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Interest in Internal Medicine is declining nationally1-3
and government funding to graduate medical education
may be cut by health care reforms.4 Furthermore, new
regulations requiring residency programs to either place
all of their positions within the National Resident
Matching Program (NRMP) or withdraw from the match
entirely5 have raised concerns about increasing
resources and effort necessary to recruit Internal Medicine residents, particularly for programs that have
traditionally ﬁlled a portion of positions outside the
match.6 Additionally, new duty hour restrictions,7
increasing resident workload,8,9 and the growing
number of US medical school graduates10 may push
some programs to expand their resident complement and
allocate additional resources to resident recruitment.
In this era of declining resources and increasing
regulation in graduate medical education, it is important
to understand the annual cost associated with recruiting
residents.4 This study provides a national “snapshot” of
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interview day characteristics and estimates costs associated with recruitment among US Internal Medicine
residency programs. By examining national recruitment
practices, we hope to inform programs so that they can
assess their recruitment strategies and make necessary
adjustments in response to new policy changes.5,7

METHODS
Survey of Program Directors
The Association of Program Directors in Internal
Medicine surveyed 366 directors of its member
programs in August 2009, which represented 96.3% of
the 380 categorical Internal Medicine residency programs in the US and its territories.11 Nine militarybased and 4 unincorporated territory programs were
excluded due to substantive differences in recruitment practices, leaving 353 programs eligible for this
study. The survey was conducted electronically using
a program-speciﬁc hyperlink to access the survey
online. Nonresponders received subsequent e-mails
with the hyperlink in September and October 2009. In
November of 2009, the survey was closed.
The survey contained questions addressing recruitment processes, interview day components, and estimates of recruitment costs. First, program directors were
asked to report the number of applications received,
number of US medical school graduate applicants,
number of applicants invited to interview, and number of
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applicants interviewed. Second, program directors were
Labor Statistics annual mean medical secretary salary
asked to state the number of interview days, to describe
data by region.17
Additional program variables were collected using
the components of the interview day (tour, meals,
publicly available data. Programs were categorized as
conferences, rounds, etc.), and to deﬁne the interview
community based, university based, or community based
process (faculty panel, group interview, one-on-one
university afﬁliated according to the FREIDA datainterviews, program director interview). Thirdly, to
base.14 Board certiﬁcation
ascertain an estimate of recruitexamination pass rate was obment costs, program directors
PERSPECTIVES VIEWPOINTS
tained from the American Board
reported the amount of money
spent during the 2008-2009 re Median total cost of recruitment per of Internal Medicine (ABIM) 3year program-speciﬁc running
cruitment year on food, printing
program was $148,000.
pass rate.18 Accreditation cycle
and supplies, hotel accommo Largest determinate of cost was program length, government afﬁliations,
dations, and any other costs.
size.
number of approved positions,
Lastly, program directors estimated the percentage effort
 Programs considering expanding can and number of ﬁlled positions
were obtained from the Accredspent on recruitment by resianticipate spending at least $6000 per
itation Council for Graduate
dency program personnel inadditional postgraduate year 1 (PGY1) Medical Education (ACGME)
cluding the program director,
position.
Web site.19 Program ﬁll rate was
associate program directors,
chief residents, department of
 About 25% of PGY1 positions were ﬁlled calculated using NRMP 2009
match data by subtracting
medicine chair, program adminoutside the match.
quota from matched positions.20
istrators, and secretaries.
 If all 362 Internal Medicine programs Number of positions accepted
went “all-in,” this would add an esti- outside the match was calcuEstimation of Recruitment
mated $8.9 million to recruitment cost lated by subtracting approved
Costs
nationwide.
ACGME positions from the
The total cost of recruitment
NRMP quota positions.
was estimated as the sum of the
This study was approved by
2008-2009 recruitment budget
the Mayo Clinic Institutional Review Board.
(spent on food, printing and supplies, hotels, etc.) and
the percentage effort dedicated to recruitment by resiStatistical Analyses
dency program personnel multiplied by national salary
Cost data were summarized using median and interdata for those personnel by job category. Program
quartile range (IQR), while other variables were tabudirector salary was reported in the survey by program
lated using count and percentage or mean and SD, as
directors either as exact annual salary or annual salary
appropriate. Differences in interview day composition
category. If no salary data were reported, the median
by program afﬁliation were assessed with odds ratios
program director salary of the study sample was used.
obtained from logistic regression models. Relationships
Associate program director salary was calculated using
between recruitment costs and program variables were
2008 American Medical Group Association compenexamined using bivariate and multivariate quantile
sation and ﬁnancial survey data for Internal Medicine
regression models for median total cost. Multivariate
physicians by region.12 Regions within the US were
models were adjusted for size, region, program type,
deﬁned using US Census Bureau deﬁnitions.13 Chief
accreditation cycle length, government afﬁliation,
resident salary was calculated using program-speciﬁc
presence of unﬁlled positions, ABIM rolling pass rate,
postgraduate year (PGY)4 resident salary as reported by
percent volunteer faculty, and number of categorical
the American Medical Association Fellowship and
PGY1 positions ﬁlled outside the NRMP match. A
Residency Electronic Interactive Database Access
conservative alpha level of .01 was used to account for
System Online (FREIDA).14 If PGY4 salary was not
multiple comparisons. Analyses were conducted using
available for a speciﬁc residency program, the mean
SAS statistical software (version 9.3; SAS Institute Inc,
PGY4 salary by US Census Bureau region was used.
Cary, NC).
Department of Medicine Chair salary was taken from
the median salary reported by the 2008 Administrators
RESULTS
of Internal Medicine and Association of Professors of
Medicine survey.15 Program administrator salary was
Surveys were completed by 270 of 353 (76.5%)
taken from the mean reported by the Associate Program
program directors. The geographic distribution, program
Directors in Internal Medicine (APDIM) Program
type, accreditation cycle length, government afﬁliation,
Administrators 2009 regional survey reports.16 Secreand presence of unﬁlled positions are shown in Table 1
tarial staff salary was calculated using the Bureau of
and are similar to those seen nationally.13,14,18,19
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Recruitment Characteristics and Interview Day
Programs received a mean (SD) of 2314 (1579) applications during the 2008-2009 recruitment year, of
which 84% were from international medical graduates
(Table 2). On average, programs invited 225 applicants to interview and conducted 173 interviews, with
10 interviews conducted per PGY1 position. University-based programs received fewer applications per
approved PGY1 categorical position, yet a higher number of these applications were from US
medical graduates, compared with other program
types (P ¼ .002 and P ¼ .0006, respectively, Table 2).
Candidates underwent an average of 3 individual
interviews during the interview day at each residency
program.
Table 2 shows the components of the interview day
at US Internal Medicine residency programs. For the
majority of programs, the interview day included
a tour of the hospital and facilities (264, 97.8%), lunch
(249, 92.2%), program overview/slideshow by the
program director (228, 84.4%), and morning report
(187, 69.3%). University-based programs were more
likely than community-based programs to include
a greeting by the Department of Medicine Chair (76,
83.5% vs 8, 21.6%, respectively; odds ratio [OR] 18.4,
P <.0001) and dinner the evening before the interview
day (112, 41.5% vs 7, 18.9%, respectively; OR 11.3,
P <.0001). A greater percentage of community-based
programs had candidates attend noon conference
compared with university-based programs (27, 73.0%
vs 29, 31.9%, respectively; OR 5.8, P <.0001). Less
than 10% of all programs invited candidates to

Table 1 Internal Medicine Residency Program
Characteristics (n ¼ 270)
Characteristic
Census region
Northeast
South
Midwest
West
Program description
Community-based, university-afﬁliated
University-based
Community-based
Accreditation cycle length, y
<3
3-<5
5
Government afﬁliation
Yes
No
Presence of unﬁlled positions
>3
3

n (%)
104
68
63
35

(38.5%)
(25.2%)
(23.3%)
(13.0%)

142 (52.6%)
91 (33.7%)
37 (13.7%)
26 (9.6%)
72 (26.7%)
172 (63.7%)
62 (23.0%)
208 (77.0%)
92 (34.1%)
178 (65.9%)

participate on patient care rounds with residents during
the interview day.

Estimates of Recruitment Costs
Estimates of the costs of recruitment to US Internal
Medicine residency programs are shown in Table 3.
The estimated median (IQR) total cost of recruitment
per residency program was $148,345 ($95,966234,704). The median total cost per PGY1 matriculate
was $9899 ($6494-13,271), and this estimate was
similar across program types. It cost each residency
program approximately $1042 ($733-1565) per interview conducted to recruit an intern class in the 20082009 academic year.
The largest components of recruitment costs were
effort dedicated by program directors and associate
program directors, which together accounted for approximately 64% of the estimated total cost (Table 3).
Effort contributed by program administrators and secretaries was an estimated $29,650 ($19,582-41,919) and
20% of overall cost. Programs spent about $5000 on
food throughout the recruitment season. Few programs
covered hotel costs for applicants.
The estimated median (IQR) total cost of recruitment
per position ﬁlled through the NRMP match for all
programs was $14,162 ($9741-22,605). Communitybased programs spent signiﬁcantly more than universitybased programs on recruitment per position ﬁlled
through the NRMP match ($20,939 vs $11,058,
P <.0001); however, community programs ﬁlled a lower
percentage of their total positions through the match in
2009 compared with university programs (54% vs 91%),
resulting in a higher cost per position within the match.
Table 4 shows bivariate and multivariable quantile
regression models examining relationships between
residency program characteristics and total costs of
recruitment. In bivariate analysis, program characteristics associated with higher total costs of recruitment
were:
University afﬁliation (b ¼ þ$119,244; P <.0001),
Government afﬁliation (b ¼ þ$91,467; P <.0001),
Location in the West (b ¼ þ$75,832; P ¼ .01),
Having >3 unﬁlled positions (b ¼ þ$74,027;
P ¼ .0003),
 A higher percentage of volunteer faculty (b ¼ $1069;
P <.0001), and
 Larger PGY1 class size (b ¼ þ$6787; P <.0001).






In multivariate analysis, PGY1-approved positions
(b ¼ þ$6073; P <.0001) and the number of positions
ﬁlled outside the NRMP match (b ¼ $5446;
P ¼ .0001) were the only residency program variables
independently associated with total cost of recruitment.
These results may be interpreted as: For every one
additional PGY1 categorical position, the total cost of
recruitment increased by $6073, and for every one
additional PGY1 categorical position taken outside the
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Recruitment and Interview Day Characteristics of 270 US Internal Medicine Programs
Community Based
All Programs University Based University Afﬁliated Community Based
(n ¼ 91)
(n ¼ 142)
(n ¼ 37)
P Value
(n ¼ 270)

Recruitment, mean (SD)
Total applications received
2314 (1579) 2270 (1107)
Total USMG applications
362 (467)
715 (609)
Total interviews extended
225 (142)
306 (137)
Total interviews conducted
173 (112)
242 (113)
Applications received per PGY1 position
159 (208)
94 (58)
USMG applications per PGY1 position
18 (19)
24 (18)
Interviews extended per PGY1 position
13 (6)
12 (4)
Interviews conducted per PGY1 position
10 (4)
9 (3)
Interviews conducted by program director
57 (72)
55 (76)
Interview day components, n (%)
Tour
264 (98%)
90 (99%)
Lunch
249 (92%)
89 (98%)
Program director overview/slideshow
228 (84%)
85 (93%)
Breakfast
189 (70%)
78 (86%)
Morning report
187 (69%)
72 (79%)
Greeting by Chair of Medicine
142 (53%)
76 (84%)
Noon conference
137 (51%)
29 (32%)
Dinner the night before interview
112 (42%)
66 (73%)
Attending rounds
53 (20%)
17 (19%)
Patient care rounds with residents
25 (9%)
11 (12%)
Faculty panel interview
24 (9%)
7 (8%)
Applicants interviewed as a group
7 (3%)
1 (1%)
Other*
30 (11%)
11 (12%)

2473
195
193
143
197
14
14
10
61

(1865)
(242)
(134)
(99)
(267)
(19)
(7)
(5)
(73)

1804
177
156
123
162
16
13
10
45

(1191)
(199)
(97)
(76)
(118)
(16)
(6)
(5)
(56)

.002
.0006
.02
.07
.45

137
125
115
89
92
58
81
39
30
11
10
4
18

(97%)
(88%)
(81%)
(63%)
(65%)
(41%)
(57%)
(28%)
(21%)
(8%)
(7%)
(3%)
(13%)

37
35
28
22
23
8
27
7
6
3
7
2
1

(100%)
(95%)
(76%)
(60%)
(62%)
(22%)
(73%)
(19%)
(16%)
(8%)
(19%)
(5%)
(3%)

.98
.56
.04
.04
.02
.0005
<.0001
<.0001
<.0001
.77
0.52
0.16
0.10

PGY1 ¼ post-graduate year 1; USMG ¼ US medical graduate.
*Resident discussion panel, chief resident presentation, city tour, simulation center tour, meeting with fellowship directors.

NRMP match, the total cost of recruitment decreased by
$5446.

DISCUSSION
This study provides national data on characteristics
and costs of recruitment to US Internal Medicine
residency programs. These data can help programs
optimize their recruitment strategies in this era of
declining interest in Internal Medicine,1-3 potential
funding cuts to graduate medical education,4 and the
NRMP “all-in” requirement.5
To optimize recruitment success, residency programs
attempt to design interview day experiences to highlight
program characteristics and meet the expectations of
applicants. Multiple studies have described factors that
are important in an applicant’s creation of a rank list.21-32
Certain factors, for example, geographic location of
a program, cannot be modiﬁed. However, among the
modiﬁable factors are applicants’ interactions with
current residents and observation of the workplace environment. One way to expose applicants to residents and
showcase the workplace environment without increasing
interview day costs is to have applicants participate in
patient care rounds with residents. At the time of this
study, only 9.3% of programs were doing this. In this

analysis, dinner with residents the evening before the
interview day (conducted more frequently by universitybased compared with community-based programs) is
another opportunity for applicants to interact with residents that represented a small portion of total cost.
The median total cost of recruitment per program participating in this survey was approximately
$148,000; when these costs are extrapolated to all 362
US Internal Medicine programs (excluding militarybased and unincorporated territory programs), recruitment costs exceed $50 million annually. As would be
expected, program size is a major determinant of overall
recruitment cost. Residency programs that are considering expanding their resident complement to meet
challenges posed by duty hour restrictions,7 increasing
resident workload8,9 and patient complexity, or to
accommodate the growing number of graduates from
new or expanding US medical schools10 can anticipate
spending at least $6000 per additional incremental
PGY1 position for recruitment, based on the results of
the multivariate model in this study. Institutions planning to expand their training programs may ﬁnd this
information helpful in determining program budgets.
In May 2012, the NRMP implemented a signiﬁcant
policy change referred to as the “all-in” rule, requiring
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Table 3

Estimated Recruitment Costs of 270 US Internal Medicine Residency Programs

University Based (n ¼ 91)
Median (IQR)

Program director effort
Associate program director effort*
Chief resident effort†
Administrative staff effort‡
Department of medicine chair effort
Food
Supplies
Hotel
Total estimated recruitment cost per program
Cost per PGY1 matriculate
Cost per NRMP matched position)§

$42,400
$52,022
$12,206
$29,650
$369
$4850
$600
$0
$148,345
$9899
$14,162

$50,000
$86,703
$25,425
$40,420
$699
$10,000
$1000
$0
$239,821
$9639
$11,058

$37,500
$38,781
$8198
$26,257
$0
$4225
$600
$0
$120,920
$9809
$16,387

($27,750-59,375)
($23,376-89,291)
($4346-25,450)
($19,582-41,919)
($0-854)
($2400-10,000)
($300-1000)
($0-700)
($95,966-234,704)
($6494-13,271)
($9741-22,605)

($37,500-72,521)
($57,820-140,253)
($12,226-42,383)
($27,562-56,113)
($427-932)
($4850-24,000)
($600-2000)
($0-4500)
($162,815-317,526)
($6438-12,898)
($7792-14,708)

($25,000-56,250)
($19,273-60,692)
($1380-15,282)
($17,505-35,134)
($0-777)
($2000-5000)
($250-1000)
($0-1000)
($87,933-187,916)
($6347-13,337)
($11,162-24,334)

IQR ¼ interquartile range; NRMP ¼ national resident matching program; PGY1 ¼ post-graduate year 1.
*Includes total effort by all associate program directors at each program.
†Includes total effort by all chief residents at each program.
‡Includes effort by program administrators and secretaries.
§n ¼ 263 for this variable because 3 programs did not participate in the match and 4 programs did not ﬁll any of their available positions in the match.

Community Based
(n ¼ 37)
Median (IQR)
$37,500
$28,910
$5794
$19,693
$0
$2000
$500
$0
$105,256
$10,347
$20,939

($25,000-50,000)
($18,700-63,602)
($0-16,953)
($14,190-31,004)
($0-0)
($900-4850)
($200-600)
($0-0)
($81,880-140,980)
($7382-13,293)
($13,647-28,096)
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Cost Component

All Programs (n ¼ 270)
Median (IQR)

Community Based
University Afﬁliated
(n ¼ 142)
Median (IQR)

Brummond et al

Table 4

Multivariate Quartile Regression Model of Relationships between Residency Program Characteristics and Total Costs of Recruitment (n ¼ 270 Programs)
Unadjusted

ABIM rolling pass rate 2006-2008, %
Volunteer faculty, %
Positions ﬁlled outside NRMP Match, n
PGY1 categorical positions, n

Median (IQR)†

35
68
63
104

$215,881
$144,031
$160,243
$139,831

(13.0%)
(25.2%)
(23.2%)
(38.5%)

($122,032-317,526)
($95,424-222,730)
($96,514-247,841)
($91,892-218,772)

b (SE)

b (SE)

P Value

.01
.76
.43

þ$22,282 (21,476)
$15,139 (14,260)
þ$3459 (12,226)
-

.14
.45
.83

P Value

þ$75,832
þ$7032
þ$20,193
$140,050

(30,694)
(20,816)
(27,885)
(11,710)

37 (13.7%)
91 (33.7%)
142 (52.6%)

$105,256 ($81,880-140,980)
$239,821 ($162,815-317,526)
$120,920 ($87,933-187,916)

$15,321 (12,086)
þ$119,244 (17,677)
$120,577 (8522)

.08
<.0001

þ$14,717 (10,251)
þ$31,899 (20,540)
-

.13
.05

26 (9.6%)
72 (26.7%)
172 (63.7%)

$126,666 ($79,272-239,054)
$117,690 ($88,053-214,281)
$169,669 ($104,694-242,558)

$33,482 (33,340)
$50,981 (16,299)
$169,441 (10,790)

.21
.03

$3081 (24,184)
$20,724 (9891)
-

.63
.08

62 (23.0%)
208 (77.0%)

$227,776 ($140,294-317,526)
$133,193 ($91,892-212,075)

þ$91,467 (19,655)
$135,960 (8749)

<.0001

þ$32,328 (27,317)
-

.49

92 (34.1%)
178 (65.9%)

$201,555 ($115,724-269,792)
$126,216 ($88,583-216,368)

þ$74,027 (17,228)
$126,890 (9400)

.0003

þ$5035 (13,543)

.99

Mean (SD)

Expected Median (SE)

92.6
40.7
4.5
18.6

$149,957
$163,162
$149,808
$165,978

(6.1)
(35.4)
(5.5)
(11.1)

(8446)
(8092)
(9950)
(5076)

þ$1952
$1069
$2786
þ$6787

(1401)
(208)
(1136)
(652)

Resident Recruitment Costs

Census region
West
South
Midwest
Northeast‡
Program description
Community-based
University-based
Community-based, university
afﬁliated‡
Accreditation cycle length, y
<3
3-<5
5‡
Government afﬁliation
Yes
No
Presence of unﬁlled positions
>3
3‡

n (%)

Adjusted*

-

.16
<.0001
.04
<.0001

þ$420
$190
$5446
þ$6073

(744)
(158)
(1069)
(981)

.50
.35
.0001
<.0001

ABIM ¼ American Board of Internal Medicine; IQR ¼ interquartile range; PGY1 ¼ post-graduate year 1; SE ¼ standard error.
*Intercept for multivariate (adjusted) model is $158,042 (11,291).
†Median (IQR) is $148,345 ($95,966-234,704) for all 270 included programs.
‡Reference group.
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residency programs to either place all of their positions
within the NRMP match or withdraw their entire
program from the match.5 In the 2013 recruitment year,
all residency programs must decide whether they will
go “all-in” or “all-out” of the match. Internal Medicine
program directors have expressed concerns about the
adverse impact of this policy change on recruitment
costs; particularly for smaller community-based programs.6 The results of this study validate these
concerns, showing that programs accustomed to ﬁlling
a portion of positions outside the match that now
decide to go “all-in” can expect to spend approximately
$5500 more on recruitment per position converted
from outside to inside the match. It is important to note
that this estimate is conservative because programs will
likely need to interview a greater number of applicants
to ﬁll a position within the match than they did to ﬁll
a position via an “out of match offer.” Among the 270
programs in this analysis, 24.7% of all PGY1 positions
were ﬁlled outside the match, a similar percentage as
reported in other studies.33 If all 362 US programs
were to go “all-in” in 2013, this would add an estimated $8.9 million to recruitment costs nationwide,
which does not take into account the costs of processing a greater number of applications that may
occur as a result of this policy.6 These data will help
residency programs that have historically ﬁlled
a percentage of their positions outside the match to
approximate resources necessary for recruitment
should they decide to go “all-in.”
This study has several limitations. The crosssectional design does not aim to address causality, but
rather provides descriptive information and associations
among variables pertaining to residency recruitment.
The estimates of resources spent on recruitment were
subjectively reported by Internal Medicine program
directors and are subject to recall bias. Salary estimates
for individuals other than program director are approximations using publicly available data and are
intentionally conservative, thus true costs of recruitment are underestimated. As such, cost data are estimates intended to provide a gestalt description of
resources required for Internal Medicine residency
recruitment.
In summary, this study is among the ﬁrst to describe
recruitment practices to US Internal Medicine residency
programs and associated costs. Programs planning to
expand their resident complement or ﬁll a greater
number of positions through the NRMP may anticipate
increased recruitment costs. Data from this study should
help Internal Medicine residency programs assess their
recruitment practices and make informed adjustments in
response to new policy changes.
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