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N
urse anesthesia is an
expanding specialty, and
efforts have been made to
change and strengthen the
level of education, such as

requiring all nurse anesthesia programs
to educate students at a master’s degree
level. With this transition to education
of nurse anesthetists at the graduate
level, an emphasis on research was
established, as it is essential to the edu-
cation of a professional. Nursing
research is essential to the establishment
of a foundation for evidence-based prac-
tice. In the past, nursing practice was
based on tradition and myth.1 Today
there is a necessity for the establishment
of a research-based practice for the
growth and advancement of the nurse
anesthesia specialty.2 Nurses and nurse
anesthetists have been challenged to
establish a scientific base to be recog-
nized as professionals.

Nursing research is rooted in the
early 1900s with the influence of Flo-
rence Nightingale. Throughout the
1940s, nursing research focused on
nursing education. In the 1950s, there
was the establishment of a nursing
research center at the Walter Reed Army
Institute. In 1952, as the volume of
nursing research increased, the journal
Nursing Research was established, and
there was a forum for nurses to publish
their research. The 1970s welcomed
more professional nursing journals, and
research focused on the improvement of
the provision of care. In the 1980s and
1990s, nursing research reached a pin-
nacle of advancement at the federal
level, with the establishment of the
National Institute of Nursing Research.3

To nurses’ detriment, medicine and
nursing have both expressed negative

An emphasis on research was
established with the 1998 Coun-
cil on Accreditation of Nurse
Anesthesia Educational Pro-
grams (COA) requirement that
all nurse anesthetists graduate
with a master’s level of educa-
tion. Nursing research is essen-
tial to expand the profession’s
knowledge base and to estab-
lish a foundation for evidence-
based practice. However, to date
there are no existing data indi-
cating whether practicing CRNAs
are conducting research or to
what extent.

The purpose of this study
was to determine whether
research is conducted by Certi-
fied Registered Nurse Anes-
thetists (CRNAs) and what fac-
tors influence whether CRNAs
engage in research. A quantita-
tive descriptive design was
used. Random sampling from
the total AANA membership ros-
ter was done. A questionnaire
developed by the researchers
and evaluated by content
experts was used to obtain data
after the questionnaire was vali-
dated with a pilot study. Of 370
questionnaires mailed, 173
(46.8%) were returned. Results
revealed a small percentage of
CRNAs are involved in the
research process at some level.
The majority of CRNAs conduct-
ing research did not receive
preparation in the research
process from their educational
curriculum. There was a signifi-
cant relationship between work-
ing in a teaching hospital and
whether CRNAs conducted
research. Many barriers were
identified.
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views toward nurse-conducted re-
search.4,5 Physicians do not value nurs-
ing research due to the lack of a scien-
tific base.4 Nurses rated research done
by their colleagues lower than research
conducted by physicians, and as a
result, nurses were not participating in
research. Reasons for nurses not con-
ducting research included lack of confi-
dence, motivation, interest, administra-
tive support, authority, resources, and
time and difficulty in reading published
research.4,5

Nursing studies in the areas of
research utilization are viewed as inade-
quate.6 However, some information is
available regarding to what extent
nurses use research in their practice.
Rizzuto et al7 surveyed 1,217 nurses.
They found that 24.6% of nurses incor-
porated research at some point in their
career, and 21.1% claimed that they
currently were applying new research to
change the way they practice.

The level and type of education
nurses receive has an influence on their
research involvement and utilization of
research. Lacey8 concluded that nurses
with higher levels of education used
research more. Champion and Leach9

identified a correlation between nurses’
attitudes toward research and participa-
tion in an undergraduate research
course. In addition to educational fac-
tors, researchers identified that support
of administrative personnel had a posi-
tive influence on research utilization.

Lacey8 and Rodgers10 discovered that
the implications for practice are not
always clearly defined in research
reports. Furthermore, Tordoff11 argued
that little has been done to improve the
way nurses interpret and implement
research. Hicks4 suggested that nurses
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are participating in qualitative and descriptive
research but not submitting their findings for publica-
tion. In a national survey done by Hicks,1 71% of
nurses claimed to have participated in research “at
some level,” but only 5% had published their findings
in journals. Contrary to the lack of utilization, nurses
claimed that if they were exposed to research, they
would incorporate the findings in their practice.8

• Research by nurse anesthetists. Certified Registered
Nurse Anesthetists (CRNAs) have been involved as
collaborators, consultants, and assistants in research
efforts since the turn of the century.12 Earlier studies
by nurse anesthetists were confined to descriptive
methodologies. Taunton et al2 recognized that some
of these studies conducted by nurse anesthetists were
deficient in reporting reliability and validity of data
and lacked the use of statistical analysis.

Taunton et al2 evaluated and compared CRNA-con-
ducted research in the 1970s with that in the 1980s.
These authors examined the types of research fre-
quently done and the qualifications of the investiga-
tor. They found that studies in the 1970s were retro-
spective, while studies in the 1980s were more
prospective. There also was an increase in the number
of experimental studies conducted in the 1980s. Of 32
research articles, the majority of authors (28%) were
master’s prepared CRNAs compared with 13% who
were doctorally prepared CRNAs.

In the early 1990s, before the discontinuation of
Nurse Anesthesia Journal, the editor noted that submis-
sions of research-based studies for journal publications
were insufficient to allow printing to continue.13 More
recently, CRNAs have been conducting their own
research as primary investigators as evidenced by pub-
lications found in several advanced practice journals,
such as the AANA Journal. CRNAs have used experi-
mental designs and have expanded their research
activities into the area of basic science.12

Evidence supports that nurses are conducting
research; however, some authors have expressed that
the quality of research lacks both reliability and valid-
ity.2 Furthermore, it is uncertain whether nurse-
conducted research is used to enhance practice. No
studies that validate the participation of CRNAs in
research have been conducted by nurse anesthetists to
date.

Methods and materials
The purpose of this study was to determine whether
research is being conducted by CRNAs. Investigators
also sought to determine what factors influence
whether research is being conducted. Three research
questions were addressed: (1) Is there a difference in

the mean number of years in practice of those con-
ducting research compared with those who do not
conduct research? (2) Is there a difference in the edu-
cational level of those conducting research compared
with those who do not conduct research? (3) Is there
a relationship between practice setting and whether
CRNAs conduct research?

The institutional review board approved the quanti-
tative descriptive design, and a pilot study was con-
ducted to validate the questionnaire developed by the
researchers and reviewed by content experts. The ques-
tionnaire was 2 pages long and consisted of 20 ques-
tions, including opened-ended questions, fixed alterna-
tive questions, multiple-choice questions, and an
optional comment section. The average time to com-
plete the questionnaire was estimated to be 5 minutes.

• Sample. Criteria for inclusion were certification
as a registered nurse anesthetist and membership in
the American Association of Nurse Anesthetists
(AANA). CRNAs with inactive membership or retired
status were excluded. Total sample size was deter-
mined to be 132 based on Cohen’s power analysis,
with a power of .80, alpha less than .05, and propor-
tional difference of 0.25 between CRNAs older than
35 years and CRNAs 35 years or younger.

The AANA membership department was contacted
in June 1999, and subjects who met inclusion criteria
were identified. The roster of eligible participants was
sorted by zip code. Systematic sampling was used to
select study subjects as follows: (1) The sample was
sorted based on zip code, and every 23rd subject was
selected for inclusion in the population from which
the random sample would be determined (N = 1,119).
(2) Based on a historical survey response rate of 50%
to 72% by AANA members (G. Revak, personal com-
munication, November 5, 1999), 370 subjects were
randomly selected by Microsoft Excel (Microsoft,
Redmond, Wash). (Thus, a minimum expected
response would be 185, which is above a calculated N
= 132.) All eligible returned surveys were included in
data analysis.

• Procedure. The questionnaires were mailed to the
370 subjects randomly selected from the Microsoft
Excel database. A cover letter attached to the ques-
tionnaire described the purpose and nature of the
study and identified to whom questions or concerns
should be addressed. The cover letter conveyed that
completion and return of the questionnaire consti-
tuted consent to participate and that confidentiality
would be maintained. Participants were asked to
return the completed questionnaire in a provided
stamped, addressed envelope. All questionnaires were
coded before mailing to protect confidentiality and
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anonymity of respondents. All returned questionnaires
were kept in a file that was accessible only to the
researchers. Incomplete questionnaires were not used.

The statistical package, SAS (SAS, Cary, NC), was
used for data analysis. Secondary analysis included
correlation of demographic data with the dependent
variable. Descriptive statistics were used to describe
demographic data, and χ2 analysis was used to test the
hypotheses. The t test was used to determine the dif-
ference in the mean number of years in practice of
those conducting research compared with those not
conducting research. Analysis by χ2 was used to
determine the difference in the educational level of
those conducting research compared with those not
conducting research and to determine whether there
was a relationship between practice settings and
whether CRNAs conduct research. Findings for all
tests were considered significant if P was less than .05.

Results
• Sample. Of the 370 mailed questionnaires, 173

were returned, for a response rate of 46.8%. Of the
173 respondents, 25 CRNAs participated in research
(14.5%). Table 1 summarizes the demographic data.
The majority of CRNAs were women with a mean age
of 46.1 years and in practice for 16.7 years. The
CRNAs were from 42 different states, and 10 were in
the military. For the 170 respondents for whom edu-
cational data were available, 73 (42.9%) had a master’s
degree, 31 (18.2%) graduated from a baccalaureate
program, and 66 (38.8%) graduated from a certificate
program. No CRNAs had doctorate level degrees;
however, 2 CRNAs were enrolled in a doctoral degree
program. The employment status of 83.9% was full-
time, and 16.1% worked part-time. The majority of
the CRNAs (n = 104 [60.1%]) currently work in a
community hospital, followed by 69 (39.9%) who
worked in a teaching hospital. (Note: Some CRNAs
work in more than 1 type of facility.)

• Number of years in practice. There was not a sig-
nificant association between whether the CRNAs par-
ticipated in research and number of years in practice
(P=.614). There also was no significant difference in
the mean number of years in practice of those who
conducted research and those who did not (P=.30).
The mean number of years in practice for those who
conducted research was 17.8 (SD ± 11.5 years) and
was 16.5 (SD ± 10.0 years) for those who did not con-
duct research (Table 2).

• Educational level. There was no difference in the
educational level of those conducting research and
those who did not conduct research (P=.23). Of the
25 CRNAs who conducted research, 9 (36%) had cer-

tificates, 2 (8%) had a bachelor’s degree, and 14 (56%)
had a master’s degree (Figure 1). Of those who did not
conduct research, 39.2% had a certificate, 20.3% had
a bachelor’s degree, and 40.5% had a master’s degree
(Figure 2).

• Practice setting. There was a significant relation-
ship between CRNAs who previously had worked and
who currently work in a teaching hospital (academic
setting) and whether they conducted research
(P=.009 and P=.02, respectively). Of the 25 CRNAs
who conducted research, 23 (92%) had at one time

Research
variables No. (%) Yes No. (%) No No. (%)

Age (y)

Mean ± SD 169(97.7)* 24(14.2) 145 (85.7)

46.9 + 8.5 45.8 + 8.7

Sex

Male 61(35.3) 12(20) 49 (80)

Female 112(64.7) 13(11.6) 99 (88.4)

Employment
status

Full time 141(83.9)* 25(17.4) 119 (82.6)

Part time 27(16.1)* 0 (0) 27(100)

Military 10 (5.8) 1(10) 9 (90)

Educational
background

Certificate 66(38.8)* 9(14) 57 (86)

Bachelor’s 31(18.2)* 2 (6) 29 (94)

Master’s 73(42.9)* 14(19) 59 (81)

Demographic

Table 1. Population characteristics (N=173)

* Questionnaires with missing data were not used.

Research
in practice No. (%) Yes No. (%) No No. (%)

Mean ± SD 171(98.8)* 25(14.6) 146 (85.4)*

17.8 ± 11.5 16.5 ± 10.0

173(100)

<10 y 56(32.4) 7(12) 49(88)

≥10 y 115(67.3) 18(15.4) 97(56.7)

Table 2. Mean years in practice and the conduct of
research (N=173)

* Questionnaires with missing data were not used.

Years
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worked in a teaching hospital, and 15 (60%) currently
practice in a teaching hospital. Of those who did not
conduct research, 66.2% had at one time worked at a
teaching hospital, and 36.5% currently practice in a
teaching hospital (Table 3).

There was no relationship between CRNAs who
had previously practiced or currently practice in a
research-based institution (eg, National Institutes of
Health Clinical Center) and whether they conducted
research (P=.35 and P=.68, respectively). Of the
CRNAs who conducted research, none had ever

worked in a research-based institution. There were no
CRNAs who conducted research who had previously
practiced or currently practice in a research-based
institution. Of those who did not conduct research,
3.4% had at one time practiced in a research-based
institution, and only 1 (0.7%) currently practices in a
research-based institution.

There was a significant relationship between
CRNAs currently practicing in a rural hospital and/or
an independent practice and whether they conducted
research (P=.02 and P=.02, respectively). Of the 25
CRNAs who conducted research, 7 (28%) currently
work in a rural hospital, and 10 (40%) stated that they
currently work in an independent practice. Of those
who did not conduct research, 11.5% currently work
in a rural hospital and 19.6% currently work in an
independent practice.

There was no relationship between CRNAs cur-

CertificateBachelor'sMaster's

14 (56%)

9 (36%)

2 (8%)

Figure 1. Education level attained by CRNAs
conducting research

N = 25, CRNAs who did conduct research

CertificateBachelor'sMaster's

40.5%

20.3%

39.2%

Figure 2. Education level of CRNAs not involved in
research

N = 148, CRNAs who did not conduct research

Research†

setting No. (%)† Yes No. (%) No No.(%)

Clinic

Current practice 10(5.8) 2(8) 8(5.4)

Previous practice 33(19.1) 6(24) 27(18.2)

Community hospital

Current practice 104(60.1) 14(56) 90(60.8)

Previous practice 139(80.3) 21(84) 118(79.7)

Teaching hospital

Current practice 69(39.9) 15(60) 54(36.5)

Previous practice 121(70.0) 23(92) 98(66.2)

Rural hospital

Current practice 24(13.9) 7(28) 17(11.5)

Previous practice 52(30.1) 10(40) 42(28.4)

Independent practice

Current practice 39(22.5) 10(40) 29(19.6)

Previous practice 57(32.9) 12(48) 45(30.4)

Research-based
institution

Current practice 1(0.6) 0(0) 1(0.7)

Previous practice 5(2.9) 0(0) 5(3.4)

Practice

Table 3. Practice settings and the conduct of research*

* Some respondents selected more than one option.
† Percentages in the first column are based on 173 total respondents.
Percentages in the “Yes” column are based on 25 respondents, in the “No”
column, on 148 respondents.
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rently practicing in a clinic setting and/or a commu-
nity hospital and whether research was conducted
(P=.6 and P=.65, respectively). Of the 25 CRNAs
who conducted research, 2 (8%) currently work in a
clinic setting, while 14 (56%) currently practice in a
community hospital. Of those who did not conduct
research, 5.4% currently work in a clinic setting, while
60.8% currently practice in a community hospital.

• Other findings. Of the 25 CRNAs who conducted
research, 11 (44%) had taken a graduate statistics
course, 12 (48%) had completed a research thesis, and
14 (56%) stated other training, such as on-the-job,
mentorship, and tutorial with research staff.
Researcher roles included 12 primary investigators
(48%), 11 co-investigators (44%), and 6 collaborators
(24%). Some of the participants acted in all of the cat-
egories. Of those who conducted research, the major-
ity participated in clinical research (n = 23 [92%]).
Sixteen (64%) participated in qualitative research, and
20 (80%) participated in quantitative research. Only 8
(32%) of the CRNAs had presented their research at
national or state AANA and ASA meetings. Eleven
(44%) had submitted their research for publication,
and 10 (40%) actually had their research published.
Five (20%) published in a professional nurse anesthe-
sia journal, 5 (20%) published in an anesthesiology
medical journal, 1 (4%) published in a chapter in a
book, and 1 (4%) published in experimental medical
military proceedings.

Of the CRNAs who did not participate in research
(n = 148), the following were given as reasons for not
conducting research: lack of time, 80 (54.1%); not
interested in research, 76 (51.4%); lack of motivation,
43 (29.1%); lack of resources, 37 (25.0%); lack of
funding, 37 (25.0%); unsure of methodology, 32
(21.6%); lack of support from administrators, 27
(18.2%); lack of support from physicians, 31 (20.9%);
and lack of confidence, 12 (8.1%). Some CRNAs
listed the following as other reasons for not conduct-
ing research: “had a terrible experience with thesis
committee,” “not working in a teaching hospital,”
“private practice not conducive to research,” “military
career,” and “don’t do research in our hospital.”

Twenty-one (12.1%) of the CRNAs claimed that
research findings were not applicable to their practice.
These CRNAs listed the following as reasons for
research not being applicable to their practice:
research irrelevant to practice, 7 (33%); no access to
research findings, 5 (24%); no time to read research, 3
(14%); unable to interpret research findings, 1 (5%);
and other reasons such as “I don’t read research,” 3
(14%). CRNAs who found research findings applica-
ble to their practice (n=152 [87.9%]) applied research

findings to change the way they practice (n = 137
[79.2%]). Some brought issues to a review committee
to change protocols (n = 39 [22.5%]). Others brought
issues to review committees to implement new phar-
macological agents (n = 64 [37.0%]).

Discussion
Results from the present study indicate that a limited
number of CRNAs are conducting research in a small
percentage. Although Hicks1 revealed that nurses, in
general, participated in qualitative research, the pres-
ent study showed that 80% of the CRNAs conducting
research participated in quantitative research. Fur-
thermore, Hicks1 revealed that only 5% of nurses pub-
lished their finding in journals. Data analysis revealed
that 44% of the 25 CRNAs conducting research sub-
mitted their research for publication and 40% had
their research published. It is likely that the CRNAs
conducting research are doing quality research that
publishers often seek; therefore, a high percentage of
CRNAs submitting their research findings have their
manuscript published.

The most common barriers identified for CRNAs to
conducting research include lack of time, lack of
interest, lack of motivation, lack of resources, and lack
of funding. These barriers are common in the profes-
sion of nursing. These identified barriers were similar
to the findings of nurse researchers in other nursing
specialties.4,8,10 Possible reasons for this may be that
research was not emphasized in undergraduate nurs-
ing education or students had minimal exposure to
research. Therefore, the nurses never developed an
interest or confidence in pursuing research.

Of the CRNAs who found research findings appli-
cable to their practice (87.9%), 79.2% applied research
findings to change the way they practiced. This sup-
ports previous study findings8 that if nurses were
exposed to research, they would incorporate findings
into their practice. The CRNAs in this study sample
were most interested in topics regarding patient out-
comes and anesthesia pharmacology. Interestingly, a
small percentage of CRNAs (12.1%) did not find
research applicable to their practice, citing research
findings to be irrelevant. CRNAs are most interested in
research related to patient outcomes and anesthesia
pharmacology because such information can improve
patient safety and satisfaction regarding anesthesia.
The majority of CRNAs are willing to change their
practice based on adequate research evidence.

There was no significant difference in the mean
number of years in practice of those who conducted
research and those who did not (see Table 2). The
majority of CRNAs who participated in the present
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study were master’s prepared, and that group did the
greatest amount of research. However, there was no
significant difference in the educational level of those
conducting research and those who did not. Partici-
pants were not asked to specify the point in their
career at which they did research or what their educa-
tion level was at that time. It is possible that some par-
ticipants conducted research after obtaining a bache-
lor’s degrees and went back to school to obtain their
master’s degrees. The investigators speculate that as
more CRNAs pursue their master’s degrees, more
research will be conducted.

There was a significant relationship between
CRNAs who had previously and are currently work-
ing in a teaching hospital and whether they conducted
research. Since academic hospitals are settings in
which the majority of research takes place, this could
be an expected finding. Interestingly, among CRNAs
who conducted research, the largest percentage
claimed to have on-the-job training, a mentorship, or
a tutorial with research staff as their preparation in the
area of research. Perhaps in academic practice set-
tings, CRNAs are given such preparation, as research
may be an expectation of the job.

There was a significant relationship between
CRNAs currently practicing in a rural hospital and/or
an independent practice and whether they conducted
research. The significance of this relationship cannot
be explained. There is no available literature to sup-
port or explain this relationship. It is possible that
CRNAs in rural hospitals or independent practices
have more motivation or time to do research. Further
investigation is warranted to explain this relationship.

Strengthening the scientific base of the nurse anes-
thesia specialty is essential for the growth and advance-
ment of the profession. This study revealed that CRNAs
used research findings regarding patient outcomes and
anesthesia pharmacology to change the way they prac-
ticed. Other findings from this study can be applied to
strengthen the educational curriculum regarding
research in nurse anesthesia programs. The majority of
CRNAs conducting research did not receive prepara-
tion in research from their educational curricula. One
of the barriers identified by this study was that CRNAs
were uncomfortable with research because they were
unsure of the methodology. The addition of research
tutorials and faculty-mentored student research project

requirements to the nurse anesthesia programs’ curric-
ula could lead to the elimination of this barrier.

Many other barriers also were identified as to why
CRNAs were not participating in research. By removing
the identified barriers and strengthening educational
curricula, future and current CRNAs may be encour-
aged to participate in research and ultimately fulfill the
AANA vision as recognized leaders in anesthesia
research that provides unquestioned documentation of
CRNAs as high-quality providers of anesthesia care.14
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