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•  BACKGROUND Many academic medical centers employ nurse practitioners as substitutes to provide
care normally supplied by house staff.
•  OBJECTIVE To compare outcomes in a subacute medical intensive care unit of patients managed by a
team consisting of either an acute care nurse practitioner and an attending physician or an attending
physician and critical care/pulmonary fellows.
•  METHODS During a 31-month period, in 7-month blocks of time, 526 consecutive patients admitted to
the unit for more than 24 hours were managed by one or the other of the teams. Patients managed by the
2 teams were compared for a variety of outcomes.
•  RESULTS Patients managed by the 2 teams did not differ significantly for any workload, demographic, or
medical condition variable. The patients also did not differ in readmission to the high acuity unit (P=.25)
or subacute unit (P = .44) within 72 hours of discharge or in mortality with (P = .25) or without (P = .89)
treatment limitations. Among patients who had multiple weaning trials, patients managed by the 2 teams
did not differ in length of stay in the subacute unit (P=.42), duration of mechanical ventilation (P=.18),
weaning status at time of discharge from the unit (P = .80), or disposition (P = .28). Acute Physiology
Scores were significantly different over time (P=.046). Patients managed by the fellows had more reintu-
bations (P=.02).
•  CONCLUSIONS In a subacute intensive care unit, management by the 2 teams produced equivalent out-
comes. (American Journal of Critical Care. 2005;14:121-132)

OUTCOMES OF CARE MANAGED BY AN ACUTE CARE

NURSE PRACTITIONER/ATTENDING PHYSICIAN TEAM IN

A SUBACUTE MEDICAL INTENSIVE CARE UNIT

To purchase reprints, contact The InnoVision Group, 101 Columbia, Aliso
Viejo, CA 92656. Phone, (800) 809-2273 or (949) 362-2050 (ext 532); fax,
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By Leslie A. Hoffman, RN, PhD, Frederick J. Tasota, RN, MSN, Thomas G. Zullo, PhD, Carmella Scharfenberg,
RN, MSN, and Michael P. Donahoe, MD. From Schools of Nursing (LAH, FJT, TGZ, CS) and Medicine, Division
of Pulmonary, Allergy and Critical Care Medicine (MPD), University of Pittsburgh, Pittsburgh, Pa.

Provision of intensive care is one of the largest
and most costly aspects of healthcare in the
United States.1 National surveys indicate that an

estimated 6000 noncoronary intensive care units
(ICUs) in the United States provide care for approxi-
mately 55 000 patients each day.1 According to calcu-
lated national projections, based on 2001 data, the total
cost of ICU care is $67.5 billion yearly or 23% of hos-
pital costs.2 Of concern, the need for critical care ser-
vices continues to grow, and professional societies are
projecting inability to meet future demands.3,4
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Within the spectrum of care provided in ICUs,
some patients are particularly challenging. These
patients, termed the chronically critically ill, experience
a prolonged recovery often accompanied by difficulty in
weaning from mechanical ventilation.5-7 Patients who
require a prolonged ICU stay place an enormous work-
force burden on healthcare resources.5-9 These patients
tend to be older than other patients, have 1 or more
chronic conditions, and be severely debilitated as a con-
sequence of their extended illness.10,11 Further, because
of their chronic care needs, such patients are not well
fitted to an academic model that emphasizes learning
new skills and frequent changes in the personnel who
provide care.5,6,12 Other factors complicating the care
of these patients include new restrictions in the number
of hours worked by medical trainees and the projected
shortage of intensivists.3,4,13

Many academic medical centers employ nurse
practitioners as substitutes to provide care normally
supplied by house staff. Previous studies14-19 suggest that
acute care nurse practitioners (ACNPs) can provide
safe, cost-effective care as part of a collaborative med-
ical management team in acute care settings and that
these practitioners are well received by patients, nurses,
physicians, and administrators. Although the practice
site of ACNPs may include the ICU, little research has
been done on the role of ACNPs in adult ICUs. Investi-
gators examined a similar role in the ICU in only 3
studies,20-22 and historical controls were used for com-
parison in all 3.

Russell et al20 examined outcomes before and after
introduction of an ACNP team in 2 units, a neuro-
science ICU and an acute care neurosurgical unit.
Compared with matched controls admitted the preced-
ing year and managed by house staff, patients managed
by the ACNP team had a significantly shorter overall
(P = .03) and ICU (P < .001) length of stay. Burns and
colleagues21,22 tested an intervention in which unit-based
advance practice nurses (called outcomes managers)
managed and monitored adherence to an evidence-
based clinical pathway designed to promote weaning
from long-term (>3 days) mechanical ventilation. The
intervention was tested for 12 months in 5 ICUs. Com-
pared with patients treated in the units before imple-
mentation of the intervention, patients managed by

using the pathway had a reduction in median days of
mechanical ventilation (P < .001), ICU length of stay
(P< .001), and hospital length of stay (P = .001).22

At the time of the study, the medical ICU (MICU)
existed as 2 units: a high-acuity ICU and a subacute
unit that provided transitional care before patients
were discharged to a clinical unit or an extended-care
facility. Patients were transferred to the subacute MICU
when they had recovered from the acute phase of criti-
cal illness but could not be weaned from mechanical
ventilation, experienced complications that precluded
ICU discharge, or were awaiting placement. Histori-
cally, medical management of patients admitted to this
unit was the responsibility of critical care/pulmonary
fellows and an attending physician. However, changes
in the educational program and numbers of ICU beds
made it difficult to provide such management. We
therefore evaluated the potential of assigning collabo-
rative medical management of these patients to an
ACNP/attending physician team.

This study was designed to test the hypothesis that
the outcomes of critically ill patients whose condition
is stable enough to allow admission to a subacute
MICU will be equivalent when medical management
is provided by an ACNP/attending physician team or a
team of critical care/pulmonary fellows and an attend-
ing physician.

Methods
Design

A nonrandomized, repeated measures, equivalent
time samples design was used in which consecutive
patients admitted to the subacute MICU were man-
aged by an ACNP/attending physician team or a team
consisting of critical care/pulmonary fellows and an
attending physician. Both teams were responsible for
all unit admissions during 7-month blocks of time
(total 14 months per team) that were alternated and sep-
arated by 1-month intervals. During the time patients
were managed by the ACNP/attending physician team,
no fellows were assigned to the unit. During the time
that patients were managed by the fellows/attending
physician team, the ACNP was not present in the unit.
The total duration of the study was 31 months. No
patients were enrolled in the study and no study data
were collected during the 1-month intervals between
teams. Patients not discharged before the beginning of a
1-month interval between teams were also not included
in data analysis.

Both providers (ie, the ACNP and the critical
care/pulmonary fellows) received an equivalent intensity
of oversight by an attending physician. Both providers
were responsible for managing the care of all patients
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admitted to the unit 5 days each week (Monday-Fri-
day) in collaboration with the attending physician.
This role included assessment, diagnosis, and writing
all orders for care, including weaning and extubation.
Both providers were responsible for admitting new
patients, with subsequent consultation with the attend-
ing physician about the diagnosis and plan of care.
Daily rounds were held after rounds in the high-acuity
MICU. During rounds, the attending physician reviewed
the plan of care and suggested revisions, if indicated.
The attending physician was also available, as needed,
for consultation throughout the day. Both providers
worked an 8- to 10-hour day during daylight hours.
Evening and night coverage was provided by resi-
dents, and weekend care management was provided by
the attending physician.

Sample
Between June 2000 and February 2003, all patients

admitted to the subacute MICU for more than 24
hours were enrolled in the study and were followed up
until discharge from the unit or death. Patients were
admitted to the unit if they met the following criteria:
stable or decreasing need for mechanical ventilation in
the preceding 24 hours, stable hemodynamic status,
and no active bleeding. The study protocol was reviewed
and approved by the institutional review board.

The ACNP had a master’s degree and was a certi-
fied (American Nurses Credentialing Center) gradu-
ate of an ACNP program. She was employed by the
university-affiliated practice plan of the service adminis-
tratively responsible for the subacute MICU. The ACNP
was hired approximately 6 months before the start of the
study. She had 15 years of experience as a critical care
nurse but no previous experience in the nurse practi-
tioner role. The ACNP program, in existence since
1994, has been previously described.23

The fellows, who were board certified in internal
medicine, were enrolled in a 1- or a 2-year program ded-
icated solely to critical care (n = 14) or in a 3-year pro-
gram that included training in various aspects of
pulmonary medicine, including critical care (n=8). Each
critical care fellow completed a 1- or a 2-week rota-
tion in the unit, and the pulmonary fellows completed
multiple 4-week rotations.

Setting
The setting was 1 of 10 ICUs located within a ter-

tiary care facility. One attending physician was respon-
sible for the care of patients admitted to the subacute
MICU and an adjacent 14-bed high acuity MICU. Six
attending physicians, who were board certified in criti-
cal care medicine, alternately provided care on a

monthly basis. One respiratory therapist was assigned
to the unit on all shifts. The nurse-to-patient ratio varied
from 1:2 (7 AM to 3 PM) to 1:3 (3 PM to 7 AM).

Main Outcome Measures
Length of stay was recorded for the number of

days in the high-acuity MICU before transfer and for
the number of days in the subacute MICU. Duration
(in days) of mechanical ventilation was recorded for
the same intervals. Reintubations were recorded as the
total number of patients reintubated (yes/no) after
removal of an endotracheal tube. Weaning discharge
status was determined by the need for mechanical
ventilation (yes/no) at the time of discharge from the
subacute MICU. Disposition was recorded with regard
to the discharge site, that is, high-acuity ICU, other
unit, or other facility and not receiving mechanical
ventilation; other facility and receiving mechanical
ventilation; and home. Readmission rates were calcu-
lated for patients readmitted to a high-acuity ICU at
any time after transfer to the subacute MICU and for
patients readmitted to any ICU within 72 hours after
discharge from the subacute MICU. In addition, num-
ber of deaths of patients who did or did not have treat-
ment limitations were recorded.

Data on demographics and medical conditions
included comorbid conditions (Charlson Comorbidity
Index) calculated in the standard manner by using data
available from the medical record.24 Scores on the
Acute Physiology and Chronic Health Evaluation
(APACHE) III and the Acute Physiology Score were
calculated in the standard manner at 3 points: first 24
hours of ICU admission, first 24 hours of subacute
MICU admission, and last 24 hours in the subacute
MICU.25 The primary reason for mechanical ventilation
was coded by using 5 categories: acute pulmonary
problem (eg, acute respiratory distress syndrome, pneu-
monia), chronic pulmonary problem (eg, chronic
obstructive pulmonary disease, idiopathic pulmonary
f ibrosis), neurological problem (eg, quadriplegia,
stroke), cardiac problem (eg, congestive heart failure,
after cardiac arrest), and other problem (eg, drug over-
dose, gastrointestinal bleeding).

Data Collection and Analysis
Data were obtained from an electronic medical

records database (Medical Archival System, Inc, Pitts-
burgh, Pa), the computerized bedside charting system
(Eclypsis, formerly Motorola Emtek, Tempe, Ariz),
and hard-copy medical records by 2 researchers (FJT,
CS) not involved in patients’ care. A computer search
was done at the end of each 7-month block to verify
that all admissions were included. Baseline demo-
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graphic and medical profile data were compared by using
χ2 and t tests, as appropriate. Differences between
care managed by the ACNP team or by the fellows
team for length of stay and duration of mechanical ven-
tilation were compared by using multivariate analysis
of variance. Weaning status and disposition were ana-
lyzed by using χ2 tests. SPSS version 11.0 (SPSS Inc,
Chicago, Ill) was used for all analyses.

Results
Total Caseload

During the 28 months of data collection, 526
patients with a mean age of 63.2 years were admitted
to the subacute MICU (Figure 1). Of these patients,
276 (52.5%) were collaboratively managed by the fellows
team and 250 (47.5%) by the ACNP team. The patients
managed by the 2 teams did not differ significantly in
age, sex, race, or APACHE III scores (Table 1). They
also did not differ significantly in mean daily number
of admissions, discharges, or patients undergoing wean-
ing trials. Patients managed by the ACNP team had a
greater number of comorbid conditions (P = .02),
reflected by higher Charlson Comorbidity Scores. The
mean daily census was also higher (P < .001) during
ACNP care.

The patients managed by the 2 teams did not dif-
fer significantly in readmissions to the high-acuity
MICU (P = .25) or to an ICU (P = .44) within 72 hours
of discharge from the subacute MICU. Mortality of
patients who did (P = .25) or did not (P = .89) have
treatment limitations did not differ between the patients
managed by the 2 teams.

Patients Being Weaned From Mechanical Ventilation
Of the 526 patients, 371 were receiving mechanical

ventilation. A minority (n = 63) of these patients began
weaning trials before transfer from the MICU and were
quickly weaned (in <48 hours) from mechanical venti-
lation. The majority (n=241) underwent multiple wean-
ing trials and were analyzed as a subgroup.

Patients who underwent multiple weaning trials
who were managed by the 2 teams did not differ signifi-
cantly in age, sex, race, Charlson Comorbidity Scores,
scores on the Glasgow Coma Scale, or the primary rea-
son for mechanical ventilation (Table 2). More patients
managed by the ACNP team had a history of cardiac
disease than did patients managed by the fellows team
(47% vs 29%; P = .004). Acute Physiology Scores dif-
fered over time, resulting in a significant interaction of
time and group (P = .046). However, significant differ-
ences between the groups were detected only for day 1
of ICU admission (Figure 2).

Length of Stay and Duration of Mechanical Ventilation
The patients managed by the 2 teams did not dif-

fer significantly (by multivariate analysis, P = .52; or

124 AMERICAN JOURNAL OF CRITICAL CARE, March 2005, Volume 14,  No. 2

Figure 1 Flow diagram of patients enrolled in the study.

Subacute medical
intensive care unit

admissions (N=526)

Mechanical 
ventilation (n=371)

No mechanical 
ventilation (n=155)

No weaning trials 
(n=19)

Weaned in 
<48 hours

(n=63)

Multiple 
weaning trials 

(n=241)

Treatment 
limitation

(n=40)

No treatment
limitation

(n=8)

Weaning trials
(n=304)

Died (n=48)

Duration of mechanical ventilation,
length of stay, readmission rates, and
mortality did not differ for patients
cared for by an acute care nurse 
practitioner versus fellows.

 by guest on June 16, 2014ajcc.aacnjournals.orgDownloaded from 

http://ajcc.aacnjournals.org/


by univariate analysis) in ICU length of stay. They
also did not differ significantly (by multivariate analy-
sis, P = .10, or by univariate analysis) in duration of
mechanical ventilation. Median length of stay in the
subacute MICU and the interquartile range of stay were
similar for both groups of patients.

Weaning Status
Of the 241 patients, 129 (53.5%) were success-

fully weaned from mechanical ventilation. The num-
ber of patients successfully weaned by the 2 teams did
not differ significantly (P = .80). However, more rein-
tubations occurred in patients who were managed by
the fellows team (P=.02).

Disposition and Mortality
Th patients managed by the 2 teams did not differ

significantly in disposition (P = .28). One patient who
had no treatment limitation died during management
by the ACNP team. The patient had congestive heart

failure, chronic obstructive pulmonary disease, and
metastatic cancer. Death occurred while the team was
awaiting a family decision on comfort measures.

Discussion
The enormous workforce and economic burden

associated with long-stay ICU patients mandates testing
new approaches for managing this population of patients.
One proposed solution involves adding nurse practi-
tioners as members of the critical care healthcare deliv-
ery team. Although many academic medical centers now
employ nurse practitioners as substitutes to provide
care normally supplied by house staff, this model has
received limited testing. To our knowledge, we are the
first investigators to prospectively compare outcomes in
long-stay ICU patients who were managed by different
teams of providers.

Our hypothesis that similar outcomes could be
achieved when patients admitted to a subacute MICU
were collaboratively managed by an attending physi-
cian/ACNP team or a team consisting of an attending
physician and fellows was supported by our findings.
The total caseloads of patients managed by both teams
were similar in demographics, medical condition, and
workload. Both providers (ie, the ACNP and the fel-
lows) had similar rates for patients readmitted to the
high acuity MICU or the subacute unit within 72
hours of discharge from the subacute MICU. Mortal-
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Table 1 Profile of all patients managed by the ACNP or critical care/pulmonary fellows (n = 526)

Variable*
ACNP

(n=250)
Fellows
(n=276) P

Age, years
Men, %
Race, %
White
African-American
Other  

Charlson Comorbidity score
APACHE III score

High-acuity ICU admission
Subacute medical ICU admission

Daily unit workload, No.
Patients
Admissions
Discharges
Weaning trials

Readmission, No./total discharges (%)
To high-acuity ICU
To ICU within 72 hours of discharge

Mortality, No.
Died without treatment limitation
Died with treatment limitation   

63.8 (15.7)
53.2

79.6 
17.6
2.8
6.7 (4.1)

70.7 (26.0)
51.5 (22.1)

7.0 (1.0)
0.9 (1.0)
1.0 (1.0)
2.5 (1.4)

26/198 (13.1)
10/198 (5.1)

4
22

62.6 (16.8)
52.5

82.6
15.9
1.5
5.9 (4.1)

67.1 (28.1)
49.9 (22.0)

6.6 (1.3)
1.0 (1.1)
1.0 (1.1)
2.5 (1.3) 

29/225 (12.9)
15/225 (6.7) 

4
18

.15

.47

.32

.02

.67

<.001
.28
.45
.27

.25

.44

.89

.25

Abbreviations: ACNP, acute care nurse practitioner; APACHE, Acute Physiology and Chronic Health Evaluation; ICU, intensive care unit.
*Values are mean (SD) unless otherwise indicated.

The acuity of patients in this 
subacute medical intensive care 
unit was comparable to the acuity 
of patients admitted to intensive 
care units nationwide.

 by guest on June 16, 2014ajcc.aacnjournals.orgDownloaded from 

http://ajcc.aacnjournals.org/


ity in patients who did or did not have treatment limi-
tations also was similar for patients managed by the 2
teams. For the subgroup of patients who underwent
multiple weaning trials, differences between patients
managed by the 2 teams did not differ significantly in
all but 2 variables. Differences in Acute Physiology
Scores were statistically, but not clinically, significant,
and patients managed by the fellows were more likely
to require reintubation.

We did not directly analyze reasons for the differ-
ence in reintubations, but we speculate that it was the
result of a difference in time available to spend in direct
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Table 2 Profile of patients who had multiple weaning trials (n=241)

Variable
ACNP

(n=135)
Fellows
(n=106) P

Age, mean (SD), years
Men, % 
Whites, %
Charlson Comorbidity Score, mean (SD)
Comorbid conditions, %

Cardiac problem
Neurological problem
Chronic pulmonary problem
Diabetes 
Gastrointestinal or liver problem
Renal problem
Cancer

Glasgow Coma Scale score, mean (SD)
Subacute MICU admission
Subacute MICU discharge

Primary reason for ventilator dependency, % 
Acute pulmonary problem
Chronic pulmonary problem
Neurological problem
Postoperative problem
Other

ICU length of stay, days

High-acuity ICU before transfer
Mean (SD)
Median (interquartile range)

Subacute MICU
Mean (SD)
Median (interquartile range)

Mechanical ventilation, days

High-acuity ICU before transfer
Mean (SD)
Median (interquartile range)

Subacute MICU
Mean (SD)
Median (interquartile range)   

Reintubation, No./total extubations (%)
Disposition at discharge from subacute MICU, %

Transfer to high-acuity ICU
Transfer to another unit or another facility

without mechanical ventilation
Transfer to another facility with mechanical

ventilation
Discharge to home
Death without treatment limitation

64.6 (14.6)
50 
84
7.0 (4.0)

47.4
48.1
41.5
28.9
23.7
20.7
11.8

11.0 (3.9)
12.7 (3.2)

57.0
23.0
8.9
3.0
8.1

10.7 (10.5)
8 (3-16)

12.7 (9.5)
10 (5-19)

11.9 (11.9) 
8 (3-17)

10.6 (9.4)
7 (4-15)
2/94 (2.1)

11
49

39

0
1

62.6 (14.6)
44
81
6.2 (3.8)

29.2
48.1
41.5
24.5
15.1
19.8
13.2

9.9 (5.5)
12.1 (4.1)

45.3
30.2
15.1
6.6
2.8 

9.5 (9.6)
6 (3-12.5)

11.7 (9.3)
9 (5-15.25)

8.7 (10.6)
5.5 (2-11)

9.6 (8.8)
7 (4-13)
10/99 (10.1)

15
54

30

1
0

.10

.37

.38

.10

.32

.053

MANOVA
.52
.35

.42

MANOVA
.10
.06

.18

.02

.28

Teams that include an acute care nurse
practitioner and an attending physician
can safely manage care of chronically
critically ill patients.
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supervision of patients. The ACNP was always present
on the unit and thus could “see problems coming” and
proactively make adjustments in care (eg, start use of
bronchodilators). Fellows had off-unit responsibilities
and therefore a less constant presence on the unit. In
the difficult-to-wean patients in our sample, we think
this difference led to fewer reintubations.

In support of our speculation, Krishnan et al26

reported a similar benefit from a study in which they
compared protocol-based weaning with usual, physician-
directed weaning. In contrast to other investigators,27-29

Krishnan et al found no benefit from protocol-based
weaning for any study outcome, including patients suc-
cessfully weaned from mechanical ventilation, dura-
tion of mechanical ventilation, and ICU length of stay.
The authors26 considered several reasons, including com-
pliance with the protocol and changes over time in wean-
ing methods, but none of the reasons appeared to explain
the outcome. Physician ICU staffing was then examined
as a possible explanation. Physician staffing was approx-
imately 9.5 hours per bed per day in their study,26 com-
pared with a range of 4.7 to 3.5 physician-hours per
bed per day in studies26-29 that indicated a benefit with

protocol-based weaning. Krishnan et al attributed their
equivalent findings to a higher level of physician staffing
and hence more time available to manage patients’ care.
We think the design of our study had a similar effect.

To test this potential, we used work-sampling analy-
sis30 to analyze differences in the amount of time the
ACNP and the fellows spent in various care activities.
Work sampling analysis is a measurement technique that
involves gathering data about activities that individu-
als perform at preset intervals during a work unit (eg,
shift, week). The number of observations are summed
and used to estimate the proportion of time spent per-
forming these activities.31,32 Both providers spent a
similar amount of time in activities related to patients’
management (44% for the ACNP vs 40% for the fel-
lows; P = NS), suggesting similar efficiency in perform-
ing required tasks. As anticipated, the fellows spent
more time in off-unit activities (15% for the ACNP vs
37% for the fellows; P < .001). Conversely, the ACNP
spent more time in activities related to coordination of
care, such as interacting with patients, patients’ fami-
lies, and other care providers (45% for the ACNP vs
18% for the fellows; P<.001).30
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Figure 2 Change in Acute Physiology Scores over time for patients managed by the 2 teams. A significant interaction of time 
and group (P = .046) was detected because scores of patients managed by the acute care nurse practitioner (ACNP) team tended 
to be higher than scores of patients managed by the fellows team at the times of admission to the intensive care unit (ICU) and 
the subacute medical ICU (S-MICU) and lower than those of patients managed by the fellows team at the time of discharge from
the S-MICU. However, differences between groups were significant only for day 1 of the ICU admission.
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An important consideration in interpreting study
findings is related to ensuring that both teams were
equivalent in the amount of oversight provided by the
attending physician. We were careful to ensure that over-
sight was equivalent. Both providers managed all
patients admitted to the unit and made decisions about
assessment, diagnosis, and writing all orders for care in
consultation with the attending physician, who reviewed
the plan of care. The unit had a weaning protocol that
each team could follow or override if they thought nec-
essary. Therefore, decisions about weaning trials and
extubation reflected the providers’ judgment. The
attending physician made rounds daily and reviewed and
revised the plan of care, as indicated. Although available
for consultation, the attending physician did not write
the initial orders or do the initial assessments. Both the
ACNP and the fellows were responsible for manage-
ment of patients on the unit for the same length of time
and both signed off to the medical intern or resident for
evening/night coverage. In order to confirm that inten-
sity of oversight by the attending physicians was equiva-
lent, after the study, interviews were conducted with
attending physicians and with respiratory therapists who
were present during the study. The results confirmed
that the time spent in supervision of both the ACNP and
the fellows was equivalent.

Many options are available for chronically criti-
cally ill patients who experience an extended recovery.
These options include transfer to a regional facility (eg,
long-term acute care hospital) and various types of spe-
cialized weaning units that exist within the host hospital
and primarily serve that facility.6,7,33-37 Care provided in
such settings has a number of advantages, including a
focus on rehabilitation, documented success in weaning
patients from mechanical ventilation, and lower costs.6,33-37

However, issues related to the availability of beds, per-
sonnel, space, financial resources, and third-party reim-
bursement limit use of these options, and transfer
cannot occur until a patient’s condition is stable enough
for the patient to be discharged from the subacute ICU.34

Because of these constraints, a substantial part of the
care of chronically critically ill patients most likely will
continue to be provided in the acute care setting, at
least during the initial phase of recovery.

Admission criteria for subacute ICUs vary. There-
fore, we compared the acuity of our sample with that
of patients in other studies. In our study, mean (SD)
APACHE III scores for all unit admissions and for the
subgroup being weaned from mechanical ventilation
were 50.4 (22.4) and 51.1 (20.2), respectively. In a
study38 of 851 patients admitted to a medical or a surgi-
cal ICU in an urban teaching hospital, the mean (SD)
APACHE III score was 48 (24) on day 1 of admission
to the ICU. In another study,39 the mean (SD) APACHE
III score on day 1 of admission of 104 487 patients
admitted to 38 ICUs in 28 teaching hospitals was
nearly identical: 48.5 (20.3). In a study by Junker et al40

of 8917 patients admitted to intermediate care units in
32 hospitals, the mean (SD) APACHE III score on day
1 of admission was considerably lower: 28.9 (15.5).
Therefore, the acuity of patients admitted to the suba-
cute MICU in our study was high and was comparable
to the mean acuity of ICU admissions nationwide.

Our findings suggest that an attending physician/
ACNP team can safely manage subgroups of ICU
patients, such as those admitted to a subacute unit. In
addition to increasing the number of care providers
available, this expanded role could have other advan-
tages. The care of high-acuity ICU patients, whose
conditions are unstable, demands extensive time from
intensivists. When the availability of physicians is a lim-
ited factor in weaning, patients who require prolonged
mechanical ventilation are at risk for having a lower
priority.26 Further, such patients are not well suited to
an academic model that emphasizes learning new
skills and frequent changes in the personnel who pro-
vide care.5,6,12 When changes in personnel are frequent,
gaps can develop in the caregivers’ knowledge of a
patient’s history (especially if lengthy or complex)
and of interventions that have been applied, evaluated,
and discarded.12 Patients who require prolonged ICU
stays are therefore ideal candidates for the consis-
tency provided by having a single practitioner man-
age their care.

Limitations
Our study has several limitations. First, the study

was done in a university-affiliated tertiary care center.
The ACNP practiced in collaboration with attending
physicians who were always available for consultation.
Other types of ICUs or other settings may not provide
the same level of support. Second, the part of the MICU
designated as the subacute MICU was smaller than
many ICUs; only 6 to 8 patients were treated in the sub-
acute unit during the study interval. Findings might
have been different if the ACNP’s workload had involved
managing more patients.
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their constant presence on the unit, can
provide more proactive care than can
fellows, who have greater off-unit
responsibilities.
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Third, on the basis of workload and cost constraints,
we judged that the MICU’s needs could be met with a
single ACNP assigned to the unit Monday through Fri-
day. Consequently, we evaluated the practice of a single
ACNP. The findings might have differed if more than a
single ACNP had provided care. Although use of a single
ACNP is not optimal, other investigators41,42 used a single
medical professional model to compare outcomes associ-
ated with off-pump vs conventional coronary artery
bypass grafting41 and use of an intensivist.42 Fourth, the
fellows were enrolled in a training program and thus had
other off-unit responsibilities and did not provide care
exclusively in the MICU. Outcomes might have differed
if patients had been managed by a single attending physi-
cian; however, our goal was to evaluate outcomes within
the constraints imposed by an academic model.

Finally, we did not use a randomized design because
doing so would have required that both practitioners be
present in the unit at the same time, a situation that could
have confounded the intervention. Although a random-
ized design is the ideal, this choice would have required
2 study units in order to eliminate the potential influence
of one care provider on the other providers’ outcomes
and matching of patients with regard to key study vari-
ables. The primary weakness of a nonrandomized design
is related to the potential that events other than the inter-
vention (eg, a change in acuity, staffing, or technology)
during the study could bias study outcomes. However,
to be a serious counter-explanation, such events would
have to be confounded with treatment at 2 separate points
in time. Accordingly, we think this possibility is unlikely.

Conclusion
This study was designed to compare outcomes in

chronically critically ill patients admitted to a suba-
cute MICU who were managed by an ACNP/attending
physician team or a team composed of fellows and an
attending physician. The hypothesis that outcomes would
be similar was supported by the findings of no signifi-
cant differences in length of stay in the subacute MICU,
duration of mechanical ventilation in the subacute
MICU, the number of patients who had been weaned
at the time of discharge, and disposition. Our findings
strongly support the notion that with appropriate train-
ing and supervision, an ACNP can competently
assume responsibility for the medical management of
a caseload of chronically critically ill patients admitted
to a subacute MICU.
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6. What were the criteria for admission to the subacute unit?
a. Stable or decreasing need for mechanical ventilation 

in the preceding 24 hours, unstable hemodynamic 
status, and active bleeding

b. Stable or decreasing need for mechanical ventilation 
in the preceding 24 hours, stable hemodynamic 
status, and active bleeding

c. Stable or decreasing need for mechanical ventilation 
in the preceding 24 hours, unstable hemodynamic 
status, and no active bleeding

d. Stable or decreasing need for mechanical ventilation 
in the preceding 24 hours, stable hemodynamic 
status, and no active bleeding

7. What were 3 of the main outcome measures?
a. Length of stay in MICU and subacute unit, duration 

of mechanical ventilation, and reintubations
b. Length of stay in MICU only, patients not receiving 

mechanical ventilation, and number of patients with 
gastrointestinal bleeding

c. Length of stay in subacute unit only, reintubations, 
and weaning discharge status

d. Length of stay in MICU and subacute unit, weaning 
discharge status, and number of patients with 
gastrointestinal bleeding

8. How many patients were admitted to the subacute unit?
a. 356
b. 478
c. 526
d. 625

9. What did the authors believe the reason was for the differ-
ences in numbers of reintubation between the groups studied?
a. The fellows had off-unit responsibilities and therefore

were a less constant presence on the unit.
b. The ACNP had more available time to spend in the 

direct supervision of patients.
c. The fellows spent more time in the direct supervision 

of patients.
d. Both A and B

10. Who spent more time in activities related to the coordination
of care, and who spent less time in the coordination of care?
a. 45% for the ACNP vs 18% for the fellows
b. 45% for the fellows vs 18% for the ACNP 
c. 45% for the ACNP vs 15% for the fellows
d. 25% for the ACNP vs 75% for the fellows

11. What were 2 limitations of this study?
a. Large subacute unit and evaluation of only 1 ACNP
b. Small subacute unit and evaluation of several ACNPs
c. Small subacute unit and evaluation of only 1 ACNP
d. Large subacute unit and evaluation of several ACNPs

1. How many noncoronary intensive care units (ICUs) are in the
United States and how many patients are cared for each day?
a. 60000 noncoronary ICUs provide care for 55000 

patients each day
b. 5500 noncoronary ICUs provide care for 60000 

patients each day 
c. 6000 noncoronary ICUs provide care for 55000 

patients each day
d. 600 noncoronary ICUs provide care for 5500 patients 

each day

2. Based on 2001 data, what is the total yearly cost of ICU care?
a. $23.5 billion 
b. $55 billion
c. $67.5 billion 
d. $75 billion

3. Which of the following patients meets the criteria for a 
chronically critically ill patient?
a. A 24-year-old with appendicitis
b. A 53-year-old with myocardial infarction
c. A 43-year-old insulin-dependent patient with HBA1C 

of 6.2
d. A 67-year-old patient with chronic obstructive 

pulmonary disease who is unable to be weaned 
from mechanical ventilation

4. This study tested which of the following hypotheses?
a. Outcomes of critically ill patients whose conditions 

are stable enough to allow admission to a subacute 
medical ICU (MICU) will be significantly worse 
when medical management is provided by an acute 
care nurse practitioner (ACNP)/attending physician 
team compared with a team of critical care/pulmonary
fellows and an attending physician.

b. Outcomes of critically ill patients whose conditions 
are stable enough to allow admission to a subacute 
MICU will be equivalent when medical management 
is provided by an ACNP/attending physician team or 
a team of critical care/pulmonary fellows and an 
attending physician. 

c. Outcomes of critically ill patients whose conditions 
are stable enough to allow admission to a subacute 
MICU will be improved when medical management 
is provided by an ANCP/attending physician team 
compared with a team of critical care/pulmonary 
fellows and an attending physician.

d. None of the above

5. When was each team responsible for managing the care of 
patients admitted to the unit?
a. 5 days a week during daylight hours
b. 7 days a week, 24 hours a day
c. 7 days a week during daylight hours
d. 5 days a week, 24 hours a day
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