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Recruiting newly graduating Certified Registered 
Nurse Anesthetists (CRNAs) is expensive. Recruitment 
into rural areas is especially challenging. We analyzed 
the first jobs of all 95 graduates of the University of 
Iowa’s CRNA training program, from the initial gradu-
ating class of 1997 through the class of 2009. We com-
pared the location of the student’s first job to where 
the student lived at the time of application to the pro-
gram. Hospitals enhanced recruitment of CRNAs by 
having student rotations (P = .001). Most students who 
joined a practice offering an outside rotation were not 
from the county or contiguous counties of the hospital 
they joined (P < .001). In years that hospitals with rota-
tions hired more than the median number of students, 
significantly more students had rotated through the 

hospital (P = .02). Offering a CRNA training program 
did not facilitate the university’s retention of nurses 
already living in its county or contiguous counties (P 
= 0.58). Consequently, rural hospitals can view spon-
soring rotations as a recruitment tool for graduating 
CRNAs. The university sponsoring the training pro-
gram did not retain an advantage, however, in hiring 
its own graduates. Because this case study provided 
valuable insights, other programs should consider 
performing similar analyses.
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A
nesthesia groups face challenges in recruit-
ing Certified Registered Nurse Anesthetists 
(CRNAs),1,2 especially into rural areas.3,4 A 
national survey of employers in the United 
States reported a substantial increase in 

CRNA vacancy rates for 2007 relative to 2002, especially 
in rural areas.5 

Multiple strategies influence CRNA recruitment. 
Competitive compensation is an important factor for the 
US Department of Veterans Affairs hospitals.6 Rotations 
through rural sites are another option to enhance recruit-
ment of healthcare workers into rural areas. For example, 
primary care and medical student rotations have been 
used as a tactic to recruit residents.7,8 Rotations of 
medical students and residents through rural areas in-
crease the number who choose primary care and rural 
practices9-11 and improve retention.12 Targeting of can-
didates with rural backgrounds has also been shown to 
be helpful in promoting recruitment and retention.9,13-15 
Nevertheless, very little is known about how such prac-
tices influence recruitment of anesthesiology residents8 
and CRNAs. Important factors are previous work experi-
ence at a particular hospital and being from the region.16 
Most nurses in the Canadian17 (87%) and English18 
(64%) workforces are employed in the province or region 
in which they were trained.

During their training, student registered nurse anes-

thetists (SRNAs) often rotate through hospitals other 
than the one sponsoring the training program. One 
purpose of this study was to test whether outside rota-
tions significantly enhance recruitment of new graduates 
to rural practices. Another purpose was to test whether 
the hospital offering the training program has an advan-
tage in retaining graduates of its own program. 

Materials and Methods
We performed a retrospective study of all 95 students 
who graduated from the CRNA training program at the 
University of Iowa College of Nursing, from its first gradu-
ating year of 1997 through 2009. This number represents 
all students who have graduated from the program since 
its inception in 1994. Data, including students’ home ad-
dresses at the time of application to the program, training 
rotations to which they were assigned, and the places of 
employment after graduation, were routinely maintained 
by the training program assistant for each student for 
quality improvement purposes. The University of Iowa 
institutional review board declared that this work was not 
human subjects research and did not need approval. 

The CRNA training program is based in Iowa City of 
Johnson County, Iowa. Henceforth, the phrase universi-
ty’s county will be used to refer to Johnson county and the 
counties contiguous to Johnson county. For the 9 outly-
ing hospitals where SRNAs rotated, the phrase hospital’s 
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county will henceforth refer to each hospital’s county or 
contiguous counties. Contiguous counties were included 
because the rural state of Iowa has a population of only 
3 million people but 99 counties. The 2010 population 
density is 21 persons per square kilometer.19 

All students rotated through at least one hospital 
outside the university’s county. Each student rotated 
through an average of 3.8 such external hospitals, for a 
total of 498 rotations. Students sometimes rotated more 
than 1 time through a given hospital. Rotations averaged 
39 days in length. We determined the number of students 
whose first job after graduation was at one of the rotation 
hospitals. To test the propensity of students to relocate, 
we also examined whether the home county of the stu-
dents on application to the program were in the county 
or contiguous county of one of the rotation hospitals. 

Statistical analysis was performed using StatXact-9 
(Cytel Software Corporation, Cambridge, Massachusetts). 
The method of Blyth-Still-Casella20 was used to calculate 
95% confidence intervals (CI) for incidences. The bino-
mial test was used to compare incidences to 50%. The 
Wilcoxon-Mann-Whitney test stratified by site was used 
to test whether each outside rotation had significantly 
more SRNAs annually in years in which there was 1 or 
more recruit. Confidence intervals for ratios of propor-
tions are exact.

Results
Summary statistics are shown in Tables 1 through 3. 
One purpose of this work was to test whether outside 
rotations significantly enhanced recruitment of new 
graduates to rural practices. Hospitals outside of the uni-
versity’s county enhanced their recruitment of the gradu-
ating SRNAs by having rotations. Most students who 
joined a practice offering an outside rotation had rotated 
at that hospital (12/12, 95% confidence level [CL] > 82%, 
2-sided P < .001 for > 50%). In years that each rotation 
hospital hired a student, significantly more students had 
rotated through the outside hospital (1-sided P = .015, 
see Table 3). Most of those students were not from the 
county of the hospital they joined (83% [10/12], see 
Table 2). A comparison group was the students taking a 
job at the university who were not from the university’s 
county (27% [8/30]). Offering an outside rotation sub-
stantially induced students to move to the county of the 
hospital offering the outside rotation (3.1 = 83%/27%, 
95% CI 1.6-7.3, 2-sided P = .001).

Another purpose of this study was to test whether the 
hospital offering the training program had an advantage 
in retaining graduates of its own program. Offering a 

CRNA training program did not significantly facilitate 
the university’s retention of nurses already living in its 
county. This result was unexpected, because most of the 
SRNAs hired by the university were living in the univer-
sity’s county before starting the program (73% [22/30], 
95% CL > 58%, P = 0.008 for > 50%). Nonetheless, 
among students from the university’s county, 39% joined 
the university after graduation (22/56, Table 2). The 
control group was the students not from the univer-
sity’s county who returned to their home county upon 
graduation (33% [13/39]). Thus, the program itself did 
not significantly enhance retention (relative risk 1.2 = 
39%/33%, 95% CI 0.7-2.2, 2-sided P = .58).* Given the 
wide confidence interval, our results fail to show that the 
hospital offering the training program has an advantage 
in retaining graduates of its own program. 

Although the state of Iowa may have enhanced re-
tention of its nurses by sponsoring the CRNA training 
program, our available sample size was too small to 
assess the effect meaningfully. On the one hand, more 
than half of students from Iowa took jobs in Iowa (66% 
[45/68], 95% lower CL of 56%, P = .005 for > 50%, see 
Table 2). On the other hand, some Iowa residents receiv-
ing CRNA training outside of Iowa would have returned 
to Iowa anyway. Nearly half of students in the training 
program who were not from Iowa returned to their home 
states (44% [12/27]). The relative effect of the state’s 
program on nursing retention equaled 1.5 (66%/44%, 
95% CI 0.98-2.6, 2-sided P = .06).

Discussion
Offering SRNA rotations yielded a large (3-fold) increase 

* The university’s undergraduate nursing school had a large effect. There were 45 CRNAs hired by the university between 2003 and 2010. Among the 
16 who completed their undergraduate degree at the university, 13 of 16 (81%) attended the university’s CRNA training program. That compares to 
10 of 29 (34%) going to nursing school outside the university’s county who went to the university’s CRNA training program. The relative effect of 
undergraduate school on the location of CRNA training equaled 2.4 (81%/34%, 95% CI 1.3-4.6, 2-sided P = .004).

 No. of 95% CI 
Job site students (%) for percent

Iowa City 30 (32) 21.2 - 44.1

 Address in county 22 (73) 
 or contiguous county 
 of University of  
 Iowa when applied 
 to program

Rotation hospital 12 (13) 6.2 - 22.5

 Address in county 2 (17) 
 or contiguous counties 
 at time of application  
 to program

Other hospital 53 (55)

Table 1.  Location of Positions Accepted by Graduating 
Students
Abbreviation: CI, confidence interval.
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in the relative recruitment to the county relative to the 
primary training program. In particular, 12 students 
accepted positions at outside rotation hospitals. The 
number of recruits was directly related to the number 
of students who did rotations at each hospital. However, 
despite the significant effectiveness of offering rotations 
to enhance recruitment, hospitals should plan that re-
cruitment of 1 student will require approximately 42 ro-
tations (eg, 1 student per month for 3-4 years), as shown 
in Table 3.

The university hosting a CRNA training program 
probably did not have an advantage in recruiting its own 
graduates. The Department of Anesthesia likely benefited 
from having a strong nursing college and teaching hospi-
tals that cause undergraduate nursing students to move 
to the county and become potential SRNAs. (See the 
footnote in the “Results” section.) The university and its 
affiliated Department of Veterans Affairs Medical Center 
have many teaching intensive care units where nurses 
can gain the work experience that is a prerequisite to 
enrolling in the CRNA training program. 

Besides the university hospital hosting the training 
program and the rotation hospitals, another stakeholder 
is the state. Nursing is regulated at a state level. Nurses 
at nonfederal facilities must hold a license in the state 
in which they practice. Individual states also determine 
whether CRNAs can be independent practitioners or 
must be supervised by a physician. The state of Iowa 
invests in this training program because the University 
of Iowa is a public institution. Sixty-six percent of Iowa 
residents decided to stay and practice as CRNAs in Iowa, 
thus benefiting the state as a whole. However, our sample 

size of 95 students was insufficient to assess whether the 
presence of the program in the state had a statistically 
significant effect to influence CRNAs to remain in the 
state for their first jobs. When the university graduated 
its first class of 5 students in 1997, 214 CRNAs were 
already practicing in the state of Iowa (Mary Alice Graf, 
written communication, May 26, 2011). Thus, the annual 
contribution of the training program to the total pool of 
CRNAs was small.

This work has several limitations. Results may not be 
generalizable to other programs with training rotations. 
Our finding that the university offering the training 
program did not have an advantage in retaining gradu-
ates, apart from those who came from and wanted to stay 
in the Iowa City area, may not apply to other training 
programs. Conclusions regarding outside rotations may 
have been skewed by the limited availability of positions 
at hospitals offering outside rotations. If additional posi-
tions had been available, greater numbers of students 
may have accepted jobs at rotation sites. This was prob-
ably not a limitation at the university, however, because 
invariably there were more jobs available than graduates 
who wanted them. 

In summary, the university offering the training 
program did not have an advantage in recruiting its 
own graduates, although many accepted positions there 
because they had already become established in the area. 
Outside hospitals that sponsored rotations were able 
to recruit graduates. This case study demonstrates that 
other programs may benefit from performing similar 
analyses with their local data.

Table 2.  Locations of Student Residence at Time of 
Application to CRNA Program 
a Midwest was defined as the states of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, Minnesota, Iowa, Missouri, Kansas, and 
Nebraska.
Abbreviation: CRNA, Certified Registered Nurse Anesthetist.

Location of No. of 
student residence students (%)

Address in Johnson County 56 
or contiguous counties

 Stayed in Iowa City 22 (39)

  Did not accept position 34 (61) 
in Iowa City

Address outside Johnson 39 
County or contiguous counties

 Stayed within county or 13 (33) 
 contiguous county

Not from Iowa 27

 Stayed in home state 12 (44)

From midwestern regiona 84

 Stayed in the Midwesta 75 (89)
Table 3.  Number of Student Registered Nurse Anes-
thetists Accepting Positions at Hospitals Through 
Which They Rotated 
a Overall, there were 498 rotations and 12 students recruited by 
outside rotation hospitals (42:1) over the 14 years with rotation 
data vs 686 rotations and 24 students recruited by the university’s 
2 hospitals in its county (29:1) over the 10 years with rotation data.

 Recruits’ mean
Rotation No. of rotations annually
hospitala 0 ≥1

 1 0 0

 2 2.7 0

 3 2.6 0

 4 2.4 0

 5 2.5 5.3

 6 4.0 5.0

 7 7.1 11.0

 8 6.8 9.5

 9 5.8 9.0
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