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The value of an allergy and clinical immunology rotation at an academic tertiary
medical center
Table 1
Medical student and resident survey responses

Number
Evaluated

Number That
Agree (%)

P

An AI rotation is valuable for future licensing
and board examinations

Students 48 35 (73) .333
Residents 23 20 (87)
Rotators with �5 day rotations 41 29 (71) .301
Rotators with >5 days rotations 30 25 (83)

An AI rotation is valuable for future medical
careers

Students 48 30 (63) .003
Residents 23 22 (96)
Rotators with �5 day rotations 41 25 (61) .007
Rotators with >5 days rotations 30 27 (90)

I would consider an AI fellowship based on
this rotation

Students 48 13 (27) .231
Residents 23 11 (48)
Rotators with �5 day rotations 41 9 (22) .084
Rotators with >5 days rotations 30 14 (47)
Formal Allergy and Immunology (AI) rotations are not mandatory
components of mostmedical school and residency curricula.1 At the
Medical College of Wisconsin (MCW), first- and second-year
students receive minimal clinical AI education (2 hours on
hypersensitivity disorders; 1 hour on immunodeficiencies) with
moderate basic science instruction (9 hours of immunology;
6 hours of pharmacology of AI medications; and a 3-hour pulmo-
nary function laboratory). Students and residents can rotate for
varying durations in the combined pediatric/adult AI Clinic.

An AI rotation during residency is known to later influence
physicians’ attitudes, opinions, and referral patterns.2 The effect of
an AI rotation on examinations (eg, United States Medical Licensing
Examination, American Board of Internal Medicine, or Pediatrics) is
unknown. In fact, a study examining the impact of subspecialty
electives on board outcomes did not even assess AI.3

At Northwestern University, 25 to 30 medicine residents
annually rotate in AI; 3 to 5 per year later apply for an AI Fellow-
ship.4 At MCW, approximately 120 students and residents annually
complete AI rotations. In the last 5 years of applicants to our
Fellowship, 1 to 4 applicants per year (mean, 2.6) graduated from
our medical school, and 0 to 3 applicants per year (mean, 1.2) were
in residency at our institution. Within the latter group, 83% had
rotated in AI. Although an AI rotation presumably increases interest
in the AI Fellowship, a direct comparison between AI rotators and
non-rotators has never been performed.

We chose to investigate AI rotations because they are not
experienced by many,5 and the benefits have not been fully eluci-
dated.We hypothesized that formal AI rotations are perceived to be
useful for board/licensing examinations, future careers, and inciting
interest in AI Fellowship, regardless of rotators’ training level and
duration of the rotation.

Because no validated survey was available, we created an elec-
tronic questionnaire using the Survey Monkey web application
(Palo Alto, California; http://www.surveymonkey.com) for rotators
(eFig 1) and controls/non-rotators (those who never rotated in AI)
(eFig 2). We validated the surveys with residents/students (not
included in the survey) (n ¼ 4), concluding that all questions were
comprehensible and unbiased.

In June 2011 andMay 2012, all AI rotators (n¼ 206) and controls
(n ¼ 82) between July 2010 and May 2011 and those between May
2011 and March 2012 received an email with a link to the survey
and informed consent. Exemption was obtained from MCW. Bias
was minimized via the anonymity of the survey. All rotators had
received their rotation evaluation beforehand.
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We used SPSS Version 20 (Armonk, New York) for statistical
analysis, and for categorical variables, we performed Fisher’s exact
test. A P-value of <.05 was considered significant.

In total, 94 surveys were received, giving an overall response
rate of 33% (n ¼ 94/288) (eFig 3). Most were rotators (78%; 22%
controls). Students (66%) and pediatric residents (16%) predomi-
nated, compared with residents in medicine/pediatrics, internal
medicine, and other specialties/unanswered. Most (57%) planned to
practice a (sub)specialty, compared with primary care (26%) and
“unknown” (17%).

Among rotators, 59% spent 1 to 5 days in AI, whereas the rest
rotated 6 to 30 days. More rotations were elective (69%) (31%
mandated/assigned as part of a curriculum).

Most rotators believed time in AI was valuable for future
licensing/board examinations (77%), although this was enhanced in
those that elected for the rotation (P ¼ .022). Training level and
duration had no effect (Table 1). Of controls, 62% believed an AI
rotation would be useful for examinations, a value not different
from that of rotators assigned to the rotation.

Most considered rotating in AI valuable for their future medical
careers (72%), although this was augmented in those that elected
compared with those mandated to participate (P ¼ .004). Residents
and those rotating for longer than 5 days were more likely to
consider the rotation helpful (P ¼ .003; P ¼ .007) (Table 1). Of
controls, 43% thought that the AI rotation would be useful for their
career, which was similar to assigned rotators.
Immunology. Published by Elsevier Inc. All rights reserved.

http://www.surveymonkey.com
www.sciencedirect.com/science/journal/10811206
http://dx.doi.org/10.1016/j.anai.2013.04.003
http://dx.doi.org/10.1016/j.anai.2013.04.003
http://dx.doi.org/10.1016/j.anai.2013.04.003


Letter / Ann Allergy Asthma Immunol xxx (2013) 1e22
Of rotators, 33% would consider AI Fellowship, and 24% were
unsure. Training level and duration did not affect this (Table 1).
Most interested were 3rd-year medical students (46%) or 3rd-year
pediatric residents (17%). Compared with controls (5%) and elective
rotators (40%), assigned rotators (18%) were not necessarily more
likely to express interest in AI (P ¼ .110; P ¼ .190).

Strengths of the rotation included: attending physicians being
readily available for staffing (89%), effective teaching (85%), seeing
patients independently (80%), and observing procedures (77%). The
greatest weakness was variety of illnesses (34%).

To our knowledge, this study is the first to assess the perceived
utility of AI rotations on examinations, future careers, and interest
in AI Fellowship. With regard to the latter, there is strong concern
about maintaining providers in this subspecialty.5

Although the response to this non-incentivized electronically
delivered survey was low, response rates tend to be lower for
Internet surveys.6 Moreover, response representativeness is more
important than rate.6 Our population was representative and had
comparable subspecialty interest to other studies.7 Finally, we
affirm that “free time” for voluntary activities is limited in this
population, a problem not new to academic-based surveys.8

Other weaknesses included the inability to blind subjects from
the intervention, an AI rotation (expectation bias). Ideally, the
survey should originate from a central office and include all
subspecialty rotations at institutions with and without AI rotations.
Also, because most rotators elected for their rotation, their
responses implied self-selection bias. We circumvented this by
comparing the rotators “assigned” to the rotation to the controls.
Finally, questions were asked about the “presumed” benefits of an
AI rotation, which required speculation. Future studies should
examine the relationship between alleged benefit and performance
on measurable outcomes and application to AI Fellowship.

We have elucidated that most medical students and residents
deem an AI rotation useful for upcoming examinations. For medical
careers, of whichmost expressed interest in subspecialties, utility is
enhanced when rotations are longer than 5 days and during resi-
dency. It could be speculated that this is attributable to the close-
ness of residents to their final career and the disease burden of
atopic conditions.9

There was impressive interest in AI Fellowship, especially when
considering the few training positions.10 Unfortunately, interest
was not affected by level of training, rotation duration, or experi-
encing the rotation itself. Further research needs to investigate
means of inciting interest in AI, especially with the likely shortage.5

Acknowledgments

The authors thank Deidre Carr (Allergy and Clinical Immunology
Administrative Assistant and Allergy and Clinical Immunology
Fellowship Program Coordinator) and Dana Gudel (Allergy and
Clinical Immunology Administrative Assistant) for their aid in
compiling the names and e-mail addresses of the Allergy and
Immunology rotators and controls (non-rotators). We recognize
Meribeth Klancnik MLT (Allergy and Clinical Immunology Research
Program Coordinator) for her assistance in obtaining the IRB
exemption from the Medical College of Wisconsin. Finally, we
express gratitude to Kevin J. Kelly, MD, Mitchell H. Grayson, MD,
and Nicole M. Chase, MD, for their invaluable input regarding study
design and journal selection.

Cindy S. Bauer, MD*

Asriani M. Chiu, MD*

Heidi T. Zafra, MD*

Leslie M. Gimenez, MD*

Melodee L. Nugent, MAy

Pippa M. Simpson, PhDy

Monica Vasudev, MD*

*Department of Pediatrics
Division of Allergy, Asthma, and Clinical Immunology

Children’s Hospital of Wisconsin
Medical College of Wisconsin

Milwaukee, Wisconsin
yDepartment of Pediatrics

Division of Quantitative Health Sciences
Medical College of Wisconsin

Milwaukee, Wisconsin
cindysbauer@gmail.com
References

[1] Accreditation Council for Graduate Medical Education. Program and
Institutional Guidelines. Available at http://www.acgme.org/acgmeweb/
ProgramandInstitutional Guidelines/MedicalAccreditation.aspx. Accessed
February 18, 2013.

[2] Baptist AP, Baldwin JL. Physician attitudes, opinions, and referral patterns:
comparisons of those who have and have not taken an allergy/immunology
rotation. Ann Allergy Asthma Immunol. 2004;93:227e231.

[3] Shanmugam VK, Tsagaris K, Schilling A, et al. Impact of subspecialty elective
exposures on outcomes on the American board of internal medicine certifi-
cation examination. BMC Med Educ. 2012;12:94.

[4] Greenberger PA. The importance of allergy/immunology rotations as an
educational and promotional tool for our subspecialty. Ann Allergy Asthma
Immunol. 2004;93:209e211.

[5] Busse WW, Ballas ZK, Casale TB, et al. Future of Allergy/Immunology Task
Force Report. J Allergy Clin Immunol. 2012;130:1009e1010.

[6] Cook C, Heath F, Thompson R. A meta-analysis of response rates in web- or
internet-based surveys. Educational & Psychological Measurement. 2000;60:
821e836.

[7] West CP, Dupras DM. General medicine vs subspecialty career plans among
internal medicine residents. JAMA. 2012;308:2241e2247.

[8] Sax LJ, Gilmartin SK, Bryant AN. Assessing response rates and nonresponse
bias in web and paper surveys. Research in Higher Education. 2003;44:
409e432.

[9] Centers for Disease Control and Prevention. Ambulatory health care data.
Available at http://www.cdc.gov/nchs/data/ahcd/nhamcs_outpatient/2010_
opd_web_tables.pdf. Accessed January 18, 2013.

[10] National Resident Matching Program (NRMP). About Allergy/Immunology
Fellowship. Available at http://www.nrmp.org/fellow/match_name/allergy/
allergy_prev13.pdf. Accessed January 9, 2013.

mailto:cindysbauer@gmail.com
http://www.acgme.org/acgmeweb/ProgramandInstitutional
http://www.acgme.org/acgmeweb/ProgramandInstitutional
http://www.cdc.gov/nchs/data/ahcd/nhamcs_outpatient/2010_opd_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/nhamcs_outpatient/2010_opd_web_tables.pdf
http://www.nrmp.org/fellow/match_name/allergy/allergy_prev13.pdf
http://www.nrmp.org/fellow/match_name/allergy/allergy_prev13.pdf


eFigure 1. This is the survey sent electronically to medical students and residents who rotated in the Allergy and Immunology Clinic.
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eFigure 1. (continued).

Letter / Ann Allergy Asthma Immunol xxx (2013) 1e22.e2



eFigure 1. (continued).
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eFigure 1. (continued).
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eFigure 2. This is the survey sent electronically to randomly chosen medical students and residents who had never rotated in the Allergy and Immunology Clinic during
medical school or residency.
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eFigure 2. (continued).
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eFigure 2. (continued).
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eFigure 2. (continued).
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eFigure 3. This is a flow diagram depicting the study population, namely rotators (including those who elected for the AI rotation and those who were assigned to the
AI rotation) and non-rotators/controls.
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