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I
n the mid-1980s when the demand for nurse
anesthesia providers began to peak, Zambricki
and Ouellette1 found that a shortage of Certified
Registered Nurse Anesthetists (CRNAs) resulted
because of a decrease in the number of nurse

anesthesia programs (NAPs). A decline from 210
nurse anesthesia programs in 1974 to 91 in 1990 and
a decrease in graduates from 1,200 to 669 was
observed.2,3

Investigation into potential causes of the decline
during the 1982-1987 period led DePaolis-Lutzo4 to
identify several domains of risk factors. These domains
included financial, philosophical, political, practice,
educational, recruitment, and psychological. The
prospective payment system and diagnosis-related
groups (DRGs) were not considered to be factors that
influenced closure or the operation of NAPs at that
time. However, healthcare delivery reform, Medicare
reimbursement changes, the constraints of managed
care, and the supply of CRNAs did have a role.4,5

During this period, financial concerns were consid-
ered risk factors, but not significant ones. Although
the prospective payment system was in effect, it was

Monetary cutbacks have occurred in the healthcare indus-

try with increasing incidence since the mid-1980s.

Attempts at self-preservation through cost-constraint

have been instituted by hospitals, Medicare and Medic-

aid, and private insurance companies.

Curtailment of expenditures, as well as reestablishing

profit, has taken many forms. These include managed

care, mergers, changing profit status, and aggressive

competition.

The purpose of this study was to evaluate whether

directors of nurse anesthesia programs (NAPs) perceived

these items as being detrimental to their NAPs. Data were

gathered by descriptive survey design by completing a

survey tool.

Findings identified directors perceived NAPs at moder-

ate to high risk for closure because of the financial con-

straints hospitals are experiencing as a result of health-
care reimbursement cutbacks. We found it interesting that
many directors were either unaware or considered the
hospitals’ financial burdens as not impacting their NAP.
However, directors who had taken courses or seminars
with a focus on issues affecting the financing and reim-
bursement of healthcare institutions perceived signifi-
cantly greater risk than those who did not.

Potential learning opportunities and strategies to
ameliorate risk were identified. Additional education may
provide the knowledge and insight to find alternatives to
risk, develop strategies, and promote more successful
and stable nurse anesthesia educational programs.
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not viewed as the cause of significant financial prob-
lems to the programs. Possibly, the slow onset of
adoption of new policies and procedures implement-
ing the DRG system in hospitals caused a considerable
delay in the perception of its overall financial impact.

The National Commission on Nurse Anesthesia
Education was convened to identify strategies to
reverse the decline. Following implementation of rec-
ommendations from the Commission, a transient sta-
bilization in the decline in the number of NAPs and
graduates in the early 1990s was observed.6

In 1995, Martin-Sheridan7 investigated the develop-
ment of new trends. Six NAPs reported they would close
or move to inactive admission status because of the
impact of managed care and changes in state and federal
reimbursement for healthcare. Altered revenue sources
for nurse anesthesia education programs and monetary
constraints dictated by managed care, which many pre-
dict will become more restrictive in the future, was forc-
ing programs to close. O’Hara and Martin-Sheridan8

identified a lack of financial support as a result of
changes in healthcare reimbursement at the federal level
as a risk factor affecting the decision to close NAPs.

Inflated healthcare costs have overburdened soci-
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ety and insurance companies. Managed care organiza-
tions are the latest systems developed to attempt to
reduce healthcare costs by placing a capitated pay-
ment on patient care. As a result, there has been a
decrease in revenue to hospitals that have not devel-
oped strategies to maximize the system. Since they are
closely affiliated with hospitals, NAPs are affected by
this loss of income. This is compounded by the fact
that NAPs generally are either budget neutral or non-
revenue generating, which places them at great risk
for closure.

It was our premise that establishing a database
about how directors of NAPs perceived the impact of
reimbursement changes in the healthcare system
could help the profession develop strategies to pre-
vent the decline in the number of programs seen a
decade earlier.

Materials and methods
This study identified which financial risk factors pro-
gram directors perceived influenced the viability of
their NAPs and their knowledge of reimbursement
changes in the healthcare system due to cost-contain-
ment methods.

The study population consisted of directors of
accredited NAPs currently in operation and directors
of NAPs that closed between 1987 and 2000. Program
directors were selected because of their knowledge
and expertise in nurse anesthesia education, their
administrative skills with NAPs, and familiarity with
risk factors that may affect the viability of their pro-
grams. Following institutional review board approval,
program directors were asked to complete a survey of
potential financial risk factors to NAPs.

The study was descriptive in nature and followed a
quantitative research design utilizing a self-adminis-
tered, Likert-type questionnaire. Items were ranked
according to whether they were high, moderate, low, or
no risk. In addition, to accurately assess risk, options
for not applicable and unknown were included. The
survey tool was a modification of an instrument tested
for reliability and validity by Martin-Sheridan.7 The
questionnaire was used in 3 previous studies of the
same population and produced similar results. Because
the instrument was modified to focus on financial risk
factors, it was sent to experts in the field for pilot test-
ing to ensure that reliability and validity were main-
tained. The financial risk factors being assessed were
identified in previous studies, as well as in the current
literature7-9 (also D. Martin-Sheridan. Special consult-
ant report to the Council on Accreditation: Four pro-
grams at risk. Unpublished results. 1999).

Two questionnaires were designed. One was sent to

82 directors of programs in operation and the other to
14 former directors of NAPs that had closed. Respon-
dents were asked to indicate the degree to which they
perceived their program was/is affected by 22 financial
risk factors that directly or indirectly influenced the
viability of NAPs. Demographic data were used to
determine differences between groups. Finally, a nar-
rative format allowed respondents to describe what
survival strategies could be used if their program was
facing financial constraints that could lead to closure.
Completing and returning the survey served as
informed consent to participate. Responses were kept
confidential, and all information was reported in the
aggregate. The surveys were coded to track returns.

For data analysis, programs were divided into
groups according to governance structure/conducting
unit, regional location (AANA regions 1 to 7),
whether the primary clinical site had undergone a
merger with another healthcare facility, and the profit
status of the primary clinical site. Respondents were
divided into groups according to length of time as
program director and whether the program director
had any knowledge regarding healthcare reimburse-
ment as it related to NAPs. Data were analyzed by
establishing frequency and percentage distributions
for each variable. Analysis of variance, independent t
tests, and post hoc analyses compared within-groups
estimates of variability to determine whether there
were any significant differences between groups.

Results
The final response rate was 62% (60/96). Sixty-seven
percent (55/82) of directors from NAPs currently in
operation responded. Thirty-six percent (5/14) of
directors of closed NAPs responded. Due to the small
sample of directors of closed programs, none of the
statistical data were used, and no statistical compar-
isons were made between open and closed NAPs.

No significant differences were noted in compar-
isons of the conducting unit, the AANA regional loca-
tion, whether the primary site had undergone a merger
with another healthcare facility, and the profit status of
the primary clinical site with the 22 financial risk fac-
tors. Demographics are summarized in Table 1.

Sixty-four percent (35/55) indicated they had
attended courses or seminars concerning current
issues affecting the financing and reimbursement of
healthcare institutions and their impact on nurse
anesthesia educational programs. The majority of this
education was provided through the AANA, followed
by the Assembly of School Faculty and the NAPs’ hos-
pital administrations.

The 22 items on the questionnaire were ranked by
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mean score. For the purposes of this study, an overall
mean score of 2.5 or greater was considered moderate
to high risk. Responses from directors of open NAPs
(n = 55) revealed that 5 risk factors were identified as
being moderate to high risk to the viability of nurse
anesthesia programs (Table 2).

Despite the fact that several of the factors have

been identified as high risk in previous studies, merg-
ers between institutions, constraints of managed care,
shrinking financial resources, Medicare and Medicaid
reimbursement changes, capitated payments, and
DRGs were regarded as not applicable, or no risk, by
the present study population4,5,7-9 (also D. Martin-
Sheridan. Special consultant report to the Council on
Accreditation: Four programs at risk. Unpublished
results. 1999) (Table 3).

In addition, those who had taken supplementary
educational seminars identified financial constraints
secondary to healthcare reimbursement issues to be a
significantly greater risk to NAPs than those who had
not (F = 6.802; t = 2.608 ; P < .013).

Discussion
Thirty-two nurse anesthesia programs closed during
the 1987-1999 period. Moreover, based on data from
the Council on Accreditation (COA), a total of 128
NAPs have been lost since 1974.2 Contributing factors
have changed over time in response to existing condi-
tions in the environment. Presently, financial issues
related to cost-containment strategies on the part of
healthcare facilities have become the preeminent
detrimental risk to the viability of NAPs.

Of the 5 highest ranked risk factors in this study, all
were related to financial constraints, healthcare reim-
bursement issues, and monetary issues presently
faced by healthcare facilities (see Table 2). It should
be noted, however, that some respondents perceived
the items were not applicable, did not place their NAP
at risk, or they did not know whether the items placed
their NAP at risk. This seems to indicate a need for
increased education concerning topics that are not
common knowledge, for example, how financial
issues in the current healthcare climate affect hospi-
tals and NAPs.

Specifically, cost-containment related to managed
care delivery, mergers and competition for patients
occurring between hospitals and healthcare facilities,
and the profit status of the hospital were not viewed
by some program directors as significant risk factors
to their NAPs. In fact, many believed they were not
risk factors (see Table 3).

Health maintenance organizations were instituted
to control the escalating costs of healthcare, and hos-
pitals are experiencing the brunt of this control
because of capitation and reduced financial reim-
bursement. This undoubtedly has had a large impact
on hospital finances. Decreased hospital revenue has
promoted strategic adaptations geared for survival.
One noticeable attempt by hospitals to overcome the
increasing financial distress has been to change status

Variable Frequency (%)

Total years experience of program director
1-5 18 (33)

6-10 12 (22)

11-15 6 (11)

16-20 9 (16)

21-25 5 (9)

26+ 5 (9)

Highest level of education
Master’s degree 36 (65)

Doctorate 19 (35)

Entity with primary control over program
College/university 20 (36)

Hospital 13 (24)

Hospital and college/university 8 (15)

Anesthesiologist group 4 (7)

Government 3 (5)

Other 3 (5)

Hospital and anesthesiologist group 2 (4)

College/university and anesthesiologist 1 (2)
group

Foundation 1 (2)

Profit status of primary clinical site
Not-for-profit 42 (76)

For-profit 10 (18)

Not-for-profit but managed by a for-profit
Corporation 1 (2)

Unknown 1 (2)

Primary clinical site changing to for-profit 
status secondary to a merger

No 48 (87)

Yes 6 (11)

Unknown 1 (2)

Table 1. Demographics for 55 respondents*

*Percentages do not total 100 because of rounding.
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from not-for-profit to for-profit. This was a frequent
occurrence during the 1980s and 1990s.9

Since NAPs are affiliated closely with hospitals
either as conducting units or as clinical sites, they
may be at risk if they are perceived to be inhibiting the
generation of revenue or slowing patient care in the
operating room during educational endeavors. For
example, directors of NAPs that were closed reported
their institutions were no longer willing to support
educational endeavors that were nonrevenue generat-
ing. As a consequence, the programs closed not so
much because they were unable to meet graduate
degree requirements established by the COA, as was
the general belief in the community of educators, but
because the institution no longer pursued education
as part of its mission. Several of these institutions had
undergone mergers and change to for-profit status.

In addition, 4 NAPs currently at risk for closure
identified mergers and competition between hospitals

as having a large impact on their viability. Hospitals
are attempting to compensate for a loss of revenue
caused by changes in healthcare reimbursement at
state and federal levels and for capitation by private
insurance companies by becoming more competitive,
by changing to for-profit status, and by merging with
other healthcare facilities (also D. Martin-Sheridan.
Special consultant report to the Council on Accredita-
tion: Four programs at risk. Unpublished results.
1999). In fact, directors of NAPs that have closed
attest that in hindsight the warning signs of risk were
present for a significant period of time, but went
largely unrecognized.

In general, program directors agreed that financial
issues are affecting hospitals by the following indicators:

• 67% (37/55) perceived clinical sites were facing
financial constraints because of healthcare reimburse-
ment issues.

• 89% (49/55) reported anesthesia departments at

Valid %
moderate-high

Rank Risk factor Mean score SD risk  

1 Hospital facing financial constraints secondary to healthcare 3.04 .96 73.5
reimbursement issues  

2 Lack of financial support from the hospital 2.78 1.09 61.3  

3 Lack of financial support as a result of changes in healthcare 2.57 1.02 30.9
reimbursement at the state level

4 Hospital’s reluctance to support nonrevenue generating  2.53 1.02 38.2
projects, such as education, with patient care dollars

5 Hospital’s proactive approach to departments being cost-effective 2.51 .88 43.6

Table 2. The 5 highest ranked risk factors perceived by 55 program directors

Category Not a risk Not applicable Unknown Total

Managed care (cost-containment) 7 (13) 5 (9) 4 (7) 16 (29)

Hospital’s profit status 15 (27) 12 (22) 3 (5) 30 (55)

Competition between hospitals and healthcare institutions 11 (20) 7 (13) 1 (2) 19 (35)

Mergers between hospitals and healthcare institutions 13 (24) 6 (11) 0 (0) 19 (35)

Enactment of the PPS (DRGs) 10 (18) 5 (9) 13 (24) 28 (51)

Lack of program directors’ experience/background with 20 (36) 5 (9) 0 (0) 25 (45)
financial aspects of HCR and its impact on viability of NAPs 

Table 3. Percentages of 55 program directors choosing categories as not a risk factor, not applicable, and
unknown*†

* Data are given as frequency (percentage).
†

PPS indicates prospective payment system; DRGs, diagnosis-related groups; HCR, healthcare reimbursement; NAPs, nurse anesthesia programs.
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primary clinical sites were under pressure to contain
costs.

• 71% (39/55) perceived NAPs are being asked to
be cost-effective.

However, 69% believed these constraints would
not affect the viability of their NAPs. Directors discern
constraints to hospitals related to healthcare reim-
bursement, but often do not see the strong financial
relationships that exist between healthcare institu-
tions and NAPs.

Interestingly, the directors with a broader educa-
tional background concerning financial issues per-
ceived the financial constraints had the potential to
pose a significantly greater threat to the viability of
NAPs. This may indicate a need to ensure that all
directors receive the tools necessary to understand the
present healthcare environment. This might include
seminars and workshops to assist them to identify and
develop survival strategies to protect programs.

Several important events since the 1960s have had
a significant impact on NAPs. Figure 1 depicts some
of these events relative to the number of NAPs and the
number of graduates.2,3

It seems as though the decline in the number of
NAPs has remained fairly constant since 1986. How-
ever, an interesting trend has occurred. Although the
number of NAPs is at an all-time low, the number of
graduates has increased. The large number of gradu-
ates should not lead to a false sense of security, but to
the logical conclusion that a continued loss in NAPs
ultimately will lead to a decrease in the number of
graduating CRNAs. In addition, if the current demand
for anesthesia providers continues in the face of a
decline in NAPs, alternative providers, such as anes-
thesia assistants may be sought, creating yet another
risk factor.

Figure 2 shows the complex interaction of financial
risk factors, hospitals, and NAPs. Inflated healthcare
costs have resulted in monetary cutbacks. In addition,
federal and state revenue reductions have forced
insurance companies and healthcare institutions to
become competitive with their counterparts and
merge within their discipline. Contracts with clients
are obtained by achieving the lowest possible bid, put-
ting hospitals at a disadvantage. Hospitals are adapt-
ing to decreased revenues by becoming more cost-
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Figure 1. Number of nurse anesthesia programs (NAPs) and graduates between 1950 and 2000

*ACTs indicates anesthesia care team; COA, Council on Accreditation of Nurse Anesthesia Educational Programs; DRGs, diagnosis-related groups; HCFA, Health Care
Financing Administration (now the Center for Medicare & Medicaid Services).
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effective and are looking for areas within their own
institutions in which to do so. Since NAPs are so
closely aligned with hospitals, this places them at risk
if they are perceived to be nonrevenue generating or if
they do not demonstrate their worth.

Despite the fact many of the findings of this study
were not statistically significant, they have important
implications for the nurse anesthesia education sys-
tem. Developing adaptive strategies for the continued
existence of NAPs is paramount. Narrative responses
by program directors proposed several well-conceived
survival strategies and strategic interventions. The
proposals are not an attempt at resolution, but a
means of adaptation to the present fiscal crisis in
healthcare, thereby providing a means of continued
education to the cadre of future anesthesia providers
and promoting job security for CRNAs. The strategies
contained in Table 4 include a means of monitoring
risk factors, demonstrating cost-effectiveness, educa-
tion, research, and political issues.

One recommendation noted by a respondent was
the creation of an ongoing risk task force charged with
identifying and monitoring potential risk factors to
NAPs and the practice of nurse anesthesia, facilitating
research into the designated area, making recommen-
dations for the implementation of appropriate tactics,
and instituting education. Potential risks the task
force could scrutinize include the difficulties graduate
students in nurse anesthesia may have meeting the

increased regional anesthesia requirements set by the
COA. Identifying strategies to meet COA require-
ments would avoid program closure.

A second potential risk requiring monitoring is the
Medicare outpatient prospective payment system that
began in the summer of 2000. The new ambulatory
payment classification system developed by the
Health Care Financing Administration (now the Cen-
ter for Medicare & Medicaid Services) has “pack-
aged,” or unbundled, anesthesia services into the cost
of the surgery, operating room, and recovery room. At
present, no adjustments for teaching hospitals are
planned.10 The institution of outpatient DRGs will
have a profound effect on hospital finances, which
undoubtedly will be felt by NAPs. Several years may
pass before the full brunt of outpatient DRGs is felt.
This area should be completely explored to identify
and rectify errors, such as the recurrence of compen-
sation issues that occurred for CRNA services when
the DRG system was instituted.

The formulation of strategies and interventions
should be developed before programs are placed in
jeopardy and at risk for closure. Early recognition,
education, and preventative strategies and interven-
tions by the profession will facilitate stability and
growth of the educational system.

Demonstration of a NAP’s worth and that CRNAs
are cost-effective anesthesia providers is certainly a
preventative strategy considering healthcare agencies

Insurance companies
• Mergers
• Competition
• Push toward managed care

Managed care (HMOs)
• Mergers
• Competition

Other hospitals/healthcare facilities
• Mergers
• Competition

Hospital

Federal
• Medicare cutbacks
• Decreased GME funding
• Decreased Medicare  
   pass-through
• Push to managed care

For-profit Not for-profit

Nurse Anesthesia Program

College/university
• Decreased funding

State
• Medicaid cutbacks
• Push to managed care

•

•

•

Figure 2. Financial risk factors*

*HMO indicates health maintenance organization; GME, graduate medical education.
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and hospitals are cutting costs and expenditures in an
attempt to keep making a profit. Since NAPs are being
scrutinized more closely as nonprofitable ventures,
demonstrating worth is an important issue. One effec-
tive way to do this is to develop a generic cost-benefit
analysis model. The model could be customized so
that it is applicable to all AANA regions and all types
of conducting units. A miniversion of the cost-benefit
analysis also should be developed and provided to
directors so that they may carry this with them to all
meetings and functions in preparation for any possi-
ble discussion of NAP finances. Several directors who
participated in this study commented they were
caught by surprise when they were asked by adminis-
trations to defend the finances of their programs or to
show how they were profitable for the institution.

This study identified an opportunity to engage in

educating program directors regarding the affects of
healthcare reimbursement issues on the viability of
NAPs. More important, we believe that ongoing edu-
cation regarding key issues promotes the beginning of
adaptive protective behaviors.

Not only is educating program directors, CRNAs,
and nurse anesthesia graduate students important,
but also educating the general public, as well as hos-
pital administrators, is vital. Education promotes
awareness and increased knowledge and ultimately
leads to the formulation and implementation of adap-
tive strategic survival strategies.

Research provides the evidence on which to
develop strategies. Program directors’ suggestions for
further research included the demonstration that
graduate students in nurse anesthesia do not slow
operating room time, creating a loss of revenue to the
hospital, but provide a benefit to the hospital and gen-
erally enhance the anesthesia services provided.
Another area would be to demonstrate that CRNAs
are cost-effective anesthesia providers.

A unified organization and active political involve-
ment at state and federal levels are required to deal with
issues such as Medicare reimbursement. A large differ-
ence in pass-through reimbursement to educational
hospitals also occurs between anesthesiology residents

Education

Research

• Provide seminars to program directors/CRNAs  
   regarding current issues.
• Educate student nurse anesthetists.
• Teach problem solving and adaptive behaviors.

Political/legislative

• CRNAs are cost-effective anesthesia providers.
• Student nurse anesthetists do not slow down  
   operating room time.
• CRNAs provide safe anesthesia in the outpatient  
   setting as well as in the hospital.

• Student nurse anesthetists should receive  
   comparable Medicare and Medicaid reimburse- 
   ment to anesthesia residents.
• Increased graduate medical education financing
• Equal treatment in regional anesthesia application
• No restrictions on CRNAs performance of regional  
   anesthesia
• Student nurse anesthetists should receive com- 
   parable regional anesthesia experience to anesthesia 
   residents.

Demonstrate a program's worth

Ongoing risk task force

• Cost-benefit analysis
• Mini-version of cost-benefit analysis
• Provide examples of cost-effectiveness to  
   program directors/CRNAs

• Identify and monitor potential threats
• Facilitate research
• Suggest preventative strategies
• Institute education

Table 4. Strategic interventions*

CRNAs indicate Certified Registered Nurse Anesthetists.

• Form and/or join departmental committees to
brainstorm for ways of being cost-effective and
reducing spending in your department.

• Join departmental/hospital/university committees to
be seen as an involved program director/CRNA by
the administration.

• Demonstrate and justify to the hospital that
CRNAs/nurse anesthesia students provide a service
that is cost-effective, thereby saving money, as well
as consistently documenting financial benefits.

• Market your achievements, such as getting involved
in health fairs and being available when a need
arises, and make sure the administration is aware of
adjunct services offered, such as intravenous starts
and students providing in-services on other units.
Approach the hospital/university/anesthesiolo-
gists/surgeons about the importance of the
programs, as many are unaware.

• Maintain a good relationship with hospital
administrators, university, and anesthesiologists.

• Show services provided by students quantified in
money.

• Look for ways that students extend CRNA staff.

Table 5. Day-to-day survival strategies*

* CRNA indicates Certified Registered Nurse Anesthetist.
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and nurse anesthesia students. This disincentive
unfairly promotes resident education. Unfortunately, it
is more profitable to the hospital in a financially cen-
tered atmosphere to choose one over the other.

Although the previous recommendations are geared
for the leaders of the profession, the use of day-to-day
survival strategies is equally as important to all of us.
Several easily integrated interventions to our daily rou-
tine were suggested by program directors (Table 5).

Since hospitals are responsible for 38.3% of all per-
sonal healthcare spending, the largest portion of per-
sonal healthcare spending (the combination of all pri-
vate and public spending for medical products and
services),11 they are at the forefront of attack for cost-
containment. Since NAPs are aligned closely with hos-
pitals, they also are at risk for financial repercussions.
Nurse anesthesia educational programs have encoun-
tered and ultimately endured numerous dilemmas. The
present healthcare financial crisis is but the newest risk
factor. Preventative strategies and interventions will
promote a more stable environment for the continued
growth of nurse anesthesia educational programs, as
well as for education of the future of our profession.
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