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BACKGROUND: Entry into general internal medicine (GIM) has de-

clined. The effect of the inpatient general medicine rotation on medical

student career choices is uncertain.

OBJECTIVE: To assess the effect of student satisfaction with the

inpatient general medicine rotation on pursuit of a career in GIM.

DESIGN: Multicenter cohort study.

PARTICIPANTS: Third-year medical students between July 2001 and

June 2003.

MEASUREMENTS: End-of-internal medicine clerkship survey as-

sessed satisfaction with the rotation using a 5-point Likert scale. Pur-

suit of a career in GIM defined as: (1) response of ‘‘Very Likely’’ or

‘‘Certain’’ to the question ‘‘How likely are you to pursue a career in

GIM?’’; and (2) entry into an internal medicine residency using institu-

tional match data.

RESULTS: Four hundred and two of 751 (54%) students responded. Of

the student respondents, 307 (75%) matched in the 2 years following

their rotations. Twenty-eight percent (87) of those that matched chose

an internal medicine residency. Of these, 8% (25/307) were pursuing a

career in GIM. Adjusting for site and preclerkship interest, overall sat-

isfaction with the rotation predicted pursuit of a career in GIM (odds

ratio [OR] 3.91, Po.001). Although satisfaction with individual items

did not predict pursuit of a generalist career, factor analysis revealed 3

components of satisfaction (attending, resident, and teaching). Adjust-

ing for preclerkship interest, 2 factors (attending and teaching) were

associated with student pursuit of a career in GIM (Po.01).

CONCLUSIONS: Increased satisfaction with the inpatient general

medicine rotation promotes pursuit of a career in GIM.
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A lthough the most recent data show no change in the

number of medical students choosing and entering cate-

gorical internal medicine residencies, student interest in gen-

eral internal medicine (GIM) has been declining over most of the

past decade.1,2 This declining interest is evident in the results of

the Medical Student Graduation Questionnaire administered

by the Association for American Medical Colleges which dem-

onstrate a decrease in the percentage of students intending to

enter a career in GIM between 1999 and 2003 (from 12.1% to

5.2%), with a corresponding increase in the number of students

intending to enter a specialty of internal medicine.3

To assure an adequate supply of future General Intern-

ists, factors associated with medical student interest in this

career path require attention.4 A desire for a controllable life-

style, the rising cost of medical education, and physician dis-

satisfaction because of poor reimbursement and practice

hassles are all potential causes of this declining student in-

terest.5–13 This waning interest also may relate, in part, to the

experience of medical students during their medicine rota-

tions. Although studies suggest that ambulatory experiences

or exposure to generalist preceptors during the third year are

associated with improved perception of and increased entry

into generalist careers, many of these studies took place over a

decade ago, when initiatives deisgned to promote primary care

were implemented and the economic environment for medicine

was different.14–19 In many academic teaching hospitals,

though medical student exposure to GIM is primarily through

the inpatient general medicine rotation, the effect of this rota-

tion on a student’s intention to pursue a career in GIM is not

known. While internal medicine clerkships are consistently

highly rated by graduating medical students, their impact on

student interest in pursuing a career in GIM is debatable.20

Indeed, the president of the Association of American Medical

Colleges has suggested that the third-year inpatient experi-

ence in internal medicine has a negative impact on medical

student interest in a GIM career because of the complex nature

of medical inpatients and the frequent absence of well-func-

tioning systems in academic teaching hospitals.21

One important challenge to studying student entry into a

career in GIM is defining an appropriate outcome variable.

Earlier studies often used the outcome, ‘‘number of students

choosing a generalist specialty,’’ defined as exclusively family

medicine or the composite outcome of family medicine, pe-

diatrics, or internal medicine.22 Entry into an internal medi-

cine residency alone may not accurately reflect student entry

into a career as a General Internist given the increasing ma-

jority of internal medicine trainees choosing subspecialty fel-

lowship training or hospitalist careers.23 An ideal study would

follow third-year students for at least 5 years until the end of

Prior presentations of these data include Midwestern Society of Gen-

eral Internal Medicine Conference in Chicago, IL, on September 30, 2005

and the National Society of General Internal Medicine Conference in New

Orleans, LA, on May 11, 2005.
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their internal medicine residency, to determine if residents

ultimately choose careers as General Internists, hospitalists,

or subspecialists. In the absence of this ideal study, a potential

short-term measure we can use to reflect student pursuit of a

GIM career may be obtained by using students’ stated likeli-

hood of entering a career in GIM, coupled with matching into

an internal medicine residency. In this multicenter study, we

used this measure to assess the effect of student satisfaction

with the inpatient general medicine rotation and aspects of the

rotation (teaching, attending and resident characteristics, and

patient care) on student pursuit of a career in GIM.

METHODS

The data used for this study were collected for the Multicenter

Trial of Academic Hospitalists, a quasi-randomized study of

the effect of hospitalists as attendings on patient outcomes on

general medicine services at 6 academic medical centers (Brig-

ham and Women’s Hospital, University of Chicago, University

of California, San Francisco, University of Iowa, University of

New Mexico, and University of Wisconsin) between July 2001

and June 2003. All sites are large academic medical centers

that have prominent academic sections or divisions of GIM.

Third-year medical students were asked to complete a ques-

tionnaire upon completion of their general medicine rotation.

Students were required to rotate on an inpatient general med-

icine rotation for an average of 4 weeks, with no student doing

less than 2 weeks. Inpatient general medicine services were

staffed by an attending physician who was a General Internist,

a subspecialist, or a hospitalist. The Institutional Review

Board at all sites approved this study.

QUESTIONNAIRE DESIGN

Medical students were administered a 22-item end-of-

clerkship questionnaire that assessed overall satisfaction

and satisfaction with specific aspects of the rotation in 3 do-

mains: (1) teaching; (2) characteristics of attending and resi-

dent; and (3) patient care. Overall satisfaction and satisfaction

with specific aspects of the rotation were measured on a 5-

point Likert scale from 1 (Very Dissatisfied) to 5 (Very Satis-

fied). Questions regarding patient volume and supervision of

clinical work were measured on a 5-point scale, ranging from 1

(Far too Little) to 5 (Far too Much), with a score of 3 corre-

sponding to ‘‘Just Right.’’ These surveys have been used at one

of the sites in prior studies of the effect of a hospitalist service

on teaching and satisfaction.24,25 The response to the ques-

tion, ‘‘Upon completion of this clerkship, how likely are you to

pursue a career in GIM?’’ was measured on a 5-point scale

with the following possible responses: (1) Not At All Likely; (2)

Not Very Likely; (3) Somewhat Likely; (4) Very Likely; and (5)

Certain. Using this same response set, the following question

was asked to gauge student’s preclerkship interest in pursuing

a career in GIM: ‘‘Before this clerkship began, how likely were

you to pursue a career in GIM?’’

MATCH DATA

Entry into an internal medicine residency was determined by

using institutional match data from the 2 years after comple-

tion of the students’ clerkships. Those students that matched

into categorical internal medicine, primary care internal med-

icine, or medicine pediatrics residency programs were labeled

as students that entered an internal medicine residency.

DATA ANALYSIS

Descriptive statistics were used to summarize overall satisfac-

tion, satisfaction with specific aspects of the rotation, preclerk-

ship interest in a career in GIM, intention to pursue a career in

GIM, and entry into an internal medicine residency. Student

pursuit of a career in GIM was defined as: (1) a stated likelihood

of 4 (Very Likely) or 5 (Certain) of pursuing a career in GIM after

the rotation and (2) matching into an internal medicine residen-

cy. Because it is likely that students interpreted ‘‘GIM’’ to include

hospitalist as well as outpatient generalist careers, an additional

question was asked regarding whether students’ envisioned a

mostly inpatient career, mostly outpatient career or were uncer-

tain. Those students with a high stated likelihood of pursuing a

career in GIM, and who envisioned a mostly inpatient career

were excluded because of presumed interest in a hospitalist ca-

reer. Those students that were uncertain were also excluded.

Multivariable logistic regression was performed, controlling for

site and initial interest in career in GIM, to determine the effect of

overall satisfaction on student pursuit of a career in GIM. These

analyses were repeated to determine the effect of satisfaction

with specific rotation elements on student pursuit of a career in

GIM. We then used multivariable ordinal logistic regression, ad-

justing for site and initial interest in a career in GIM, to assess

the effect of satisfaction with specific rotation elements on in-

creased overall satisfaction with the rotation. Because survey

items were highly correlated, factor analysis was performed to

extract principal components of overall satisfaction based on re-

sponses to survey items.26 Factor analysis is a statistical proce-

dure to allow analysis of highly correlated items by extracting

independent factors that may be responsible for variability

across them, By definition, factors are uncorrelated and can be

used in regression analyses without concern of collinearity. Each

factor has an eigenvalue which measures the amount of varia-

tion in the total sample accounted for by each factor. Those fac-

tors with an eigenvalue 41 were retained. These factors were

extracted through iterated principal factor extraction, along with

varimax rotation to simplify the interpretation of the factors.

Survey items were scored based on their relationship to each

factor to identify the factor. Similar to a prior study of medical

students, the factors were then used to predict our outcome of

interest, student pursuit of a career in GIM.27 All statistical tests

were performed using Intercooled Stata 8.0 (Stata Corp., College

Station, TX), with statistical significance defined as Po.05.

RESULTS

Of the 751 third-year medical students that rotated on general

medicine services, 402 (54%) completed our survey. Response

rates per site were: site 1 (107/173; 62%); site 2 (46/123;

37%); site 3 (58/156; 37%); site 4 (55/78; 71%); site 5 (81/

116; 70%); and site 6 (55/105; 52%). The majority of students

(354/397; 89%) were either Satisfied (4) or Very Satisfied (5)

with their general medicine rotation, with a mean rating of

4.34 (Table 1). Students were particularly satisfied with cer-

tain attending or resident characteristics (e.g., availability, re-

lationship, clinical excellence, and emphasis on education),

with an average rating above 4.2. Items relating to other rota-

tion aspects, such as teaching about clinical topics and em-
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phasis on evidence-based medicine, all scored above 4. How-

ever, there were certain aspects of the rotation with which stu-

dents were less satisfied, namely teaching about basic

science topics, cost-effectiveness, and managed care.

Three hundred and seven (75%) of survey respondents

matched into a residency program in the 2 years after their

third-year internal medicine clerkship (Fig. 1). Of these, 87

(28%) chose to enter an internal medicine residency. This is

higher than the reported 19% of students choosing internal

medicine residencies of those that successfully match in the

National Residency Matching Program for the years of this

study.28 Rates of matching into an internal medicine residen-

cy varied by site between 21% and 31%, and these differences

were not significantly different. Of those students that matched

into an internal medicine residency, 39/87 (44%) state a high

likelihood of pursuing a career in general intenral medicine. Ten

of these 39 students responded that they also envisioned a ca-

reer that was mostly inpatient and an additional 4 were uncer-

tain. After excluding these students, 25/87 (30%) of those

students that matched into an internal medicine residency, or

25/307 (8%) of students that matched overall, met criteria for

the outcome of interest, students pursuing a career in GIM.

In multivariable analysis, controlling for preclerkship in-

terest and site, overall satisfaction with the rotation was directly

related to student pursuit of a GIM career (Table 2). For every 1

point increase in overall satisfaction on the 5-point scale, stu-

dents were almost 4 times more likely to intend to pursue a ca-

reer in GIM (odds ratio [OR] 3.91, Po.001). Of note, 2 of the sites

did not have any students that were pursuing a career in GIM.

Student satisfaction with specific elements of the rotation

predicted increased overall rotation satisfaction (Table 3).

These elements included attending and residents characteris-

tics such as better relationships with attending and resident

and quality of attending rounds; and elements related to

teaching, such as teaching about clinical topics, and the

presence of a structured curriculum.

Satisfaction with specific rotation elements did not predict

student pursuit of a career in GIM. Factor analysis of rotation

elements confirmed the existence of 3 factors corresponding to

attending characteristics, resident characteristics, and teach-

ing. The total variance explained by the 3 factors is 70%. Sur-

vey items that corresponded to these factors are grouped

accordingly in Table 1. In multivariable logistic regression, 2

of these factors (attending characteristics and teaching) were

significant predictors of student pursuit of a career in GIM (at-

tending OR 2.15, Po.017; teaching OR 2.16, Po.002).

DISCUSSION

Our study shows that third year medical students are gener-

ally satisfied with the inpatient general medicine rotation. Sat-

isfaction with the GIM rotation was an important independent

predictor of student pursuit of a career in GIM. Overall satis-

faction could be attributed to 3 distinct factors: satisfaction

with the attending, resident, or teaching. Two of these, attend-

ing characteristics and teaching, were also significant predic-

tors of pursuit of a career in GIM.

Table 1. Student Satisfaction with the Inpatient General Medicine
Rotation: Overall and with Specific Elements

Question (n=402) Mean Standard
Deviations

Overall, how satisfied were you with your
experience on the general medicine service
this month?�

4.34 0.86

How satisfied are you with the following aspects
of your work on the medical wards this month?�

Teaching
Teaching about clinical topics 4.19 0.85
Emphasis on evidence-based medicine 4.10 0.92
Presence of structured curriculum 3.86 0.95
Teaching about basic science topics 3.44 0.95
Teaching about cost-effectiveness 3.22 1.01
Teaching about managed care 2.79 0.99

Attending characteristics
Quality of attending rounds 4.23 0.83
Clinical excellence 4.53 0.74
Availability 4.34 0.88
Relationship 4.32 0.90
Emphasis on education 4.26 0.92
Provision of timely feedback 4.05 1.04

Resident characteristics
Clinical excellence 4.55 0.70
Availability 4.60 0.71
Relationship 4.59 0.74
Emphasis on education 4.22 0.94
Provision of timely feedback 4.16 0.95

Patient care
Patient volumew 2.97 0.49
Supervision of your clinical workw 2.82 0.60

�Likert scale responses ranged from 1 (Very Dissatisfied) to 5 (Very Sat-

isfied).
wLikert scale responses ranged from 1 (Too Little) to 5 (Too Much).

402/751 (54%)
survey respondents

307/402 (75%) survey
respondents matched

87/307 (28%) matched
into internal medicine

residency

39/87 (44%) with high
stated likelihood of
pursuing a career in

GIM

95/402 (25%)
respondents unmatched

220/307 (72%) matched
into other specialties

48/87 (56%) with less
than high likelihood of

entering GIM

10/39 envision mostly
inpatient career and

4/39 uncertain

25/87 (30%) entered an internal
medicine residency and

pursuing a career in general
internal medicine

25/307 (8%) matched respondents pursuing a
career in general internal medicine

FIGURE 1. �High stated likelihood of pursuing a career in general

internal medicine (GIM) is defined as a response of 4 (Very Likely) or

5 (Certain) to the question, ‘‘Upon Completion of this clerkship,

how likely are you to pursue a career in GIM?’’
wEnvisioning a predominantly inpatient career is defined as a re-

sponse of 1 (mostly inpatient) or 2 (somewhat more inpatient) to

the question, ‘‘If you do choose a career in GIM, what balance of

inpatient and outpatient do you envision for yourself?’’
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Given the projected shortage of generalist physicians, it is

especially important to target efforts to improve interest and

entry of medical students into GIM. While it has been acknowl-

edged that the medicine clerkship is not likely the primary

driver of career choice, our data suggest that its contribution is

important.29 Specifically, improvements in overall satisfaction

with the rotation may result in increased entry into GIM inde-

pendent of a student’s initial interest in a generalist career.

Although student satisfaction with the internal medicine clerk-

ship is high, our data suggest that if all students were ‘‘Very

Satisfied’’ with the rotation, the number of students pursuing a

career in GIM would increase by nearly 50%, a notable contri-

bution to increasing the size of the future generalist workforce.

In considering specific interventions to improve overall

satisfaction on the general medicine rotation, this study sug-

gests the importance of relationship building with the attend-

ing and resident.30,31 This may be facilitated through

optimization of medical student interaction with the attending

and resident during the rotation period by minimizing team

switches. Departments of medicine and GIM should consider

selecting attendings with the high teaching evaluations to ro-

tate on inpatient teaching services and protect attending time

to ensure adequate teaching and relationship building time.

Faculty development in teaching skills may also help. In ad-

dition, augmenting current teaching efforts through a struc-

tured curriculum focused on clinical topics may also improve

overall satisfaction with the rotation. Students’ feedback about

teaching, quality of rounds, and patient volume should be

solicited early in the rotation to set and exceed expectations

to improve student satisfaction.

This study also attempts to build on earlier studies by

using a novel outcome measure that incorporates both entry

into an internal medicine residency and a high stated likeli-

hood of pursuing a career in GIM. Although the validity and

reliability of this outcome measure is still unknown, our re-

sults are consistent with national trends that demonstrate ap-

proximately one-third of internal medicine residents do not

pursue subspecialty training.32 Nevertheless, 1 reason for

caution in interpretation of these results is that the students’

stated likelihood of pursuing a career in GIM after the rotation

was much higher than expected. It is likely that students in-

terpreted the definition of GIM to refer to a wide range of ca-

reers in internal medicine, including internal medicine

subspecialty practice or hospitalist practice. Confusion re-

garding the meaning of the term ‘‘GIM’’ with the advent of hos-

pital medicine raises important implications for future work

and recruitment to the field. First, a measure to assess student

intention to enter a career in GIM may need to include a

more specific definition of GIM or include further qualifying

questions, such as interest in subspecialty medicine used in

prior studies.33 Second, students may only be considering the

proximate choice they face, the choice of a general residency

program. In answering this question, they may be expressing

their intention to pursue a residency in internal medicine, but

remain relatively undifferentiated regarding careers within in-

ternal medicine. For example, changing the definition of pur-

suit of a career in GIM to include those students that

envisioned inpatient careers or were uncertain does not

change our results. Lastly, third-year students may be inter-

ested in pursuing a career in GIM which diminishes by the end

of their internal medicine residency.

There were several limitations of this study. First, al-

though not atypical for surveys of medical students, our 54%

average response rate and varying response rate by site may

have caused sampling bias.34–36 This could be partly respon-

sible for the statistically significant site differences observed in

overall satisfaction at site 2 compared with the reference site.

This could also partly explain why 2 sites did not have any

Table 2. Predictors of Pursuit of a Career in General Internal
Medicine�

Predictorw

(n=297)
Odds
Ratio

95% Confidence
Interval

P value

Overall satisfaction 3.91 1.52 to 10.07 .01
Preclerkship interestz

Not at all likely (1) 0.24 0.03 to 1.99 .19
Not very likely (2) 0.15 0.03 to 0.71 .02
Very likely (4) 0.72 0.24 to 2.09 .54
Certain (5) 5.51 1.12 to 27.09 .04

Site
Site 2 0.68 0.13 to 3.59 .65
Site 4 1.23 0.30 to 4.98 .77
Site 5 0.87 0.29 to 2.56 .79

�We defined a student as pursuing a career in general internal medicine

if they met all of the following 3 criteria: (1) a high stated likelihood of

pursuing a career in general internal medicine (a response of 4 (Very

Likely) or 5 (Certain) to the question, ‘‘Having completed this clerkship,

how likely do you feel you are to pursue a career in general internal

medicine?’’); (2) matched into an internal medicine residency; and (3) did

not envision a predominantly inpatient practice setting.
wThese are the results of a multivariable logistic regression model, con-

trolling for level of preclerkship interest and site, to test the effect of

overall satisfaction, ranging from 1 to 5 on pursuit of a career in general

internal medicine. Those students who had a preclerkship interest of

‘‘Somewhat Likely’’ served as the reference group. Because sites 3 and

6 included no students in pursuit of a career in general internal medi-

cine, they were combined with site 1 to form the reference group.
zPreclerkship interest is defined as response to the following question,

‘‘Before this clerkship began, how likely did you feel you are to pursue a

career in general internal medicine?’’ The reference group is those stu-

dents who responded ‘‘Somewhat Likely’’ (3).

Table 3. Elements of Inpatient Rotation that Predict Increased
Overall Satisfaction�

Predictor (n=402) Odds Ratio 95% Confidence Interval P Value

Teaching 1.44 1.04 to 2.00 .03
Presence of structured curriculum
Clinical topics 1.72 1.12 to 2.65 .01

Attending characteristics
Quality of attending
rounds

1.91 1.25 to 2.94 .01

Relationship 1.81 1.17 to 2.82 .01
Resident characteristics

Relationship 1.96 1.17 to 3.27 .01
Provision of timely
feedback

1.72 1.22 to 2.44 .01

Patient care
High volume 0.40 0.17 to 0.95 .04

Sitez

Site 2 2.82 1.05 to 7.57 .04

�Results are for a multivariate ordinal logistic regression model using

satisfaction with rotation elements listed in Table 1 to predict odds of

increased overall satisfaction, measured on a 5-point Likert scale from 1

(Not at All Satisfied) to 5 (Very Satisfied). Only those items that were

statistically significant predictors of overall satisfaction are included in

the table.
zResults are adjusted for pre-clerkship interest and site (reference
groups include those students that responded ‘‘Somewhat Likely’’ (3)
and those students from site 1, respectively).
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students actively pursuing a career in GIM. However, because

our results are adjusted by site, differences in response rates

and interest in GIM alone cannot explain the findings. In ad-

dition, after adjusting for site, nonresponders did not differ in

their rates of matching into residency programs or in the rate

of matching into an internal medicine residency from respond-

ers. Second, we did not have statistical power in stratified

analyses to examine the effect of satisfaction with the rotation

and its elements on student pursuit of a career in GIM. For

example, the 35% of students who were ‘‘Somewhat Likely’’ to

pursue a career in GIM before the rotation began represent a

group that might be particularly valuable to understand and

target for intervention if there was adequate statistical power

to draw conclusions within that subgroup. Third, we assessed

preclerkship interest through retrospective report on the end-

of-clerkship survey, raising the issue of the validity of these

responses. For example, students’ satisfaction with the rota-

tion may have biased their rating of preclerkship interest.

However, in simple w2 analyses and in site-adjusted ordinal

logistic regression models, level of preclerkship interest and

overall satisfaction did not appear to be significantly associat-

ed. In additional analyses, removing preclerkship interest from

our models did not change our results. Lastly, we did not as-

sess the effect of specialty of the attending physicians (e.g.,

hospitalist, subspecialist, generalist) and resident career

interest on students interest in GIM.

In conclusion, increased satisfaction with the inpatient

general medicine rotation promotes student pursuit of a career

in GIM. The inpatient general medicine rotation may be an im-

portant target for efforts to increase entry into the field.

This study was supported by the Agency for Healthcare Re-
search and Quality grant R01 10597-A Multicenter Trial of Ac-
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Micah Prochaska, Ms. Veronica Tirado, and Drs. David Gonz-
ales, Anupama Gupta, and Rajiv Swamy for their research
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