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C
ertified Registered Nurse Anesthetists
(CRNAs) are the predominant providers of
anesthesia services in rural areas of the
United States.1-3 Of the anesthesia care pro-
vided in rural hospitals, 70% is provided by

CRNAs, and 37% of nurse anesthetists practice in
towns with fewer than 50,000 residents.3 Despite the
widespread utilization of CRNAs in rural communi-
ties, little information is available about the types of
anesthetic and ancillary services that rural CRNAs
provide.

Most insight into rural anesthesia practice has been
derived from the surgical literature. In 1994,
Callaghan4 reported the outcomes of 13,793 general
surgical, orthopedic, urological, gynecological, and
obstetrical operations performed in a 50-bed facility
during a 25-year period. One nurse anesthetist pro-
vided anesthesia services during this entire timeframe.
Overall surgical morbidity and mortality rates were
“comparable with those published from larger medical
centers.”4(p465) Invasive hemodynamic monitoring and
postoperative ventilator support were not available in
the facility.

The experiences of 7 surgeons in 9 rural midwest-
ern communities were reported by Landercasper and
colleagues.5 Each of the communities had populations
of fewer than 9,000 residents, and the hospitals
ranged in size from 22 to 53 beds. During a 15-month
period, CRNAs were the sole anesthesia providers for
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2,420 surgical procedures. Unfortunately, the authors
did not report morbidity and mortality rates.

The scope of general surgical practice in 48 Geor-
gia towns with populations of fewer than 25,000 was
examined by Herring.6 The hospitals in this study,
reported in 1986, ranged in size from 35 to 462 beds.
Nurse anesthetists practiced in all but 2 of these com-
munities and were the sole providers of anesthesia in
10 of 19 towns with fewer than 7,500 residents. In
this study, anesthesiologists were more likely to be
available as the size of the community increased. 

These descriptive studies of surgical practices con-
firm the presence of nurse anesthetists in rural com-
munities; however, they do not indicate the scope of
services provided by rural CRNAs. More detailed
information about rural anesthesia practice is required
to serve as benchmarks for individuals currently prac-
ticing in rural communities, CRNAs considering relo-
cation to practice in a rural setting, and educators
developing didactic and clinical experiences for grad-
uates who intend to practice in rural settings.

Rural communities commonly have difficulty
recruiting and retaining healthcare providers.7,8 The
expected retirement of approximately 25% of nurse
anesthetists during the next 10 to 15 years9 com-
pounds the current shortage of anesthesia providers
and has a significant impact on the ability of small
hospitals to provide surgical and obstetrical serv-
ices.10 Although not often viewed from an economic
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perspective, CRNAs serve as part of the foundation for
the long-term viability of rural communities. Access
to quality healthcare is essential to the economic
health of a community,11-13 surgical services are essen-
tial for the economic health of a hospital,14 and anes-
thesia services are a requirement for the provision of
surgical care. Therefore, a more detailed description of
the roles and services of CRNAs in the rural commu-
nity is essential.

Purpose
This study was designed to pilot test the Nurse Anes-
thesia Rural Practice Inventory (NARPI). The instru-
ment was designed to provide initial descriptive data
about characteristics of rural anesthesia and surgical
practices, and determine whether rural CRNAs could
provide the data requested. Findings from this study
will aid in identifying and revising problematic areas
of the NARPI before conducting a large-scale study of
rural CRNAs. The NARPI is discussed further in the
Methods section.

Methods
The NARPI is a 53-item self-administered question-
naire consisting of 39 items about anesthesia practice
and the 14-item Alexander Organizational Structure
Instrument. One of us (E.M.S.) adapted and expanded
the anesthesia items from a questionnaire developed
by the AANA Foundation for a study of closed mal-
practice insurance claims (L. Jordan, personal written
communication, March 2000). Content validity of the
anesthesia-related items was determined by a review of
the literature and an expert panel. The panel consisted
of 2 groups of rural CRNAs who reviewed the instru-
ment at professional association meetings. The 14-
item organizational structure instrument was adapted
by Alexander15 from the work of Leifer and Huber.16 It
has been used in a variety of settings to examine char-
acteristics of relationships among nursing person-
nel17,18 but has not been used with nurse anesthetists.
The results of the Alexander Organizational Structure
Instrument items are not described in this report.

A convenience sample of 150 CRNAs living in rural
areas was identified from the membership roster of
the American Association of Nurse Anesthetists
(AANA). Inclusion criteria were as follows: certifica-
tion as a nurse anesthetist by the Council on Certifi-
cation of Nurse Anesthetists, active membership sta-
tus in the AANA, and actively engaged in anesthesia
practice. Rural areas were defined as communities
meeting the criteria for codes 4 through 9 of the
Rural-Urban Continuum Scale.15 Zip codes were used
to match place of residence with the Rural-Urban

Continuum Scale. The sample was stratified to select
3 CRNAs from each state. However, only 146 CRNAs
could be identified as living in rural areas when zip
codes were verified with a rural-urban zip code loca-
tor. Following approval by the human assurance and
nursing ethics committees, a cover letter explaining
the purpose of the study, a self-administered question-
naire, and a return envelope were mailed to the sam-
ple. A reminder postcard was sent 1 month after the
initial mailing. SAS software (version 8.02, SAS Insti-
tute, Cary, NC) was used to analyze the data using
descriptive statistics. Results were considered signifi-
cant if the P value was less than .05.

Results
Of 146 surveys, 33  (22.6 %) were returned. The sur-
veys returned by 5 subjects were unusable. Of these, 4
subjects were unable to supply the requested informa-
tion due to working as a relief anesthetist in multiple
facilities. The fifth subject indicated that the informa-
tion was too confidential to be provided. Therefore, 28
surveys were used in the data analysis. Data were col-
lapsed for several of the analyses due to the small sam-
ple. Some categories had missing data, because all
respondents did not answer all survey questions.

Rural communities were classified as small towns
(<10,000 people) or large towns (10,000-50,000 peo-
ple). Facilities were categorized as small hospitals
(<100 beds) or large hospitals (100 beds or more).
Small hospitals were more likely to be located in com-
munities of fewer than 10,000 people (P = .006).
Towns with more than 10,000 people were equally
likely to have small or large hospitals.

Demographic data on individual respondents were
not solicited because the hospital was the level of
analysis. The demographics of the communities and
hospitals where the respondents worked are presented
in Table 1. The majority of respondents (23/28 [82%])
worked in facilities located in communities with a
population smaller than 50,000, and 11 (41%) of 27

Bed size of facility
Community size < 100 > 100 Total

< 10,000 11 (41) 0   (0) 11   (41)

10,000-49,999 6 (22) 6 (22) 12   (44)

> 50,000† 2   (7) 2   (7) 4   (15)

Total 19 (70) 8 (30) 27 (100)

Table 1. Distribution of facilities by community size*

* Data are given as number (percentage). All percentages are based on n = 27.
† Eliminated from final analyses
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respondents worked in communities of fewer than
10,000. The most frequently reported institution size
was smaller than 100 beds (19/27 [70%]). Only 8 sub-
jects (30%) indicated working in facilities of 100 beds
or larger. Two (7%) of 27 respondents worked in
office or ambulatory surgery settings and were
included as working in facilities of less than 100 beds.
Four respondents (15%) worked in urban locations 
(> 50,000 people) and were excluded from further
analyses. Subsequent analyses were performed for the
responses from 24 subjects.

Characteristics of rural surgical services
The number of surgeons in the facility and the vol-
ume of surgical cases varied with the size of the com-
munity and the hospital (Table 2). The total number
of surgeons was significantly greater in large rural
communities (P = .044) and large facilities (P =
.0001). In addition, the number of surgical specialties
in a facility was related to the size of the hospital but
not to the size of the rural community. Hospitals with
more than 100 beds were more likely to have a vari-
ety of surgical specialties than were smaller hospitals
(P = .003). The surgical specialties most frequently
identified in rural communities (in rank order) were
general surgery, gynecology, ophthalmology, orthope-
dics, otolaryngology, and urology.

The volume of surgical procedures was signifi-

cantly greater in larger facilities (P = .0001) and com-
munities (P = .028). The average number of proce-
dures performed annually in large facilities was 4,761
compared with 767 in small facilities. Hospitals in
small towns were significantly less likely to perform
1,000 cases per year (P = .016). General surgery, gyne-
cology, otolaryngology, urology, and orthopedic proce-
dures were the most common types of surgeries per-
formed in rural hospitals when ranked by frequency
of occurrence. Cardiac, thoracic, and vascular surgical
procedures were performed only in larger hospitals
(>200 beds) or communities.

Characteristics of rural anesthesia
departments
Because healthcare providers are in short supply in
rural areas and general practitioners sometimes pro-
vide anesthesia services, respondents were asked to
describe the individuals providing anesthesia services
in their facilities and their employment patterns (Table
3). Nurse anesthetists and anesthesiologists were the
most frequently reported individuals giving anesthesia
in rural facilities. Only 3 (12%) of 24 respondents indi-
cated that “other” anesthesia providers (nonanesthesi-
ologist physicians, anesthesia assistants, nurse anes-
thesia students, or residents) worked in their facilities,
and there was no difference in their presence based on
community or facility size.

Community size No. of beds Specialties (n = 19) Surgeons (n = 22) Procedures (n =18)

< 10,000 < 100 6.9 12.30 710.27

10,000-50,000 < 100 5.4 11.33 921.25

> 100 10.5* 36.67† 4,760.70‡

Table 2. Mean number of surgical specialties, surgeons, and procedures for rural hospitals and communities

* P < .05
† P < .01
‡ P < .001

Nurse anesthetists
Community size No. of beds Independent Medically directed Anesthesiologists Other†

< 10,000 < 100 11‡ 0 1 2

10,000-50,000 < 100 6 5 6‡ 0

> 100 0 3 3 1

Total 17 8 10 3

Table 3. Distribution of anesthesia providers by community and facility size*

* N = 23. The number of responses is greater than N because more than 1 response could apply.
† Includes nurse anesthesia students, anesthesia assistants, dentists, nonanesthesiologist physicians, interns, and residents. Anesthesia residents were not
present at any facility.
‡ P < .01.
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The practice patterns of rural nurse anesthetists
varied with facility and community size. Nurse anes-
thetists were categorized as medically directed or non-
medically directed (independent). Of 23 respondents,
8 were medically directed and 17 practiced independ-
ently (2 respondents indicated working in both capac-
ities depending on the hours of service). Independent
nurse anesthetists were more likely to work in small
rural towns (P = .001) and in small hospitals (P =
.004) than medically directed CRNAs. None of the
medically directed CRNAs worked in small rural com-
munities. Anesthesiologists were more likely to work
in large rural towns (P = .001) and were less likely to
work in small hospitals (P = .001).

Respondents were asked to describe the employ-
ment arrangements of anesthesia providers in their
facility (Table 4). Employment arrangements were
defined as employed by a facility (hospital or office; n =
11), a group practice (n = 11), a locum tenens agency
(n = 0), a health maintenance organization (n = 0), or
working as an independent contractor (n = 6). Group
employment was subdivided into a CRNA-only group
(n = 4) or a combined CRNA and anesthesiologist
group (n = 7). Six institutions employed independent
contractors. Some respondents indicated that providers
worked in more than one employment setting.

Employment patterns of rural anesthesia providers
varied with community and facility size. Anesthesia
providers who were not independent contractors were
as likely to be employed by a hospital as by a group.
CRNAs as a whole were equally likely to be employed
by a hospital or a group; however, more independent
CRNAs than medically directed CRNAs were employed
by a hospital. Employment of anesthesia providers by a
physician group was more likely to occur in large towns
(P = .002) and large hospitals (P = .001). While not sta-
tistically significant, independent contractors more fre-
quently worked in small facilities.

Availability of anesthetic drugs and
equipment
The availability of commonly used and currently
available anesthetic drugs and monitoring devices was
assessed (Table 5). Anesthetic drugs were categorized
as analgesics, gaseous agents, local anesthetics, neuro-
muscular blocking drugs, sedative-hypnotic drugs, or
adjunctive drugs. The total number of drugs and spe-
cific agents available varied with the size of an insti-
tution. Large facilities had a greater mean number of
anesthetic drugs available than did small facilities (P =
.012). When examined by category, large facilities
stocked more local anesthetic agents and neuromus-

Anesthesiologist- Independent
Community size No. of beds Facility CRNA-only group CRNA group contractors

< 10,0000 < 100 7 1 0 2

10,000-50,000 < 100 2 1 2 3

> 100 2 2 5 1

Total 11 4 7 6

Table 4. Employment arrangements of anesthesia providers*

* N = 23. The number of responses is greater than N because responses applied to all anesthesia providers in a facility.

< 100 Beds > 100 Beds
Mean (SD) Range Mean (SD) Range

Adjunctive agents 5.5 (1.3) 1-6 5.8 (0.4) 5-6

Analgesics 6.2 (1.6) 3-9 7.0 (1.4) 5-9

Gaseous agents 5.6 (1.7) 1-8 6.7 (1.2) 5-8

Local anesthetics 3.8 (1.5) 1-7 6.2 (1.3)* 4-8

Neuromuscular blockers 4.8 (1.6) 3-8 7.3 (1.4)* 6-9

Sedatives, hypnotics, tranquilizers 6.3 (1.5) 2-9 7.5 (1.2) 6-9

Total 32.3 (6.9) 14-42 40.5 (3.8)† 36-46

Table 5. Number of anesthetic drugs available in 22 rural hospitals

* P < .05
† P < .01
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cular blocking drugs than did small hospitals (P =
.003). Cisatracurium, rapacuronium, D-tubocurarine,
mepivacaine, and procaine were available less fre-
quently in small facilities. The differences were signif-
icant only for mepivacaine and procaine (P = .001).

The availability of anesthetic monitoring devices
and the frequency of use was assessed (Tables 6 and
7). Subjects were asked whether a device was avail-
able, and if it was, subjects were asked whether the
monitor was used “Always,” “Sometimes,” or “Never.”
Consistent with standards of practice, an electrocar-
diogram, noninvasive blood pressure cuff, oxygen
analyzer, and pulse oximeter were available and used
by all respondents on all cases. Overall, more moni-
toring devices were available to anesthetists in larger
communities (P = .005) and larger facilities (P = .033).
Devices that were more likely to be available in large
rural communities were agent analyzers (P = .0195)
and Doppler devices (P = .0400).

There was no difference in the availability of inva-
sive monitoring devices based on facility size. Of the
rural institutions, 19/21 (90%) had the ability to mon-
itor central venous pressure, and 17/20 (85%) could
monitor intra-arterial blood pressure, but only 13/19
(68%) had the ability to monitor pulmonary artery
pressures. Highly sophisticated monitors were used
rarely in small rural facilities. Pulmonary artery
catheters (P = .019), Doppler devices (P = .036),
evoked potential monitors (P = .009), and intracranial
pressure monitors (P = .009) were notably less likely
to be used in small facilities.

Anesthesia services available in rural
hospitals
The availability of common anesthesia services was
assessed. All subjects except those working in ambu-
latory or office settings reported that their institutions
offered 24-hour operating room and obstetrical serv-
ices. All respondents took operating room call and 18
(86%) of 22 also took obstetrical call. Anesthesiolo-
gists were significantly less likely to take operating
room call in small rural communities (P = .006) and
small hospitals (P = .001). The majority (17/19
[89%]) of rural CRNAs took call from home rather
than “in-house” call. The average response time for
both surgery and obstetrics was 20 minutes for in-
house call or call taken from home.

Anesthetic techniques used in the provision of
obstetrical services were examined. The techniques
included spinal, epidural for labor and cesarean sec-
tion, combined spinal and epidural anesthesia, gen-
eral anesthesia, and the administration of intrathecal
opioids. All techniques except combined spinal and

epidural anesthesia were used in the majority of com-
munities and facilities. Epidural analgesia was offered
for labor in 17 (77%) of 22 facilities, while combined
spinal and epidural anesthesia was provided by 9/22
(41%). No significant differences were found in the
types of services offered in large and small communi-
ties or facilities.

The availability of a pain management service
(Table 8) was not related significantly to the size of a
community or facility or to supervision of a nurse
anesthetist by an anesthesiologist. Pain management
techniques did not differ among settings except that
facet blocks were performed significantly less often by
independent nurse anesthetists (P = .019) and CRNAs
practicing in small hospitals (P = .008).

Rural CRNAs provided ancillary services outside
the operating room in addition to traditional anesthe-
sia duties (Table 9). Intubation (19/21 [90%]) and
peripheral intravenous insertion (18/21 [86%]) were
the most frequently provided services, followed
closely by lumbar puncture (15/21 [71%]). Approxi-
mately half of the respondents were involved in edu-
cation (11/21 [52%]) or administration (10/21 [48%])
in their facilities. Arterial lines were inserted by 10
(48%) of 21 outside the operating room, but only 7
(33%) of 21 inserted central lines in nonanesthetizing
locations. With the exception of arterial line insertion,
provision of services outside the operating room was
not related to the size of the hospital, community, or
the presence of an anesthesiologist. CRNAs in small
rural communities were significantly less likely to
insert arterial lines outside of the operating room (P =
.050). Independent and medically directed CRNAs
did not differ in the types of procedures or services
performed outside of the operating room.

Discussion
The results of the present study support the existing
literature and statements by the AANA that nurse
anesthetists are the predominant providers of anesthe-
sia services in rural hospitals.1,2,19 Non–medically
directed (independent) nurse anesthetists were the
most frequent anesthesia providers in small rural com-
munities and hospitals. Anesthesiologists and other
anesthesia providers such as students, residents, and
anesthesia assistants seldom were found to practice in
rural communities. The finding that anesthesiologists
are more likely to work in large rural communities and
large hospitals is consistent with previous work and
the distribution of other specialty physicians.2

The array of surgical services reported in this study
was consistent with the national picture of rural hos-
pitals and providers.4-6,14,20 The number of surgical
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Always or sometimes Never
Monitoring device < 100 beds > 100 beds < 100 beds > 100 beds

Standard monitors† 16 5

Respiratory gases‡ 15 5

Airway pressure 15 5

Precordial 15 5

Temperature 15 5 1

Esophageal 13 5 2

External fetal heart 13 5 1

Internal fetal heart 13 4 1 1

Invasive blood pressure 10 5 4

Central venous pressure 10 4 5 1

Agent analyzer 10 5 5

Pulmonary artery catheter 5 5 8§

Cardiac output 4 4 9 1

Doppler 5 5 8§

Transesophageal echocardiography 1 12 5

Intracranial pressure 2 4 11|| 1

Evoked potentials 2 4 11|| 1

Table 6. Availability and use of monitoring devices in 22 rural facilities by bed size*

* The number of responses is less than N due to missing data.
† Electrocardiogram, noninvasive blood pressure, oxygen analyzer, and pulse oximeter
‡ Respiratory gas monitors, including oxygen analyzer and capnography
§ P < .02
|| P < .002

Always or sometimes Never
Monitoring device < 10,000 10,000-50,000 < 10,000 10,000-50,000

Standard monitors† 11 10

Precordial 11 9

Capnography 11 9

Airway pressure 11 9

Temperature 10 10 1 0

External fetal heart 10 8 0 1

Internal fetal heart 10 7 0 2

Esophageal 9 9 0

Central venous pressure 7 7 4 2

Invasive blood pressure 6 9 4 0

Agent analyzer 6 9 5‡ 0

Pulmonary artery catheter 6 0 4 2

Doppler 3 7 7‡ 1

Intracranial pressure 1 4 9 4

Evoked potentials 1 4 9 4

Transesophageal echocardiography 1 0 9 8

Table 7. Availability and use of monitors by community size*

* The number of responses is less than N due to missing data.
† Electrocardiogram, noninvasive blood pressure, oxygen analyzer, and pulse oximeter
‡ P < .02
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specialties, the total number of surgeons on staff, and
the volume of surgical procedures were greater in
larger rural facilities and communities. This finding is
not surprising because larger communities have the
volume of patients necessary to support a larger num-
ber of surgeons, who in turn generate a larger volume
of surgical procedures. Cardiac, vascular, and thoracic
surgeons are almost always located in larger hospitals.
This result is consistent with the fact that larger facil-
ities have the technological support necessary for
these complex procedures and more highly trained
personnel who are capable of providing preoperative
and postoperative care.

The employment patterns of rural nurse anes-
thetists in the present study were similar to those of
the profession as a whole. Nationally, 33% of CRNAs
work for hospitals, 37% are employed by a physician-
controlled group, and 20% are self-employed or work
for a CRNA group.3 In this small sample, rural nurse
anesthetists were equally likely to be employed by a
hospital or other facility as by a group. However,
CRNAs who were self-employed (independent con-
tractors) were more likely to work in smaller facilities.
CRNAs may be more likely to be self-employed if the
hospital is unwilling to employ the CRNA, if the pre-
vailing salary at that facility is low, or if the surgical
caseload is not adequate to support a full-time anes-
thesia provider. The presence of more independent
contractors in smaller facilities also seems consistent
with the need for CRNAs in small facilities to use
independent contractors to obtain time off.

Independent CRNAs in rural areas were more likely
to be hospital employees than were medically directed
CRNAs. This situation may reflect the volume of sur-
gical procedures performed by the facility and third-

party reimbursement policies. Rural CRNAs may
require financial support from a hospital if the surgi-
cal caseload or third-party reimbursement is insuffi-
cient to provide an adequate income. Medicare Part A
provides reimbursement at cost for anesthesia services
to facilities that perform fewer than 500 surgical pro-
cedures per year.21 (The Center for Medicare and
Medicaid Services increased the number to 800 cases
in 2002.) In this case, the hospital is more likely to
employ the CRNA because the facility can “pass
through” the cost of employing the CRNA.

The present study identified that rural anesthetists
have a wide range of anesthetic agents and adjuvant
drugs available. The overall availability of anesthetic
drugs was limited only by the size of the facility. Given
financial and volume constraints, it is not surprising
that small rural hospitals limit their formularies, par-
ticularly when the pharmacological profiles of drugs
overlap. It is interesting that differences in anesthetic
drug availability existed only in the categories of neu-
romuscular blocking and local anesthetic agents when
equally expensive inhalation agents, antiemetics, and
narcotics were available. Mepivacaine and procaine, 2
local anesthetics reported significantly less often in
small facilities in this study, are older and less expen-
sive agents. Obviously fewer agents are required if
fewer providers work in a facility or if little regional
anesthesia is performed. Finally, longer acting neuro-
muscular blocking drugs may not be required in
smaller facilities because procedures and anesthetics
are often of shorter duration.

The present study’s findings demonstrate that the
availability of monitoring devices to rural anesthetists
was related significantly to the size of the hospital and
community. While standard monitors were available

Technique No. (%)

Pain service 13 (62)

Epidural steroid injection 15 (71)

Postoperative epidural narcotics 13 (62)

Intrathecal narcotics 12 (57)

Patient controlled analgesia 11 (52)

Trigger point injection 9 (43)

Stellate ganglion block 4 (19)

Facet block 2 (10)

Table 8. Rural nurse anesthetists providing pain
management services*

Service No. (%)

Intubation 19 (90)

Peripheral intravenous placement 18 (86)

Lumbar puncture 15 (71)

Education 11 (52)

Arterial line placement 10 (48)

Administration 10 (48)

Central line placement 7 (21)

Other service 3 (14)

Table 9. Rural nurse anesthetists providing service
outside the operating room*

* N = 21* N = 21
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and used on all cases, sophisticated invasive monitor-
ing devices were less likely to be available in small
hospitals and, even when available, were less likely to
be used. Since rural facilities seldom perform complex
surgical procedures requiring such monitoring, it is
understandable that Doppler devices, pulmonary
artery catheters, transesophageal echocardiography,
intracranial pressure monitors, and evoked potential
monitors would not be required. Agent analyzers,
however, are not that sophisticated, so the relation-
ship of community size to the lack of availability of
agent analyzers is unclear.

Being available for emergencies, or “taking call,” is
a major responsibility for anesthesia providers. Not
surprisingly, all of the hospitals in the present study
provided round-the-clock anesthesia coverage for
obstetrical and surgical emergencies, with the majority
of rural CRNAs taking call from home rather than in-
house. The lower volume of surgical and obstetrical
procedures in small rural facilities makes it unneces-
sary for anesthesia providers to remain available in the
hospital 24 hours a day. Anesthesiologists were less
likely to take call in small rural communities and facil-
ities. This finding is not unexpected because fewer
anesthesiologists and more CRNAs work in rural areas.
The low response rate prevented examination of the
data to determine whether there was a difference in the
frequency and type of provider taking call in facilities
with both anesthesiologists and CRNAs.

A surprising 17 (77%) of 22 facilities in the present
study provided epidural analgesia for labor. One
newer technique, combined spinal and epidural anal-
gesia, was less likely to be offered, perhaps because
providers were less familiar with the technique. Anes-
thesia providers in some facilities may offer general or
spinal anesthesia for cesarean sections but may be
unwilling to offer epidural analgesia for labor because
the technique is time- and labor-intensive. As a result,
small rural facilities with 1 or 2 anesthesia providers
might be less likely to offer such services. Although
the rural birth rate is lower than that of metropolitan
areas, the provision of obstetrical services remains an
important component of a hospital’s business and an
anesthesia provider’s services in rural communities.

Pain management services, as a separate entity from
postoperative pain management, is not offered com-
monly by CRNAs.22,23 However, the majority of rural
nurse anesthetists in the present study provided a pain
service. The pain management techniques performed
most frequently by rural CRNAs were an extension of
basic regional anesthetic techniques that were learned
during training. Trigger point injections were adminis-
tered by 9 (43%) of 21 respondents, but few rural

CRNAs reported performing stellate ganglion or facet
blocks. The need for pain management services in rural
communities suggests that nurse anesthesia programs
should consider expanding their curricula in these
areas. Nurse anesthetists also must educate their rural
physician colleagues about the expertise of CRNAs in
pain management and encourage the use of CRNAs to
provide pain management services to their patients.

Because admission to a nurse anesthesia program
requires several years of nursing experience, rural
CRNAs have the background to provide a variety of
nonanesthesia services. About half of the respondents
were involved in educational or administrative roles
outside the operating room. However, nurse anesthe-
sia students who opt to practice in rural areas may be
unaware that these duties are part of their future clin-
ical role. Nurse anesthesia programs must emphasize
that the CRNA’s professional role extends beyond the
administration of anesthesia and include exposure to
these aspects in their curricula.

The technical skills of CRNAs are frequently
requested outside of the operating room. The range of
anesthetic services supplied in nonanesthetic locations
closely mirrored those that CRNAs perform in the oper-
ating room: intubation, intravenous needle or catheter
insertion, and lumbar puncture. The demand for these
technical skills in rural facilities may be indicative of a
shortage of other highly trained professionals or the
limited proficiency of other providers. Interestingly,
although arterial line insertion outside of the operating
room was performed by approximately half of rural
CRNAs, central line insertion was performed by only
one third. The experience of one of us (E.M.S.) in a 48-
bed rural facility is that central line insertion frequently
is requested for venous access. However, the need for
central line insertion may reflect the types of surgical
procedures performed at a facility, a limited need for
central venous access, or the possibility that physicians
and surgeons are inserting their own central lines.

The present study has several limitations. The low
response rate and limited data obtained for some
questions preclude making generalizations from the
results. Sample selection and questionnaire construc-
tion may have affected the response rate. The length
of the questionnaire may have discouraged some sub-
jects. The assumption was made that subjects living in
rural areas also worked in those areas, but the place of
residence and employment are not always related.
Individuals living in rural areas often commute to
urban areas for work.24

Implications
The present study has implications for nurse anesthesia
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education, workforce planning, and future research.
Nurse anesthesia educators can take comfort that the
broad-based nurse anesthesia curriculum that includes
instruction and practice with a wide variety of agents
and anesthetic techniques is adequate to prepare nurse
anesthetists for rural practice. Since rural CRNAs incor-
porate a variety of regional anesthesia techniques in
their practice, the recent decision of the Council on
Accreditation of Nurse Anesthesia Educational Pro-
grams to require regional anesthesia administration in
curricula will be beneficial to future graduates who
intend to locate in rural areas.25 The Council also
should evaluate minimal requirements for central line
insertion because rural providers frequently are asked
to insert these devices for venous access. Educational
programs should consider including instruction in the
areas of administration and teaching because rural
CRNAs provide these services in addition to their nor-
mal operating room responsibilities.

Anesthesia workforce planning must recognize the
vital role of CRNAs in the provision of anesthesia
services in rural communities. Because it seems
unlikely that anesthesiologist practice patterns will
change2,26 and because the nurse anesthesia workforce
is aging and a shortage of anesthesia providers is fore-
cast,27 a multipronged approach is needed to address
the preparation of rural providers. Educational pro-
grams, particularly those in states with a large rural
population, must make a concerted effort to prepare
graduates for rural practice. Programs should identify
rural preceptors and incorporate rural clinical rota-
tions to expose students to rural practice. For exam-
ple, the Medical College of Georgia Nursing Anesthe-
sia Program (Augusta) requires students to complete a
2-month rural practicum and a didactic course related
to rural health and anesthesia issues. Twenty-three
percent of the program’s graduates are employed in
rural communities in Georgia.

An urgent need exists for further research about the
characteristics of individuals who practice in rural
areas and the factors that lead CRNAs to select rural
practice. Research is particularly needed regarding
case mix, patient outcomes, and patient satisfaction
with anesthesia services in rural areas. The present
study revealed that rural nurse anesthetists seem to
have access to the same anesthetic agents and moni-
toring devices as do urban CRNAs, although rural
CRNAs are more likely to administer anesthesia for
less complicated surgical procedures. This finding
does not negate the difficulty of anesthetic adminis-
tration for rural patients who are often older, have
more chronic conditions, and view their health as
poorer compared with urban patients.28,29 Future

research should attempt to identify whether there are
differences in the severity of illness of rural and urban
patients and compare outcomes of rural and urban
anesthesia practices.
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