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Inadequate physician skills after the completion of residency training1-3 is a growing public concern. Calls for
reform have been reiterated by multiple stakeholders.4,5
In response, the Accreditation Council for Graduate
Medical Education (ACGME) has mandated that programs adopt new curricula requiring residents to learn
the skills physicians need to practice in today’s complex
health care system. In particular, training program
curricula are now organized around the 6 ACGME competencies (patient care, medical knowledge, professionalism, systems-based practice, practice-based learning,
and communication skills) and program speciﬁc milestones to address some of the gaps in resident skill sets.6,7
Despite the attention given to resident education
and competence, little nationwide data describe the
content and pedagogies used in Graduate Medical
Education (GME). To our knowledge, only 1 prior
study attempted to describe what residency programs
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nationwide are teaching. In 2008-2009, at the request
of the Medicare Payment Advisory Commission
(MedPAC), the RAND Corporation conducted a
descriptive study of GME curricular content via
semistructured interviews with a representative sample
of internal medicine residencies. RAND concluded
that the curricular content of residency programs had
fallen short of expert recommendations. Areas of
particular concern included the integrative competencies of systems-based practice, practice-based
learning, and communication skills. In addition,
RAND found deﬁciencies in the use of nonhospitalbased training sites and use of information technology.8
A major limitation of the RAND study involved
its small sample size. Only 20 of 320 allopathic and
6 of 51 osteopathic internal medicine residencies (7%)
were included. Although the RAND study authors
considered those samples to be representative, they
acknowledged that their results were not generalizable.8
Nevertheless, the report had far-reaching effects:
MedPAC made GME funding recommendations largely
on the basis of the ﬁndings from the RAND report.
More recently, the IOM has also made major GME
funding recommendations.9,10,11
The aim of this study is to describe the curricular content of today’s internal medicine residency
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programs and compare our ﬁndings with the RAND
report. We limit our analysis to the 3 ACGME competencies that garnered the most public concern and were
studied by RAND. We hope this article informs the
GME community and policymakers about the progress
made in teaching these integrative competencies.

MATERIALS AND
METHODS

these questions were dropped from the ﬁnal report. In
August 2011, the APDIM e-mailed its structured webbased survey to its 365 member programs, representing
95.8% of the US categorical internal medicine residencies. Nonresponders were contacted in September
and October. The survey was closed to responses in
November 2011. This study was
approved by the institutional
PERSPECTIVES VIEWPOINTS
review board of Mayo Clinic
 This is the ﬁrst study to provide and administered by the Mayo
nationwide prevalence rates of compe- Survey Research Center.

The Association of Program
Directors in Internal Medicine
tency training in Internal Medicine, with
(APDIM) conducts a yearly
particular attention to the integrative Data Analysis
survey of internal medicine rescompetencies of system-based practice, We used SAS statistical software
idency directors in the United
practice-based learning and improve- (version 9.1; SAS Institute, Inc,
States. The survey contains a
ment, and communication skills.
core section on basic program
Cary, NC) for all statistical
and program director de Overall high rates of training are analyses. Data from publically
mographics and a variable secoccurring in select topics for all 3 available sources were comtion on topics of current interest
bined with the APDIM survey
competencies.
in internal medicine training.
data to categorize programs
 There is room for improving training in by type (university, community,
The details of survey development have been described.12,13
nonhospital-based sites and sophisti- community-based universityafﬁliated, military), size (number
In 2010, the APDIM Survey
cated information technology use.
of ACGME-approved residency
Committee aimed to ascertain
positions), American Board of
the curricular content of alloInternal Medicine board pass rate, ACGME cycle length,
pathic internal medicine residency programs nationand US Census Bureau location.14-17 Responders were
wide. Because we intended to compare results with
those reported in the RAND study, we obtained
compared with nonresponders using Fisher exact tests and
permission to use verbatim questions from the RAND
t tests as appropriate.
semistructured interviews and adapted them to a webOnly 20 of the 26 programs surveyed by RAND in
based structured survey. The methodology of the
2008-2009 were allopathic residencies that might have
RAND study has been described in detail.8 Brieﬂy,
been surveyed again by the APDIM in 2011-2012.
Because these 20 programs constituted such a small
RAND conducted semistructured interviews to a samproportion of the APDIM sample (5%), all 20 programs
ple of 59 program directors randomly selected from
were kept in our data analysis. The RAND study used
online directories of the American College of Physisemistructured telephone interviews and reported results
cians and the American College of Osteopathic Inas proportions. The APDIM survey questions were
ternists. Twenty-six (44% of the random sample, 6.7%
taken verbatim from RAND but structured in nature.
of all internal medicine program directors in the counThus, we also calculated proportions and frequencies of
try) completed a phone interview. We included 53 of
teaching topics in systems-based practice, practice55 questions asked by RAND, including 19 (of 21 total)
based learning, and communication skills, as well as
on systems-based practice, 15 on practice-based
use of care settings and information technology.
learning, 11 on communication skills, 6 on care setWe compared the proportion of respondents
tings, and 2 on information technology. Finally, facilianswering afﬁrmatively in the RAND and APDIM
tators and barriers to teaching these topics were
survey corresponding items using Fisher exact tests
solicited as free-text responses. All 53 questions are
of proportions. Because of multiple comparisons, we
publically accessible and can be found in the RAND
used P < .01 for signiﬁcance. If programs reported
report and on the APDIM survey website.8,13
teaching a particular curricular item, we summarized
Of note, the main objective of both the RAND and
self-reported teaching quality using the same 5-point
APDIM studies was to ascertain prevalence rates of
Likert scale used by RAND investigators (5 ¼ excelteaching select topics by internal medicine residencies. It
lent; 1 ¼ poor).
was beyond the scope of the RAND or APDIM studies to
One author (CL) coded all free-text comments on
provide detailed descriptions of pedagogies, ascertain
facilitators and barriers into the same 6 general cateexactly why certain topics were or were not taught, or
gories used by RAND in their study, namely, accessimeasure learning among residents. RAND asked probility and incorporation of information technology
gram directors to self-report teaching quality using a 5infrastructure; availability or lack of faculty resources
point scale; however, because of poor data quality,
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and time; characteristics of the program, such as its
setting and resources; degree of institutional support;
level of residents’ baseline knowledge, interest, and
time; and scarcity of evidence on optimal methods for
teaching the competencies. A second author (JE) coded
a 10% sample (ie, every 10th free-text comment) of all
comments made. A Kappa statistic was ascertained to
assess reliability of coding between the 2 authors.

care, multidisciplinary teams, and cost awareness. In 10
of the 19 survey items, the APDIM study found at least
30% higher prevalence of instruction than RAND (P <
.001). Similar rates of teaching were seen in patient
safety lectures, information technologyesupported
discharge communication, outpatient coordination,
training about multidisciplinary teams, and teaching
residents about patient share of costs. For 14 of the 19
curricular items, one quarter of programs reported their
teaching to be very good or excellent.

RESULTS
The response rate was 72% (261/365) (Table 1). There
was no statistical difference between responders and
nonresponders in terms of program type, government
afﬁliation, size of program, 3-year American Board of
Internal Medicine board pass rate, ACGME cycle
length, or years of experience of the program director.
Compared with nonresponders, responders were more
likely to be located in the West than in other US Census
Bureau locations of the country (P < .007). Tables 2
and 3 show the proportion of programs self-reporting
teaching topics in the APDIM and RAND studies.
Table 4 notes facilitators and barriers. Figure 1 depicts
data from Tables 2 and 3 as a box plot of composite
afﬁrmative responses to teaching as reported by
RAND in 2008-2009 versus reported by APDIM in
2011-2012.

Systems-Based Practice
This competency was assessed with 19 survey items,
including the domains of patient safety, coordination of
Table 1

Practice-Based Learning and Improvement
This competency was assessed with 15 survey items,
including the domains of quality improvement,
evidence-based medicine, and clinical decision aids. In
9 of the 15 survey questions, the APDIM study found at
least 30% higher prevalence of instruction than RAND
(P < .001). Similar rates were seen for quality assessment work, use of chronic disease registries, searching
literature, and clinical prediction rules. For all 15 items,
at least one quarter of all programs reported teaching to
be very good or excellent.

Interpersonal and Communication Skills
This competency included 11 survey items. In 6 of the
10 items, the APDIM study found at least 30% higher
prevalence of instruction than RAND (P < .001).
Similar rates were reported for communicating about
diagnosis/treatment and cultural competency. For all 11
items, one quarter of programs reported teaching to be
very good or excellent.

Demographic Characteristics of Internal Medicine Residency Programs

Program Characteristics

Responders (n ¼ 261)

Nonresponders (n ¼ 120)

Qualitative

No. (%)

No. (%)

29
135
92
5

(11)
(52)
(35)
(2)

17
61
38
4

(14)
(51)
(32)
(3)

61
87
44
67
2

(23)
(33)
(17)
(26)
(1)

28
46
8
32
6

(23)
(38)
(7)
(27)
(5)

Description (FREIDA)
Community-based
Community-based, university afﬁliated
University-based
Military-based
Census Region (US Census Bureau)
Midwest
Northeast
West
South
Other
Government Afﬁliation? (ACGME)
No

P Value
.61

198 (76)

89 (74)

.007

.69

Quantitative

Mean (SD)

Mean (SD)

P Value

Program Size (No. ACGME positions)
ABIM pass rate 2008-2010, %
ACGME cycle length
Years working as Program Director

66
89
4.9
7.3

63
90
4.8
6.3

.55
.36
.66
.16

(38)
(8.5)
(1.4)
(6.4)

(39)
(7.5)
(1.6)
(6.7)

ABIM ¼ American Board of Internal Medicine; ACGME ¼ Accreditation Council for Graduate Medical Education; SD ¼ standard deviation.
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Reported Prevalence of Teaching Systems-based Practice/Practice-based Learning

Systems Based Practice
Patient Safety Issues and Methods
1 Lectures/activity on patient safety issues
2 Lectures on critical incidents
3 Patient safety project
Coordination of Care
4 Formal instruction in inpatient provider handoffs
5 Faculty/chief resident supervise sign-outs
6 Inpatient written sign-outs critiqued
7 Computer-based tool for sign-outs
8 Formal instruction in discharge coordination
9 IT supports discharge communication/coordination
10 Formal instruction in outpatient coordination
11 IT supports outpatient coordination
12 Outpatient. IT enables sending of patient-care tasks
Multidisciplinary Teams
13 Formal multidisciplinary inpatient teams
14 Semi-formal multidisciplinary inpatient teams only
15 Formal multidisciplinary outpatient teams
16 Semi-formal multidisciplinary outpatient teams
Awareness of Absolute and Relative Cost
17 Lectures on costs/cost-effectiveness
18 Lectures on patient share of costs
19 Other areas training in systems-based practice

APDIM Survey (n ¼ 261)

APDIM Survey (n ¼ 261)

Yes No. (%)*

Excellent and Very
Good No. (%)†

248 (98)
226 (89)
182 (72)

103 (41)
84 (38)
75 (40)

234
167
151
203
192
181
151
134
117

(91)
(66)
(60)
(80)
(76)
(72)
(60)
(53)
(48)

92
72
44
83
77
58
38
32
36

(40)
(41)
(26)
(41)
(38)
(32)
(24)
(25)
(31)

210
137
89
141

(82)
(58)
(35)
(58)

116
63
34
37

(55)
(34)
(33)
(23)

201 (79)
73 (29)
101 (43)

38 (19)
12 (15)
n/a

Practice Based Learning
Quality Improvement Methods
1 Lectures/computer-based training in QA
2 Hospital administration collects/analyzes/
presents data in quality measures
3 Each resident works on quality assessment
4 Residents collect or are provided data on
their own patients
5 Use chronic disease registries
6 Lectures/computer-based training in
implementing system change
7 Each resident does project implementing
systems change
Evidence-based Medicine
8 Formal session, searching literature
9 Journal Club/EBM Conference
10 Lectures on critiquing literature
11 EBM assignments
Clinical Decision Aids
12 Use ordersets or critical pathways
13 Formal lectures on clinical prediction
14 IT supports clinical prediction tools
15 Other areas, training in practice-based
learning and improvement

219 (89)
230 (93)

97 (46)
95 (43)

200 (82)
209 (85)

93 (49)
89 (43)

114 (46)
163 (67)

40 (36)
60 (37)

128 (58)

51 (40)

223
243
228
209

(91)
(100)
(93)
(85)

26 (54)
30 (64)
n/a
n/a

238
143
121
49

(97)
(58)
(49)
(23)

n/a
135 (40)
138 (42)
n/a

APDIM ¼ Association of Program Directors in Internal Medicine; EBM ¼ evidence-based medicine; IT ¼ information technology; QA ¼ quality
assurance.
*Percentage is derived by using the total number of “yes” responses to the question “Does your program engage in or provide this activity?”
as the numerator and the total number of responses excluding blank responses as the denominator (range of denominator n ¼ 237 to n ¼ 256).
†Percentage of responses derived by using the total number of “excellent” and “very good” responses to the question “The training your
program provides in this subject is” as the numerator and the total number of responses excluding blank responses as the denominator (range of
denominator n ¼ 70 to n ¼ 249).
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Table 3 Reported Prevalence of Teaching Topics in Interpersonal and Communication Skills, Care Setting, and Information
Technology

Interpersonal and Communication Skills
1 Communicating with other healthcare providers
2 Communicating clearly with patients regarding
diagnosis and treatment plans
3 Engaging patients in shared decision making
4 Providing patient education about self-care activities
5 Providing counseling to enhance adherence or
behavior change
6 Communicating with patients with low health literacy
7 Acquiring cultural competency
8 Working with interpreters
9 Communicating with patients regarding end-of-life
decisions or palliative care
10 Communicating with patient’s family/signiﬁcant
others, ie, family meetings
11 Other areas, training in interpersonal and
communication skills

APDIM Survey (n ¼ 261)

APDIM Survey (n ¼ 261)

No. (%)*

Excellent and Very Good
No. (%)†

235 (95)
236 (96)

120 (53)
117 (48)

220 (90)
207 (83)
218 (89)

84 (38)
60 (29)
68 (31)

193
224
205
243

(78)
(91)
(84)
(100)

232 (95)
86 (38)

45
65
70
141

(23)
(29)
(34)
(59)

118 (51)
n/a

Care Settings and Information Technology
1 Medical home care setting training
2 Managed care setting training
3 Required experience in community clinic/private ofﬁce
setting
4 Required experience providing hospice/palliative care
5 Required experience in conducting home visits
6 Required experience in nursing homes/rehabilitation
units
7 Using electronic medical records
8 Using computer order entry

116 (46)
140 (56)
189 (72)

26 (23)
30 (20)
n/a

179 (69)
172 (66)
96 (37)

n/a
n/a
n/a

224 (92)
196 (80)

135 (61)
138 (71)

APDIM ¼ Association of Program Directors in Internal Medicine; n/a ¼ not available.
*Percentage is derived by using the total number of “yes” responses to the question “Does your program engage in or provide this activity?”
as the numerator and the total number of responses excluding blank responses as the denominator (range of denominator n ¼ 243 to n ¼ 248).
†Percentage of responses derived by using the total number of “excellent” and “very good” responses to the question “The training your
program provides in this subject is” as the numerator and the total number of responses excluding blank responses as the denominator (range of
denominator n ¼ 188 to n ¼ 238).

Clinical Care Settings and Information
Technology
A total of 8 items assessed care settings and the use of
information technology. Training in nursing homes
was lower, and training in medical homes was higher
than reported by RAND (P < .001). All other items in
this category (managed care settings, private practice
settings, hospice settings, and home visits) were
nonsigniﬁcant between the RAND and APDIM
studies.
The majority of programs are using electronic medical
records (92%) and computer order entry (80%), although
fewer are using information technology in more complex
and sophisticated ways, such as in clinical prediction
(49%), chronic disease registries (46%), or outpatient
coordination of tasks (53%). Other than a borderline

signiﬁcant increase in computer order entry (P ¼ .014),
all other information technology items remained
nonsigniﬁcant compared with the RAND results.

Facilitators and Barriers
Respondents provided a total of 743 free-text responses
noting facilitators and barriers. A 10% sample (ie, every
10th response sampled) of 74 free-text responses was
analyzed for agreement by a second author. The authors
excluded comments that did not ﬁt into any of the
RAND codes (1 excluded by CL and 2 by JE). The
kappa for agreement between CL and JE was moderate
at 0.6 (standard error, 0.06).
Faculty expertise was the most common
facilitator for teaching practice-based learning and
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Table 4 Facilitators and Barriers to Teaching Systemsbased Practice, Practice-based Learning, and Interpersonal
and Communication Skills
Systems-based Practice Comments

Program setting
Faculty expertise and time
Institutional support
Resident time, knowledge,
interest
Research in education and
evaluation
IT
Miscellaneous

Facilitator
Comments
(n ¼ 163)

Barrier
Comments
(n ¼ 124)

No. (%)

No. (%)

38
42
52
7

14
27
20
30

(23)
(26)
(32)
(4)

(11)
(22)
(16)
(24)

17 (10)

7 (6)

6 (4)
1 (2)

14 (11)
12 (10)

Practice-based Learning Comments

Program setting
Faculty expertise and time
Institutional support
Resident time, knowledge,
interest
Research in education and
evaluation
IT
Miscellaneous

Facilitator
Comments
(n ¼ 123)

Barrier
Comments
(n ¼ 73)

No. (%)

No. (%)

16
41
26
8

4
19
6
10

(13)
(33)
(21)
(7)

(5)
(26)
(8)
(14)

14 (11)

6 (8)

16 (13)
2 (2)

22 (30)
6 (8)

Interpersonal and Communication Skills Comments

Program setting
Faculty expertise and time
Institutional support
Resident time, knowledge,
interest
Research in education and
evaluation
IT
Miscellaneous

Facilitator
Comments
(n ¼ 158)

Barrier
Comments
(n ¼ 102)

No. (%)

No. (%)

39
57
19
7

20
32
10
24

(24)
(36)
(12)
(4)

(20)
(31)
(10)
(24)

35 (22)

7 (7)

1 (1)
0 (0)

1 (1)
8 (8)

IT ¼ information technology.

communication skills, whereas institutional support was
noted for systems-based practice. Resident factors, information technology issues, and faculty expertise were
the most frequently cited barriers to teaching for
systems-based practice, practice-based learning, and
communication skills, respectively.

DISCUSSION
In its 2009 and 2010 reports to Congress, MedPAC
made broad recommendations to Congress regarding
the amount and distribution of GME funds. Much of
MedPAC’s concern centered on the perceived inadequacy of teaching the integrative competencies.9,10
However, little nationwide data support or refute
these concerns. Small single-site studies have emerged
in the pediatric, orthopedic, ophthalmologic, and general surgery literature commenting on teaching select
competencies.18-21 To our knowledge, ours is the ﬁrst
study to provide an in-depth nationwide prevalence of
competency training in internal medicine. Because internal medicine represents the largest constituency of
GME (20%),15 our study holds particular importance as
policymakers grapple with leveraging the approximately $10 billion Medicare spends annually on GME
dollars.11,12
Our study highlights important changes made by
residency programs in teaching the integrative competencies in the past several years. The results represent a
signiﬁcant rate of increase by training programs toward
achieving the educational goals identiﬁed in the RAND
study. Because our sample size was large, we provide a
more accurate representation of the prevalence of integrative competency training than achieved by RAND.
We identify signiﬁcant increases in teaching of
systems-based practice, practice-based learning, and
communication skills, all competencies encompassing
the skills needed by physicians entering today’s practice environment. Lesser progress has been made in the
areas of outpatient care and use of nonhospital-based
training, possibly because of challenges around GME
reimbursement, higher costs involved in outpatient
training, and hospital reliance on the resident work
force.22,23 Our results call for enhanced support in areas
of training that have not improved since 2008.

Differences
We identify 3 main reasons our ﬁndings differ from the
RAND study. Our study was conducted 3 years later
(academic year 2011-2012 vs academic year 20082009). During this time, speciﬁcally in July 2009, the
ACGME revised its program rules for internal medicine. The improvements seen in the curricular content
of the integrative competencies and the use of care
settings and information technology may be due to an
ACGME mandate in these competencies. Comments
used to assess facilitators revealed that program directors thought their institutions directed resources toward educational initiatives that were mandated by
accreditation standards.
Our study included 96% of all allopathic internal
medicine residencies and achieved a 72% response rate,
whereas the RAND study randomly sampled 7% of
osteopathic and allopathic programs and achieved a
44% response rate.
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Figure 1 Afﬁrmative responses to teaching in core competencies. APDIM ¼ Association
of Program Directors in Internal Medicine; IP & CS ¼ interpersonal and communication
skills; IT ¼ information technology.

Although we carefully replicated the questions of the
RAND study, theirs used semistructured telephone interviews and ours was a web-based structured survey.
During semistructured telephone interviews, the RAND
study followed each “yes” answer with prompts for the
program director to further describe the relevant aspects
of their program. Anticipation of these follow-up
questions may have inﬂuenced program director
responses.

Study Strengths
The strengths of our study include its large sample
size and response rate, which helps ameliorate sampling and response bias. We believe our study represents the only comprehensive generalizable data on
what internal medicine programs are teaching in the
integrative competencies, what care settings they are
using, and how information technology is used in
their programs. While further work is needed to
conﬁrm these results and expand available knowledge
into other specialties, this is a solid starting point to
establishing meaningful, real world metrics to
enhance residency training. Second, we used verbatim
questions from the RAND study to allow easy and
direct comparisons between the 2 sets of results.
Finally, we study an issue that is of timely concern
given the tenuous political climate that exists in GME
funding.11,22
Given the recent report by the Institute of Medicine’s
Committee on the Governance and Financing of
Graduate Medical Education that calls for the inclusion
of performance-based metrics in the mechanism of
GME funding, we believe our study can inform that
discussion and help focus efforts on those areas that are

in greatest need of improvement and most beneﬁcial to
society. While further work is needed to conﬁrm these
results and expand available knowledge into other
specialties, this is a solid starting point to establishing
meaningful, real world metrics to enhance residency
training.

Study Limitations
First, like any survey, our study may suffer from
self-report bias. True prevalence rates of teaching
systems-based practice, practice-based learning, and
communication skills may be lower than those reported in this article. Second, we studied only internal
medicine programs. However, internal medicine does
constitute the largest proportion of all GME training
positions nationwide. Also, it was our intent to study
changes in teaching the integrative competencies over
time and in comparison with the RAND study of internal medicine programs. Third, we did not ask respondents about the other 3 ACGME competencies,
namely, patient care, medical knowledge, and professionalism. Finally, although we asked about facilitators and barriers, detailed information about the
quality of teaching, pedagogies explored, resident
learning, or other details was beyond the scope of this
study.

CONCLUSIONS
Our study illustrates several points for policymakers to
consider. Although there is room for improvement, programs are making signiﬁcant strides toward teaching the
skills today’s physicians need on entering practice.
Outpatient care and use of nonhospital-based training
need attention. Whereas general information technology
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use is high, more sophisticated use, such as information
technology to enhance coordination of care, use of disease registries, and critical pathways, needs support,
especially as the nation moves toward meaningful use.
We hope the ﬁndings in this report are useful to policymakers charged with allocating resources in a manner
that ensures a healthy GME system capable of producing
physicians well suited for 21st century health care.
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