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Teaching Residents to Provide Cost-Conscious Care:
A National Survey of Residency Program Directors
Health care costs continue to rise, now accounting for nearly
$3 trillion annually. Evidence shows that physicians who re-
cently completed residency training practice medicine at a
higher cost than more experienced physicians.1 To address this
issue, the Medicare Payment and Advisory Commission rec-
ommended nearly $3.5 billion in funding for graduate medi-
cal education (GME) be reallocated to programs with curri-
cula that train residents to practice high-value, cost-
conscious care.2

The objective of this study was to evaluate the state of cost-
conscious care education among internal medicine resi-
dency programs in the United States.

Methods | In August 2012, the Association of Program Direc-
tors in Internal Medicine (APDIM) electronically surveyed
its membership on the state of cost-conscious care curricula
as part of an annual survey of residency program directors.3

Survey items evaluated presence of cost-conscious curri-
cula, teaching and assessment methods, and perceptions of
medical education’s role in teaching cost-conscious care.
Nonresponders received weekly e-mail reminders, and the
survey was closed in November 2012. The Mayo Clinic Insti-
tutional Review Board (IRB) approved this study. Partici-
pant consent was waived by the IRB, and survey responders
were informed that their responses could be used for
research purposes.

Survey responses were appended with publically avail-
able data including geographic locations from the Census
Bureau, program characteristics from the American Medical
Association Fellowship and Residency Electronic Interactive
Database Access System, program-specific 3-year rolling
pass rates for certification examinations from the American
Board of Internal Medicine, and institutional characteristics
from the Accreditation Council for Graduate Medical
Education.

Multiple logistic regression models were used to test the
association between program characteristics and presence of
a formal cost-conscious curriculum. Fisher exact tests were
used to compare teaching and assessment methods used by
programs. Statistical analysis was conducted using STATA (ver-
sion 12) (StataCorp).

Results | Among the 370 programs, 295 (79.7%) responded to
the APDIM survey and 261 (70.5%) completed the cost-
conscious care questionnaire. Among respondents, 14.9%
indicated they had a formal curriculum in cost-conscious
care, while 49.8% stated they did not but were working on
it. Among programs with a formal curriculum, the most
common teaching methods were didactic teaching (97.4%),
followed by informal discussion (76.9%), and the most fre-
quent method of resident assessment was by faculty
(41.0%), followed by no assessment (38.5%). Among all pro-
grams, 84.9% agreed that GME has a responsibility to curtail
the rising cost of health care. However, only 47.5% agreed
that the majority of their faculty consistently role modeled
cost-conscious care, and only 33.2% agreed that residents
had access to information on costs of tests and procedures
they order.

Programs that were in the West (odds ratio [OR], 6.61;
P = .004), university based (OR, 3.33; P = .03), and had more
residency positions (36-53 positions vs ≤35 positions, OR,
6.1; P = .04) had a higher odds of having a cost-conscious
care curriculum (Table 1). Programs with a curriculum were
more likely to use didactic sessions, medical chart reviews,
web-based learning, and independent reading materials
(Table 2).

Discussion | Despite the national consensus among policy
makers and educators on medical education’s role in cost-
conscious care,2,4 less than 15% of programs had a formal
curriculum, while approximately 50% of programs were
working on one. Use of robust teaching and assessment
methods linked to practice change was limited. While fac-
ulty were the most frequently reported evaluator of resident
competence in cost-conscious care, many program directors
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believed that their faculty did not consistently role model
cost-conscious behavior.

Several models for training residents in high-value, cost-
conscious care have been proposed.5,6 If GME is going to play
a significant role in curtailing the rising cost of health care, it
must leverage such models to develop more robust teaching
and assessment methods and provide faculty development.
Programs that have already implemented such curricula should
rigorously study its impact on resident and faculty behavior
to inform adoption at other institutions.
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Table 1. Odds of Having a Formal Curriculum in Cost-Conscious Care, Adjusted for Program Characteristics

Program Characteristic No. (%) OR (95% CI) P Value
Census region

Northeast 85 (32.6) 1 [Reference]

South 72 (27.6) 2.84 (0.96-8.40 .06

Midwest 61 (23.4) 2.44 (0.80-7.41 .12

West 40 (15.3) 6.61 (1.82-23.96) .004

Othera 3 (1.1)

Program type

Community based, university
affiliated

137 (52.5) 1 [Reference]

University based 98 (37.5) 3.33 (1.10-10.06) .03

Community based 21 (8.0) 1.3 (0.29-5.87) .73

Military baseda 5 (1.9)

Government affiliation

No 190 (72.8) 1 [Reference]

Yes 71 (27.2) 0.75 (0.28-2.00) .57

ABIM passing rate, %

≥95 44 (16.9) 1 [Reference]

90-94 62 (23.8) 2.22 (0.60-8.15) .23

80-89 92 (35.2) 1.72 (0.51-5.84) .39

0-79 56 (21.5) 1.73 (0.44-6.84) .44

Unknown 7 (2.7) 2.25 (0.17-29.61) .54

International medical graduates, %

≥90 55 (21.1) 1.83 (0.44-7.55) .40

50-<90 61 (23.4) 1.91 (0.56-6.48) .30

5-<50 70 (26.8) 0.69 (0.23-2.07) .51

<5 63 (24.1) 1 [Reference]

Unknown 12 (4.6) 3.6 (0.59-22.00) .17

ACMGE approved positions

≥85 78 (29.9) 6.53 (0.95-44.61) .06

54-84 62 (23.8) 4.85 (0.84-27.96) .08

36-53 71 (27.2) 6.10 (1.13-32.93) .04

≤35 50 (19.2) 1 [Reference]

No. of hospital beds

>900 51 (19.5) 1 [Reference]

601-900 47 (18.0) 0.82 (0.22-2.99) .76

301-600 88 (33.7) 1.68 (0.54-5.27) .37

≤300 34 (13.0) 0.5 (0.07-3.41) .48

Unknown 41 (15.7) 1.04 (0.30-3.60) .96

Presence of volunteer faculty

Yes 171 (65.5) 1.51 (0.59-3.87) .39

No 64 (24.5) 1 [Reference]

Unknown 26 (10.0) 1.48 (0.37-5.89) .58

Abbreviations: ABIM indicates
American Board of Internal Medicine;
ACMGE, Accreditation Council for
Graduate Medical Education; OR,
odds ratio.
a Omitted owing to collinearity from

small sample size.
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Table 2. Teaching and Assessment Methods Used for Training Residents in Cost-Conscious Care

Domain and Method

Has a Formal Curriculum in Cost-Conscious Care
Yes

(n=39)
No, Working on It

(n=130)
Noa

(n=92)

No. (%) P Value No. (%) P Value No. (%)
Teaching domain

Informal discussion, eg, on
rounds, in clinic

30 (76.9) .05 110 (84.6) .22 83 (90.2)

Didactic sessions, eg,
conferences

38 (97.4) <.001 90 (69.2) .001 44 (47.8)

Dedicated teaching sessions
separate from established resi-
dent conferences

6 (15.4) .18 17 (13.1) .11 6 (6.5)

Simulation-based education, eg,
case scenarios with standardized
or simulated patients

6 (15.4) .06 7 (5.4) .73 4 (4.3)

Review of patient medical chart,
billing, or orders

17 (43.6) .01 31 (23.8) .58 19 (20.7)

Electronic display of cost infor-
mation at the point of care

4 (10.3) .45 11 (8.5) .39 5 (5.4)

Web-based learning 13 (33.3) <.01 20 (15.4) .22 9 (9.8)

Independent reading materials 10 (25.6) <.001 29 (22.3) <.001 3 (3.3)

None 0 NA 6 (4.6) .04 0

Other/unanswered 2 (5.1) .72 12 (9.2) .67 7 (7.6)

Assessment domain

None 15 (38.5) .05 71 (54.6) .66 53 (57.6)

Supervising faculty assessment 16 (41.0) .66 55 (42.3) .42 34 (37.0)

Peer assessment 5 (12.8) .61 13 (10.0) .96 9 (9.8)

Resident self-assessment 9 (23.1) .03 24 (18.5) .04 8 (8.7)

Performance assessment using
chart audit

4 (10.3) .92 19 (14.6) .42 10 (10.9)

Structured direct observation of
skills, eg, OSCE, CEX

4 (10.3) .92 13 (10.0) .83 10 (10.9)

Written knowledge test 2 (5.1) .16 5 (3.8) .21 1 (1.1)

Attitudinal survey 4 (10.3) .04 2 (1.5) .73 2 (2.2)

Other/unanswered 4 (10.3) .002 3 (2.3) .14 0

Abbreviations: CEX, clinical
evaluation exercise; NA, not
applicable; OSCE, objective
structured clinical examination.
a Referent variable for χ2 statistic.
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