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more than 91% (n=361) of ACT nurse
anesthetists were employees, and only 4%
(n=17) were self-employed. However, only
49% (n=24) of non-ACT nurse anesthetists
were employees, and almost 43% (n=21)
were self-employed.
The present study demonstrates that

significant differences exist between the 2
nurse anesthesia practice types examined.
As nurse anesthesia practice arrangements
continue to change and fewer CRNAs are
hospital employed, each nurse anesthetist
must be aware of current practice trends
and understand the alternatives.

Key words: Nurse anesthetists–
economics, nurse anesthetists–
organization and administration, nurse
anesthetists–utilization.

Introduction
The predominant nurse anesthesia practice
modes have been slowly changing since 1975. Data
compiled from the American Association of Nurse
Anesthetists (AANA) membership surveys show
that since 1975 there have been consistent changes
in the proportions of the most common nurse

The present study examined the differences
between anesthesia care team (ACT) and
non-ACT practice types. Six practice variables
were analyzed. We prepared and distributed
a 13-item questionnaire to 1,000 practicing
Certified Registered Nurse Anesthetists
(CRNAs) with a 44.4% response rate.
Data analysis revealed that nurse

anesthetists in ACT practices had fewer
years of experience and were younger than
non-ACT nurse anesthetists (α=0.05). Also,
a significantly greater percentage of ACT
nurse anesthetists were female, held master-
level degrees, and practiced in urban and
metropolitan locations. This also was true
for placement of laryngeal mask airways
and arterial lines, and in providing
anesthesia for cardiopulmonary bypass,
pediatric, intracranial, and trauma cases.
However, a significantly greater percentage
of non-ACT nurse anesthetists placed epidu-
rals and central lines and were involved in
pain management and critical care
consultations. Income was significantly
greater for non-ACT nurse anesthetists as
well, but they worked more hours per week
on average. Lastly, evaluation of
employment arrangements showed that
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anesthetist practice arrangements (Table 1).1-4 In
1975, 69% of all Certified Registered Nurse Anes-
thetists (CRNAs) practiced as hospital employees,
and only 20% worked for anesthesiologist group
practices. Currently, the percentage of hospital-
employed CRNAs has declined by almost half,
while the percentage of CRNAs in anesthesiolo-
gist groups has nearly doubled. Probably for the
first time in nurse anesthesia history, more
CRNAs work for anesthesiologists than hospitals.
Table 1 further provides the rate of change that
has occurred in each category from 1975 to 1997.
These data show that the only decreasing practice
arrangement is hospital-employed CRNAs (-47%).
All other practice types have grown. The 3 fastest
growing categories are CRNA-only groups
(+125%), followed by combined CRNA and anes-
thesiologist groups (+88%), then CRNAs in the
office/surgicenter category (+85%).

Many factors have played a role in promoting
these changes in nurse anesthesia practice. One of
the most important factors may have been the
evolving healthcare economy. Until 1989, many
hospitals employed nurse anesthetists and built
their cost into the hospital overhead structure sim-
ilar to other hospital nursing services. When
CRNAs acquired independent billing rights under
Medicare in 1989, many hospitals were unable to
manage the billing process or coordinate it with
anesthesiologists who already were billing
Medicare. Lack of coordinated billing between
anesthesiologists and hospitals that employed and
billed for CRNA services left many hospitals
unable to capture CRNA costs. These events
occurred at a time when the Health Care Financ-

ing Administration decided that anesthesia reim-
bursement was overvalued and initiated reduced
payments to providers. These market changes
have caused many hospitals to terminate CRNA
employment and begin contracting for anesthesia
services to reduce overhead costs. In fact, a Min-
nesota hospital corporation has reorganized its
anesthesia delivery as described and estimated its
cost savings at more than $1 million.5

Another related event was the introduction
and promotion by the American Society of Anes-
thesiologists (ASA) of a practice mode it termed
the “anesthesia care team” (ACT). In 1982, the
ASA published a statement in which it defined
anesthesia as the practice of medicine, and there-
fore stated, “every anesthetic should be given
under the direction and supervision of an anes-
thesiologist.”6 According to the ASA’s statement,
certain aspects of anesthesia care may be dele-
gated to nonanesthesiologist team members such
as CRNAs, physician residents, and/or several
other perioperative technicians, but the responsi-
bility of the team rests with the anesthesiologist.
Furthermore, the ASA believes that to meet the
highest standards of patient care, the ACT must
operate under elements of medical direction.
Medical direction occurs when an anesthesiologist
completes the following tasks:6

1. Writes the preoperative assessment.
2. Prescribes the anesthetic plan.
3. Is present for induction and emergence.
4. Makes frequent checks throughout the

course of the anesthetic.
5. Remains physically available during the

anesthetic for immediate diagnosis and treatment
of emergencies.

Table 1. Nurse anesthetist practice arrangements*

Rate of change
1975 1985 1989 1997 (1975 to 1997)

Hospital employee 69 43.7 40.4 36.8 -47
CRNA

†
/anesthesiologist group 20 36.6 35.2 37.6 +88

CRNA-only group 2 3.6 3.3 4.5 +125
Freelance/self-employed 6 7.4 10.6 10.6 +77
Office or surgicenter 2 2.3 2.8 3.7 +85
Federal government or university ‡ 5.7 7.6 6.5 +14

*Data are given as percentages; some totals do not add up to 100% due to rounding.
†CRNA indicates Certified Registered Nurse Anesthetist.
‡Not reported in this survey
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6. Does not personally administer a concur-
rent anesthetic.

7. Provides indicated postoperative care.
Also in 1982, the Tax Equity and Fiscal

Responsibility Act (TEFRA) was passed by the US
Congress. The TEFRA regulations originally were
implemented to decrease Medicare fraud by estab-
lishing specific conditions that held anesthesiolo-
gists accountable for services they claimed to have
performed when working with or employing
CRNAs. These reimbursable services also were
known as medical direction. Since TEFRA’s med-
ical direction and the ASA’s ACT practice stan-
dard were essentially identical, medical direction
of nurse anesthetists soon became misinterpreted
as a standard of care in anesthesia practice.7,8 In an
attempt to clarify this, the Health Care Financing
Administration stated in 1983 that the TEFRA
conditions of payment “should not be interpreted
as standards of practice or standards of quality,
but rather as a description of those elements of
common medical practice that are expected to be
present when a physician has significant involve-
ment with an individual patient.”7 The AANA
commented on the TEFRA reimbursement issue
when it gave its testimony before the Physician
Payment Review Commission in 1994: “While pro-
fessional associations have the right to adopt
[ACT practice] standards, it is inappropriate to
have them defined in federal payment policy
when they arbitrarily create a demand for
increased numbers of anesthesiologists and have
the effect of restricting the full scope of practice
of CRNAs.”7

Besides confusing standards of care and
reimbursement issues, another unforeseen effect
of TEFRA was the financial incentive it created
for the medically directed or ACT practice model.
It was determined in the early 1990s that pay-
ments for the ACT could be as much as 140% of
the cost of a solo anesthesiologist administering
the anesthesia.7 In fact, the US General Account-
ing Office found that on average the ACT was
30% more expensive than solo anesthesia
providers.9 The 1993 Omnibus Budget Reconcilia-
tion Act was soon passed and mandated step-wise
reductions for medical direction until 1998, when
these payments were made equal to a solo anes-
thesiologist’s payment.8,10

Literature review
A major source for literature on nurse anes-

thetist practice is the AANA, which has been col-

lecting descriptive data from its membership on a
yearly basis since 1975. These survey data are
unique in that they provide not only demo-
graphic, educational, and practice-related infor-
mation, but ample income data as well. Although
collective information is given on anesthesiologist
participation in CRNA administered anesthetics,
none of the reports analyzes the ACT as a specific
practice mode.

Several published research articles also com-
pare or describe characteristics of CRNAs in solo
practice or combined CRNA and anesthesiologist
practice.11-14 Although these studies are informa-
tive, none of them specifically separate practice
modes based on a formal definition of the ACT or
describe to what degree or under what conditions
CRNAs and anesthesiologists work together.

Only 1 study has specifically examined ACT
practice defined by medical direction. Fasset and
Calmes8 surveyed the ACT members at their insti-
tution and found that anesthesiologists and nurse
anesthetists agreed that medical direction was not
needed in more than 70% of the practice case-
load. They also reported several predictive vari-
ables where medical direction was perceived to be
beneficial. These included high-risk patients, anes-
thetics lasting longer that 2 hours, patient age,
type of anesthesia, and use of invasive monitoring.

One last article that discusses the ACT is
important to mention because of the conclusions it
reports. In this article, Abenstein and Warner15

concluded that “...the anesthesiologist-led anesthe-
sia care team is the safest and most cost-effective
method of delivering anesthesia care.” There are
several items to consider when evaluating this arti-
cle. First, as Zambricki16 has explained, this article
contains factual errors and weak correlations and
relies on disputable data. Second, 2 of the 3 out-
come studies cited by Abenstein and Warner to
support their claim not only have been declared by
a past president of the ASA as “limited and inade-
quate,” but also were conducted and published
before the ACT was formally defined.17 Further-
more, these same 2 studies conclude in their own
reports that there were no differences in anesthe-
sia outcome based on provider type.18,19 They also
have been used by several other independently
appointed researchers to conclude the same.5,12,20

The third supporting outcome study cited by
Abenstein and Warner found a correlation
between an increased number of board-certified
anesthesiologists on staff at the study facilities and
a decrease in perioperative mortality rates.21 How-
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ever, this finding implies that an all-anesthesiolo-
gist practice model, not an ACT with high num-
bers of CRNAs, would be the safest practice model.
Lastly, to justify the cost effectiveness of the ACT,
Abenstein and Warner15 rely on a hypothetical all-
CRNA model where expensive hypothetical physi-
cian consultation would be needed. Yet, as dis-
cussed earlier, the US General Accounting Office
study has found that for Medicare reimbursement,
solo-CRNA practice was the least expensive, fol-
lowed by solo-anesthesiologist practice, and that
the ACT practice was the most expensive.9 Now
that reductions in medical direction fees have been
implemented, further study is needed to compare
the cost effectiveness of the ACT.

Methods
The purpose of the present study was to ana-

lyze the differences between medically directed
nurse anesthetist “anesthesia care team” practice
(ACT) and nurse anesthetist practice that is not
medically directed (non-ACT). The objective was
to compare these 2 specifically defined practice
groups in 6 categories: (1) professional character-
istics, (2) demographics, (3) scope of practice, (4)
income, (5) workload, and (6) employment
arrangement.

Institutional review board approval was
granted from a postgraduate academic institution.
We constructed a 13-item questionnaire, which
was then reviewed by a panel of nurse anesthesia
educators for face validity, completeness, and
applicability. The instrument was designed to col-
lect data on the following variables within each
category:

1. Professional characteristics: educational
degree level, years of experience.

2. Demographics: sex, age, practice location
population size.

3. Scope of practice: placement of laryngeal
mask airways; fiberoptic bronchoscopes; spinal,
epidural and extremity blocks; central venous; pul-
monary artery, and arterial catheters. Anesthetic
case types: cardiopulmonary bypass, obstetrics,
pediatrics, intracranial, trauma. Nonoperating room
services: pain management, critical care consulta-
tion, and nonsurgical resuscitation.

4. Workload: number of cases and hours
worked per week.

5. Income: total gross income for 1996.
6. Employment arrangement: employed or

self-employed status; group or individual practice.
Using the membership list of the AANA, a

systematic random sample of every 27th name was

done to yield a sample size of 1,000 CRNAs in
active practice. Using a Likert-type scale to meas-
ure the percentage of cases where each element of
medical direction was completed, survey partici-
pants were grouped into 1 of the 2 practice
groups. The ACT group included CRNAs who
indicated that an anesthesiologist performed 1 or
more elements of medical direction during any of
their anesthetics. The non-ACT group was com-
prised of CRNAs who indicated that no anesthesi-
ologists were present in the practice or who indi-
cated that an anesthesiologist was present in the
practice but never performed any element of med-
ical direction. Descriptive statistical analysis was
done, followed by 2-tailed testing for differences of
means and proportions. Where appropriate, val-
ues of n are given in the discussion for each pro-
portion for reference only since statistical analysis
was performed on the proportional data. Statisti-
cal significance was set at α = 0.05.

Results
A total of 444 usable responses was returned.

Of these, 89% tested into the ACT practice
(n=395), and 11% tested into the non-ACT prac-
tice (n=49). Both groups contained responses
from all major geographic areas of the country.
The responses of the ACT group with regard to
the components of medical direction are given in
Table 2. For example, 3% (n=12) of respondents
in the ACT group indicated that an anesthesiolo-
gist never wrote the preoperative assessment; 32%
(n=126) indicated an anesthesiologist did it for less
that half their cases; 35% (n=140) indicated it was
written by an anesthesiologist for more than half
of their anesthetics, and 29% (n=116) indicated
that an anesthesiologist performed this task for
100% of their anesthetics. This inconsistency in
completion was evident for all elements of medical
direction. Furthermore, we found only 1 ACT
practice where an anesthesiologist completed all
elements of medical direction for every case.
Given these data, it is seen that medical direction
falls short of being a standard of care as promoted
by the ASA. Additionally, these data could repre-
sent practice reimbursement mix and the varying
ratios of Medicare patient populations in ACT
practices where medical direction is complied
with for reimbursement purposes only.

As expected, the non-ACT group was much
smaller. This represents the much smaller number
(13% to 20%) of nurse anesthetists estimated to
work in practice settings without anesthesiolo-
gists.11,22 Interestingly, 65% (n=32) of non-ACT
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Table 2. Percentage of anesthesia care team

cases complying with medical direction (n=395)

Anesthesiologist’s
role in medical
direction 0 1-50 1-99 100

Writes preoperative 3 32 35 29
assessment
Prescribes 9 55 23 13
anesthetic plan
Present for 5 40 33 22
induction
Present for 21 67 10 2
emergence
Frequent checks 10 67 20 3
throughout
anesthetic
Remains in hospital 4 13 13 70
during anesthetic
Does not personally 60 28 9 3
administer concurrent
anesthetics
Provides 4 28 37 31
postoperative care

*Some totals do not add up to 100% due to rounding.

respondents in our study indicated that anesthesi-
ologists were present in the practice, but never
performed any medical direction tasks. The
remaining 35% (n=17) of non-ACT respondents
indicated they did not have an anesthesiologist
present in the practice.

Professional characteristics
As seen in Table 3, analysis revealed a statisti-

cally significant difference in the mean years of
experience for CRNAs between the 2 practice
types (P=.002). ACT nurse anesthetists had a
mean of 14.4 years of experience, and non-ACT
nurse anesthetists had a mean of 18.4 years of
experience.

Table 4 displays the types of educational
degrees in both groups. We found no statistically
significant differences in the proportions of ACT
and non-ACT nurse anesthetists holding graduate,
undergraduate, or bachelor degrees. However, a
greater percentage of non-ACT nurse anesthetists
held doctorate degrees (P=.02) and associate/
diploma degrees (P=.03), while a greater percent-
age of ACT nurse anesthetists held a master’s-level
degree (P =.04).

Demographics
All 3 demographic variables we studied were

significantly different. Table 5 provides the results
from the examination of sex of respondents. Sev-
enty-four percent (n=36) of the non-ACT group
were men, compared with only 38.2% (n=151) of
the ACT group (P<.0002).

Table 6 displays the data collected for ages of
CRNAs in both practice groups. The mean age of
ACT nurse anesthetists was 44.3 years, and the
mean age for non-ACT nurse anesthetists was 47.8
(P =.0004).

Finally, Table 7 shows that significant differ-

Table 3. Years of experience

ACT* Non-ACT
(n=395) (n=49) P value

Mean 14.4 18.4 .001
SD 8.9 8.1
Range 1.4–4.1 3–38

*ACT indicates “anesthesia care team.”

Table 4. Educational degrees held

ACT*% Non-ACT%
Degree (n=395) (n=49) P value

Doctorate 1.3 6.1 .02
Master 39.2 24.5 .04
Total graduate 40.5 30.6 .18
Bachelor 37.2 32.7 .55
Associate or 22.3 36.7 .03
diploma
Total 59.5 69.4 .18
undergraduate

*ACT indicates “anesthesia care team.”

Table 5. Sex of respondents

ACT* % Non-ACT %
Sex (n=395) (n=49) P value

Male 38.2 73.5 <.0002
Female 61.8 26.5 <.0002

*ACT indicates “anesthesia care team.”

Percentage* of cases
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ences existed in the practice locations between the
2 groups. A greater percentage of non-ACT prac-
tices were in rural (P<.0002) and town (P<.0002)
population centers, while a greater percentage of
ACT practices were in urban (P=.03) and metro-
politan centers (P=.01). A rural location was
defined as having a population of less than 2,500;
a town was less than 20,000; urban was less than
250,000, and metropolitan contained a popula-
tion greater than 250,000 people.12

Scope of practice
To study differences in the scope of practice

between study groups, we gathered data about
which providers performed various anesthesia-
related skills, cases, and services. Tables 8 through
12 provide the percentages of respondents in both
groups who indicated that these scope of practice
items were performed in their practices. These
total percentages are broken down further into
the percentage of practices where only anesthesi-
ologists performed the task and then the percent-
age of practices where CRNAs performed the task.
In every instance, a larger proportion of ACT
practices executed these tasks than non-ACT prac-

tices. This practice-based difference was statisti-
cally significant for every scope of practice item in
our survey (all P≤.003). However, significant dif-
ferences between the 2 CRNA groups who per-
formed these same responsibilities varied depend-
ing on the task.

For example, Table 8 lists 2 commonly used
adjuncts to airway management. More than 95%
(n=377) of ACT practices placed laryngeal mask
airways compared with only 78% (n=38) of non-
ACT practices (P<.0002). And almost 95%
(n=374) of ACT nurse anesthetists used laryngeal
mask airways, but only 76% (n=37) of non-ACT
nurse anesthetists did (P< .0002). Therefore, the
significant difference in use of the laryngeal mask
airway between the 2 CRNA groups followed the
same disparity in its use among the 2 practice
types as a whole. In contrast, however, despite 94%
(n=372) of ACT practices using the fiberoptic
bronchoscope compared with 39% (n=19) of non-
ACT practices (P<.0002), only 42% (n=167) of
ACT nurse anesthetists used it compared with
39% (n=19) of non-ACT nurse anesthetists. There-
fore, there was no significant difference in CRNA
use of the fiberoptic bronchoscope between
groups (P =.64) despite the significant difference
in its use between the practice types. This was
because of the finding that in the majority of ACT
practices, only anesthesiologists used the fiberop-
tic bronchoscope. This restriction limited the
number of ACT nurse anesthetists who could per-
form this skill.

In examining performance of regional anes-
thetic techniques (Table 9), we again found that a
significantly greater proportion of ACT practices
performed spinal, epidural, and extremity blocks
than non-ACT practices (all P<.0002). The per-
centages of CRNAs in the ACT and non-ACT
groups performing spinal and extremity blocks
were similar, and no statistical difference was
found. However, for epidural blocks, we found
that only 56% (n=223) of ACT nurse anesthetists
performed this technique while more than 71%
(n=35) of non-ACT nurse anesthetists did. Conse-
quently, epidural placement between the 2 groups
was significantly different (P=.046). These results
can be explained by considering the percentage of
ACT practices where only anesthesiologists placed
these blocks. For spinal and extremity blocks,
about one third of the ACT practices restricted
these techniques to anesthesiologists only, but for
epidural placement, this restriction increased to
40% (n=156). Therefore, fewer ACT nurse anes-
thetists performed epidural placement.

Table 6. Age of respondents

ACT* Non-ACT
(n=395) (n=49) P value

Mean 44.3 47.8 .0004
SD 7.9 6.4
Range 26-66 36-61

*ACT indicates “anesthesia care team.”

Table 7. Practice location

ACT* %† Non-ACT %
Location (n=392) (n=49) P value

Rural
‡

1.5 10.2 <.0002
Town

‡
14.5 40.8 <.0002

Urban
‡

44.9 28.6 .03
Metropolitan

‡
39 20.4 .01

*ACT indicates “anesthesia care team.”
†Some totals do not add up to 100% due to rounding.
‡A rural location was defined as having a population of less than
2,500; a town, less than 20,000; urban, less than 250,000; and
metropolitan, greater than 250,000.
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Table 10 displays the data for the analysis of
invasive monitoring. Again, significantly more
ACT practices performed these 3 procedures than
non-ACT practices (all P<.0002). In examining
CRNA performance, we found that 55% (n=27) of
non-ACT nurse anesthetists placed central venous
catheters compared with only 40% (n=159) of

ACT nurse anesthetists (P=.047). Additionally,
equally few CRNAs in both groups placed pul-
monary artery catheters, and no significant differ-
ence was found. Lastly, a significantly greater pro-
portion of ACT nurse anesthetists placed arterial
catheters than non-ACT nurse anesthetists
(P<.0002). As occurred in previous scope of prac-

Table 8. Performance of airway management

Laryngeal mask airway Fiberoptic bronchoscope
ACT†% Non-ACT% ACT% Non-ACT%
(n=395) (n=49) P value (n=395) (n=49) P value

CRNA* 94.6 76 <.0002 42 39 .64
Anesthesiologist only 0.8 2 ‡ 52 0 ‡
Total practices 95.4 78 <.0002 94 39 <.0002

*CRNA indicates Certified Registered Nurse Anesthetist.
†ACT indicates “anesthesia care team” setting.
‡Not studied.

Table 9. Placement of regional techniques

Spinal Epidural Extremity blocks
ACT†% Non-ACT% P ACT% Non-ACT% P ACT% Non-ACT% P
(n=395) (n=49) value (n=395) (n=49) value (n=395) (n=49) value

CRNA* 69 76 .36 56 71 .046 64 74 .20
Anesthesiologist 28 2 ‡ 40 2 ‡ 33 2 ‡
only
Total practices 97 78 <.0002 96 73 <.0002 97 76 <.0002

*CRNA indicates Certified Registered Nurse Anesthetist.
†ACT indicates “anesthesia care team.”
‡Not studied.

Table 10. Placement of invasive monitoring techniques

Central venous Pulmonary artery Arterial catheter
ACT†% Non-ACT% P ACT% Non-ACT% P ACT% Non-ACT% P
(n=395) (n=49) value (n=395) (n=49) value (n=395) (n=49) value

CRNA* 40 55 .047 24 16 .27 85 57 <.0002
Anesthesiologist 52 0 ‡ 65 2 ‡ 9 2 ‡
only
Total practices 92 55 <.0002 89 18 <.0002 94 59 <.0002

*CRNA indicates Certified Registered Nurse Anesthetist.
†ACT indicates “anesthesia care team.”
‡Not studied.
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tice data, the participation of anesthesiologists in
ACT practices explains these findings.

The results for types of anesthesia cases per-
formed in both study groups are given in Table 11.
As mentioned previously, each of the 5 specialty
case types was performed by a significantly greater
proportion of ACT practices than non-ACT prac-
tices. However, unlike previous scope of practice
items, the CRNA performance data were similar
to the practice data. Significantly more ACT nurse
anesthetists provided anesthesia for cardiopul-
monary bypass, pediatric, intracranial, and trauma
cases than did non-ACT nurse anesthetists (all
P≤ .001). Only in obstetrical cases were the pro-
portions of CRNA performance similar. These
findings may relate more to where ACT practices
are located than the involvement of anesthesiolo-
gists. Anesthesia care team practices tend to be in
large urban and metropolitan areas (Table 7),
where tertiary care hospitals are located to accom-

modate cardiopulmonary bypass, pediatric, intra-
cranial, and trauma cases. These data also could
be related to the geographic distribution of surgi-
cal subspecialties. Whatever the reason, there
were statistically significant differences in the
types of cases performed by CRNAs in the 2 prac-
tice groups.

The percentage of CRNAs in both practice
types who engaged in nonoperative services such
as pain management, critical care consulting, and
nonsurgical resuscitation (Table 12) followed a dis-
tribution similar to airway, regional, and monitor-
ing data. These services were provided by a signifi-
cantly greater percentage of ACT practices than
non-ACT practices (all P<.0002). Approximately
half the non-ACT practices participated in these
services, but in a large percentage of ACT practices
only anesthesiologists performed them. Therefore,
a much greater proportion of non-ACT nurse anes-
thetists participated in pain management

Table 11. Types of cases performed

CRNA
†

Anesthesiologist only
‡

Total practices
ACT*% Non-ACT% ACT% Non-ACT% ACT% Non-ACT%

Case type (n=395) (n=49) P value (n=395) (n=49) (n=395) (n=49) P value

Cardiopul- 35 4 <.0002 22 2 56 6 <.0002
monary bypass
Obstetrics 73 63 .17 10 2 83 65 .003
Pediatrics 89 67 <.0002 2 0 91 67 <.0002
Intracranial 71 12 <.0002 2 0 73 12 <.0002
Trauma 83 61 <.001 2 0 81 61 .0004

*ACT indicates “anesthesia care team.”
†CRNA indicates Certified Registered Nurse Anesthetist.
‡P value not studied.

Table 12. Performance of anesthesia-related services

Pain management Critical care consultation Nonsurgical resuscitation
ACT*% Non-ACT% P ACT*% Non-ACT% P ACT*% Non-ACT% P

Practitioner (n=395) (n=49) value (n=395) (n=49) value (n=395) (n=49) value

CRNA
†

17 49 <.0002 13 35 <.0002 70 63 .27
Anesthesiologist 75 6 ‡ 66 8 ‡ 15 0 ‡
only
Total practices 92 55 <.0002 79 43 <.0002 85 63 <.0002

*ACT indicates “anesthesia care team.”
†CRNA indicates Certified Registered Nurse Anesthetist.
‡P value not studied.
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(P<.0002) and critical care consultation (P<.0002)
than ACT nurse anesthetists. In the case of non-
surgical resuscitation (code response), the percent-
ages of only anesthesiologists performing this serv-
ice were very low in both groups, and so there was
no significant difference in the proportions of
CRNAs who participated in this service (P=.27).

Workload
To measure workload in anesthesia, we gath-

ered data on the average number of cases done
per week and the average number of hours
worked per week. Table 13 shows that the average
number of cases per week performed by both
study groups was 19. Table 14 shows that non-ACT
nurse anesthetists worked 78.3 hours per week on
average while ACT nurse anesthetists worked 51.5
hours (P=.0002). We defined hours worked per
week as all work-related hours, including all call
time either in-house or at home, administrative
time, and pre- and postoperative time. This defini-
tion explains why the upper range in both groups
was 168 hours per week.

Income
We used 3 methods for assessing income dif-

ferences between practices. The 1996 income col-

umn in Table 15 shows gross income from anesthe-
sia services. This amount can be influenced by the
amount of hours, weeks, and months worked
throughout the year. To standardize income against
these variables, participants reported the number
of weeks worked for the year. Using this and the
workload data, we were able to derive a weighted
year average for the hours worked and number of
cases done. We were then able to calculate the
income per hour and income per case statistics by
using the reported gross income for the year.

This method revealed that non-ACT nurse
anesthetists earned approximately $40,000 more
per year on average than ACT nurse anesthetists
(P=.0002), but at the cost of an additional 27
hours per week on average of committed work
time (Table 13). Hence, there was no statistical dif-
ference in income per hour (P=.09). However,
when comparing income per case, non-ACT nurse
anesthetists earned significantly more (P=.0002)
since the time factor is not considered by this
ratio, and the 2 groups did the same number of
cases per week on average.

Employment arrangement
Finally, analysis of employment arrangement

in Table 16 shows that the vast majority of CRNAs

Table 13. Average cases per week

ACT* Non-ACT
(n=392) (n=48)

Mean 19.1 19.1
SD 8.2 14
Range 1.5-56 3-70

*ACT indicates “anesthesia care team.”

Table 14. Average hours per week

ACT* Non-ACT
(n=393) (n=48) P Value

Mean 51.5 78.3 <.0002
SD 21.7 43.7
Range 8.5-168 20-168

*ACT indicates “anesthesia care team.”

Table 15. Analysis of income

1996 income Income per hour Income per case
ACT* Non-ACT ACT* Non-ACT ACT* Non-ACT
(n=380) (n=47) (n=378) (n=46) (n=378) (n=46)

Mean $87,380 $127,514 $38 $47 $116 $223
P value <.0002 .09 <.0002
SD $29,781 $51,001 $10.8 $36 $89.9 $163
Minimum $12,000 $65,000 $13 $9 $23 $20
Maximum $325,000 $245,000 $88 $217 $980 $833

*ACT indicates “anesthesia care team.”
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who practiced in the ACT setting were employees.
The majority of ACT nurse anesthetists were
employed either by anesthesiologist groups or by
hospitals. The “employed/other” category
included university and federal government-
employed ACT CRNAs and a variety of written-in
responses. In contrast, non-ACT nurse anes-
thetists were divided nearly equally between the
self-employed and employed categories. The
largest group of non-ACT nurse anesthetists
worked as self-employed independent contractors,
followed by hospital employees. Almost a fifth of
the non-ACT nurse anesthetists were self-
employed partners in CRNA-only groups. Finally,
the “employed/other” category for non-ACT
CRNAs was comprised mostly of written-in
responses that indicated varying surgeon-related
employment.

Conclusions
Our analysis demonstrated significant differ-

ences between the 2 nurse anesthesia practice
types we examined. Our study found that CRNAs
who practiced in the ACT setting were less experi-
enced and younger, and that a greater proportion
of them held master’s degrees and practiced in
larger cities.

The scope of practice for ACT practices as a
whole tended to be broader, as evidenced by a sig-
nificantly larger proportion of these practices
using more airway, regional, and monitoring tech-
niques as well as performing more varied cases

and services. However, when CRNA responsibility
for the same tasks was examined separately, we
found that CRNAs in the ACT practice setting
were restricted due to the involvement of anesthe-
siologists. This was the case for placement of
epidural and central venous catheters and partici-
pation in pain management and critical care con-
sultation services. However, a significantly greater
percentage of ACT nurse anesthetists placed
laryngeal mask airways and arterial catheters and
provided anesthesia for cardiopulmonary bypass,
pediatric, intracranial, and trauma cases than did
non-ACT nurse anesthetists. This difference in
case types related more to the location of non-
ACT practices, which tended to be in smaller
cities. For all other items, such as placement of
fiberoptic bronchoscopes, spinal blocks, extremity
blocks, pulmonary artery catheters, providing
anesthesia for obstetric cases, and nonsurgical
resuscitation, there were no significant differences
between study groups in CRNA performance.
Therefore, nurse anesthesia practice is influenced
largely by the involvement and practice of anes-
thesiologists as well as the size of the community
in which the practice setting is located. Further-
more, several functions that are largely reserved
for anesthesiologists in the ACT setting are done
to a significant degree by CRNAs in the non-ACT
setting. These functions were pain management,
critical care consultation, and placement of cen-
tral venous and epidural catheters.

Lastly, non-ACT nurse anesthetists had an
average of 27 hours more per week of committed
work time, but both groups performed the same
average number of cases per week. We also found
that non-ACT nurse anesthetists were reimbursed
on average about $40,000 more per year than ACT
nurse anesthetists. This may be related to the find-
ing that almost half of non-ACT nurse anesthetists
were self-employed, and nearly all ACT nurse anes-
thetists were employees.
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