee J, Ritchie J, Eward AM: Resource
use by physician assistant services versus
teaching services. JAAPA 2002; 15:33– 4,
36 – 8, 40
Costopoulos MG, Mikhail MA, Wennberg PW,
et al: A new hospital patient care model for
the new millennium: Preliminary mayo
clinic experience. Arch Intern Med 2002;
162:716 –718
Cowan MJ, Shapiro M, Hays RD, et al: The
effect of a multidisciplinary hospitalist/

Crit Care Med 2008 Vol. 36, No. 10

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

physician and advanced practice nurse collaboration on hospital costs. J Nurs Adm
2006; 36:79 – 85
Burns SM, Earven S: Improving outcomes
for mechanically ventilated medical intensive
care unit patients using advanced practice
nurses: A 6-year experience. Crit Care Nurs
Clin North Am 2002; 14:231–243
Burns SM, Earven S, Fisher C, et al: Implementation of an institutional program to improve clinical and ﬁnancial outcomes of mechanically ventilated patients: One-year
outcomes and lessons learned. Crit Care Med
2003; 31:2752–2763
Russell D, VorderBruegge M, Burns SM: Effect of an outcomes-managed approach to
care of neuroscience patients by acute care
nurse practitioners. Am J Crit Care 2002;
11:353–364
Gawlinski A, McCloy K, Jesurum J: Measuring outcomes in cardiovascular APN practice. In: Outcome Assessment in Advanced
Practice Nursing. Kleinpell R (Ed). New
York, Springer, 2001, 131–188
Meyer SC, Miers LJ: Effect of cardiovascular
surgeon and acute care nurse practitioner
collaboration on postoperative outcomes.
AACN Clin Issues 2005; 16:149 –158
Venner GH, Steelbinder JS: Team management of congestive heart failure across the
continuum. J Cardiovasc Nurs 1996; 10:
71– 84
Paul S: Impact of a nurse-managed heart
failure clinic: A pilot study. Am J Crit Care
2000; 9:140 –146
Carzoli R, Martinez-Cruz M, Cuevas L, et al:
Comparison of neonatal nurse practitioners,
physician assistants, and residents in the
neonatal intensive care unit. Arch Pediatr
Adolesc Med 1994; 148:1271–1276
Dahle K, Smith J, Ingersol G, et al: Impact of
a nurse practitioner on the cost of managing
inpatients with heart failure. Am J Cardiol
1998; 82:686 – 688
Cintron G, Bigas C, Linates E, et al: Nurse
practitioner role in a congestive heart failure
clinic: In-hospital time, costs, and patient
satisfaction. Heart Lung 1983; 12:237–240
Kaups KL, Parks SN, Morris CL: Intracranial
pressure monitor placement by midlevel
practitioners. J Trauma 1998; 45:884 – 886
Sarkissian S, Wennberg R: Effects of the
acute care nurse practitioner role on epilepsy
monitoring outcomes. Outcomes Manag
Nurs Pract 1999; 3:161–166
Kleinpell R, Gawlinski A: Assessing outcomes
in advanced practice nursing practice: The
use of quality indicators. AACN Clin Issues
2005; 16:43–57
Rudy EB, Davidson LJ, Daly B, et al: Care
activities and outcomes of patients cared for
by acute care nurse practitioners, physician
assistants, and resident physicians: A comparison. Am J Crit Care 1998; 7:267–281
Hoffman LA, Tasota FJ, Scharfenberg C, et al:
Management of patients in the intensive care
unit: Comparison via work sampling analysis

Crit Care Med 2008 Vol. 36, No. 10

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

of an acute care nurse practitioner and physicians in training. Am J Crit Care 2003;
12:436 – 443
Hoffman LA, Tasota FJ, Zullo TG, et al: Outcomes of care managed by an acute care
nurse practitioner/attending physician team
in a subacute medical intensive care unit.
Am J Crit Care 2005; 14:121–130
Hoffman LA, Miller TH, Zullo TG, et al: Comparison of 2 models for managing tracheotomized patients in a subacute medical intensive care unit. Respir Care 2006; 51:
1230 –1236
Lai T, Babb Y, Ning Q, et al: The transition
from open to endoscopic saphenous vein harvesting and its clinical impact: The Texas
Heart Institute experience. Tex Heart Inst J
2006; 33:316 –320
Dubaybo BA, Samson MK, Carlson RW: The
role of physician-assistants in critical care
units. Chest 1991; 99:89 –91
Krasuski RA, Wang A, Ross C, et al: Trained
and supervised physician assistants can safely
perform diagnostic cardiac catheterization
with coronary angiography. Catheter Cardiovasc Interv 2003; 59:157–160
Bargardi A: Impact of nurse practitionerimplemented evidence-based clinical pathways on “best practice” in an interventional
cardiology program. Abstract Proceedings
from the 72nd Scientiﬁc Sessions of the
American Heart Association, 1999
Garcias VH, Sicoutris CP, Meredith DM, et al:
Critical care nurse practitioners improve
compliance with clinical practice guidelines
in the surgical intensive care unit. Crit Care
Med 2003; 31:12:A93
Pohlig P: Nonphysician providers in your
practice. In: Appropriate Coding for Critical
Care Services and Pulmonary Medicine.
Manager S (Ed). American College of Chest
Physicians, 2006, 165–170
Vazirani S, Hays RD, Shapiro MF, et al: Effect
of a multidisciplinary intervention on communication and collaboration among physicians and nurses. Am J Crit Care 2005; 14:
71–77
Sinuff T, Cook D, Giacomini M, et al: Facilitating clinician adherence to guidelines in
the intensive care unit: A multicenter, qualitative study. Crit Care Med 2007; 35:
2083–2089
Haut E, Sicoutris C, Meredith D, et al:
Improved nurse satisfaction and job retention with the transition from a “mandatory
consultation” model to a “semiclosed” surgical intensive care unit: A 1-year prospective evaluation. Crit Care Med 2006; 34:
387–395
Gerard SO, Neary V, Apuzzo D, et al: Implementing an intensive glucose management
initiative: Strategies for success. Crit Care
Nurs Clin North Am 2006; 18:531–543
Pun BT, Ely WE: Importance of diagnosing
and managing ICU delirium. Chest 2007;
132:624 – 636
Sebat F, Johnson D, Musthafa AA, et al: A

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

multidisciplinary community hospital program for early and rapid resuscitation of
shock in nontrauma patients. Chest 2005;
127:1729 –1743
Pun BT, Gordon SM, Peterson JF, et al:
Large-scale implementation of sedation and
delirium monitoring in the intensive care
unit: A report from two medical centers. Crit
Care Med 2005; 33:1199 –1205
Thomason JW, Shintani A, Peterson JF, et al:
Intensive care unit delirium is an independent predictor of longer hospital stay: A prospective analysis of 261 non-ventilated patients. Crit Care 2005; 9:R375–R381
Carson SS, Kress JP, Rodgers JE, et al: A
randomized trial of intermittent lorazepam
versus propofol with daily interruption in
mechanically ventilated patients. Crit Care
Med 2006; 34:1326 –1332
Peterson JF, Pun BT, Dittus RS, et al: Delirium and its motoric subtypes: A study of 614
critically ill patients. J Am Geriatr Soc 2006;
54:479 – 484
Morse KJ, Warshawsky D, Moore JM, et al: A
new role for the ACNP: The rapid response
team leader. Crit Care Nurs Q 2006; 29:
137–146
Dacey MJ, Mirza ER, Wilcox V, et al: The
effect of a rapid response team on major
clinical outcome measures in a community
hospital. Crit Care Med 2007; 35:
2076 –2082
Kelley MA, Angus D, Chalﬁn DB, et al: The
critical care crisis in the United States: A
report from the profession. Chest 2004; 125:
1514 –1517
Quenot JP, Sadoire S, Devoucoux F, et al:
Effect of a nurse-implemented sedation protocol on the incidence of ventilator-associated pneumonia. Crit Care Med 2007; 35:
2031–2036
Kleinpell R: Implementing the surviving sepsis campaign guidelines: Implications for
nursing care. Adv Sepsis 2005; 4:61– 63
Brilli RJ, Spevetz A, Branson RD, et al:
Critical care delivery in the intensive care
unit: Deﬁning clinical roles and the best
practice model. Crit Care Med 2001; 29:
2007–2019
Durbin CG: Team model: Advocating for the
optimal method of care delivery in the intensive care unit. Crit Care Med 2006; 34(Suppl
3):S12–S17
Cooper RA: New directions for nurse practitioners and physician assistants in the era of
physician shortages. Acad Med 2007; 82:
827– 828
Mitchell-Dicenso A, Guyatt G, Marrin M, et
al: A controlled trial of nurse practitioners in
neonatal intensive care. Pediatrics 1996; 98:
1143–1148
Cooper RA, Henderson T, Dietrich CL: Roles
of nonphysician clinicians as autonomous
providers of patient care. JAMA 1998; 280:
795– 802

2897

