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Introduction

Providing meaningful learning opportunities during resi-

dency is essential for the safe and effective provision of

patient care. Traditional education models include 1-hour

didactic learning blocks in the morning and/or at noon. The

academic half-day (AHD) is an alternative to the noon

conference curriculum and involves a dedicated, weekly, 3-

to 4-hour teaching period that can replace the daily 1-hour

sessions.1,2 Despite being adopted in Canadian programs3

and slowly being implemented in the United States by

residency programs in internal medicine and other spe-

cialties,4 the literature on the effectiveness of the AHD is

limited.3–7 Currently, there is no available study, to our

knowledge, directly comparing the effectiveness of the

AHD to the noon conference curriculum using an objective,

measureable outcome.

At the beginning of the 2011 academic year, the

Cleveland Clinic Internal Medicine Residency Program

implemented the AHD curriculum to increase the perfor-

mance and efficiency of our teaching sessions. We sought to

investigate the effectiveness of the AHD compared with the

noon conference approach, hypothesizing that the AHD

would be associated with improved resident medical

knowledge acquisition as reflected by the performance on
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Abstract

Background The academic half-day (AHD) curriculum is
an alternative to the traditional noon conference in
graduate medical education, yet little is known
regarding its effect on knowledge acquisition and
resident satisfaction.

Objective We investigated the association between the
2 approaches for delivering the curriculum and
knowledge acquisition, as reflected by the Internal
Medicine In-Training Examination (IM-ITE) scores and
assessed resident learning satisfaction under both
curricula.

Methods The Cleveland Clinic Internal Medicine
Residency Program transitioned from the noon
conference to the AHD curriculum in 2011. Covariates for
residents enrolled from 2004 to 2011 were age; sex; type
of medical degree; United States Medical Licensing
Examination Step 1, 2 Clinical Knowledge; and IM-ITE-1

scores. We performed univariable and multivariable
linear regressions to investigate the association between
covariates and IM-ITE-2 and IM-ITE-3 scores. Residents
also were surveyed about their learning satisfaction in
both curricula.

Results Of 364 residents, 112 (31%) and 252 (69%) were
exposed to the AHD and the noon conference
curriculum, respectively. In multivariable analyses, the
AHD curriculum was associated with higher IM-ITE-3
(regression coefficient, 4.8; 95% confidence interval
2.9–6.6) scores, and residents in the AHD curriculum
had greater learning satisfaction compared with the
noon conference cohort (Likert, 3.4 versus 3.0;
P 5 .003).

Conclusions The AHD curriculum was associated with
improvement in resident medical knowledge acquisition
and increased learner satisfaction.
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the internal medicine in-training examination (IM-ITE) and

would be associated with higher resident satisfaction.

Methods

Study Participants and Setting

We included residents in our internal medicine program

between 2004 and 2011. Residents enrolled between 2004

and 2008 experienced the noon conference approach, those

enrolled after 2011 were exposed to the AHD curriculum,

and residents enrolled in 2009 and 2010 had exposure to

both the noon conference and the AHD approach.

In 2011, our internal medicine program expanded to

include 49 residents from Huron Hospital, who trained

under the same curriculum and were also included in our

study. We collected the following data for all residents: age,

sex, type of medical degree (doctor of medicine or doctor of

osteopathy), starting residency program (Cleveland Clinic or

Huron Hospital), enrollment year, time gap between medical

school graduation and residency enrollment (GME gap),

United States Medical Licensing Examination Step 1 and 2

Clinical Knowledge (USMLE-1 and USMLE-2 CK) scores,

and IM-ITE scores (percentage correct) in postgraduate years

(PGY)-1, -2, and -3 (IM-ITE-1,2,3). In 2011, we started

requiring all residents who scored lower than the 50th

percentile on their IM-ITE to undergo a self-study program

and submit written answers to the learning objectives from

the missed questions on their IM-ITE, and enrollment in that

intervention also was included as a covariate in this study.

We defined our primary outcome as the IM-ITE-2 and

IM-ITE-3 scores to reflect knowledge acquisition under the

AHD curriculum. The IM-ITE scores for residents exposed

to both the noon conference and the AHD curricula (IM-

ITE-3 for those who enrolled in 2009 and IM-ITE-2 for

those who enrolled in 2010) were excluded from the

primary outcome analyses.

The Institutional Review Board at the Cleveland Clinic

deemed this study exempt.

Teaching Curriculum

From 2004 to 2010, the 12-month recurring curriculum

included weekday, daily noon conferences. In 2011, we

transitioned to an AHD curriculum, which included a 3-

hour conference from 10:00 AM to 1:00 PM, occurring

once a week for each PGY class (Tuesdays for PGY-1,

Wednesdays for PGY-2, and Fridays for PGY-3). It included

2 internal medicine lectures and 1 case presentation. The

teaching topics were chosen in accordance to the IM-ITE

Blueprint from the American College of Physicians8 and

were repeated 2 times during the 3-year training period. In

both models, lecturers were scheduled approximately 6

months in advance, and all residents, except for those on

intensive care unit rotations, were required to attend all

teaching sessions. We used an electronic card-swipe system

to record the attendance. Lunch was provided for the

residents attending the conferences.

Internal Medicine In-Training Examination

The IM-ITE is a validated, standardized examination aimed

at assessing internal medicine residents’ medical knowledge

and identifying areas of deficiencies that require further

learning intervention.8 In addition, it predicts resident

performance on the American Board of Internal Medicine

Certification Examination.9–12 We made no recommenda-

tions for our residents to study for the IM-ITE and

encouraged them to use the results to guide their learning.

We used the IM-ITE raw scores (percentage of questions

correct) as our study endpoints.

Resident Survey

We surveyed residents in both AHD and noon conference

curricula, using REDCap electronic data capture tools.13

Questions asked about the percentage of required confer-

ences residents attended, how often they had enough time

to attend them, how often they arrived to them on time,

and stayed for their duration. We also assessed residents’

agreeability to the teaching materials and overall satisfac-

tion with the curriculum, adapting questions from previous

literature aimed at assessing learner satisfaction.3,14–16 To

the best of our knowledge, no available validated survey is

available for the purpose of our study.

Statistical Analysis

We treated the variables of sex, medical degree, starting

program, and self-study enrollment as categorical variables,

and age, starting year, GME gap, USMLE-1, USMLE-2 CK,

IM-ITE-1, IM-ITE-2, and IM-ITE-3 scores as continuous

What was known

The academic half-day has become an accepted alternative to the noon
conference to ensure residents are exposed to didactics, but data are
lacking on the effectiveness of that approach.

What is new

An academic half-day curriculum was associated with an increase in in-
training examination performance in internal medicine residents and
required fewer resources than the traditional noon conference.

Limitations

Single institution, observational study and retrospective data review
reduce generalizability. The effect of other curriculum changes on
examination performance cannot be ruled out.

Bottom line

The academic half-day appears to result in improvement in residents’
medical knowledge acquisition and increased learner satisfaction.
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variables. We tested for associations among categorical

variables using the Pearson x2 test or Fisher exact test as

appropriate and for associations among continuous vari-

ables using the Wilcoxon-Mann-Whitney test. We per-

formed univariable and multivariable linear regressions on

the testing variables. We used regression coefficients and

95% confidence intervals (CI) to describe the magnitude and

directionality of the association between covariates and IM-

ITE-2 and IM-ITE-3 scores. We recorded survey responses

on Likert ordinal scales, summarizing them as means, and

used the Wilcoxon-Mann-Whitney method to test for

differences between responses from AHD and noon confer-

ence residents. Statistical significance was defined as

P , .05. Data preparation, statistical analysis, and graphic

generation were performed using the open source statistical

package R-2.14.2 (R Core Team, 2012).

Results

Thirty-one percent (112 of 364) of residents trained in the

AHD curriculum and 69% (252 of 364) had the noon

conference curriculum. Residents were similar in age and

had comparable USMLE-1, USMLE-2 CK, and IM-ITE-1

scores. The AHD cohort had more women and fewer

doctor of osteopathy residents, and one-third of the cohort

was made up of residents who transferred from Huron

Hospital. There were 39 residents (35%) in the AHD

format who enrolled in the self-study program. Residents in

the AHD curriculum obtained higher IM-ITE-2 (65.1

versus 62.9, P 5 .015) and IM-ITE-3 (69.8 versus 66.7,

P 5 .006) scores compared with residents in the noon

conference curriculum (T A B L E 1). Fifty-seven residents

enrolled in 2009, and 56 had exposure to both the noon

conference and the AHD format in 2010. Their IM-ITE

scores were, therefore, excluded from the primary analyses.

In univariable analyses, the AHD curriculum was

associated with higher IM-ITE-3 scores, but not with

higher IM-ITE-2 scores, compared with the noon confer-

ence approach. In addition, sex, GME gap, USMLE-1,

USMLE-2 CK, and IM-ITE-1 scores and starting residency

program were associated with IM-ITE-2, IM-ITE-3, or

T A B L E 1 Baseline Resident Characteristics

Resident Characteristic AHD NC P Value

Number of residents, No. (%),
n 5 364

112 (31) 252 (69) N/A

Age, mean (range) 29.3 (23.6–49.9) 29.0 (24–50) .45

Sex

F, No. (%) 52 (46) 89 (35) .045a

Medical degree

Doctor of medicine, No. (%) 106 (95) 200 (79) , .001a

Doctor of Osteopathy, No. (%) 6 (5) 52 (21)

Starting program

Cleveland Clinic, No. (%) 79 (71) 236 (94) , .001a

Huron Hospital, No. (%) 33 (29) 16 (6)

GME gap, y 2.9 1.9 .020a

Self-study, No. (%) 39 (35) 0 (0) , .001a

Test scores, mean (range)

USMLE-1 226.8 (191–263) 227.4 (182–260) .76

USMLE-2 CK 233.7 (191–280) 231.1 (182–272) .24

IM-ITE-1 58.7 (45–82) 59.0 (36–82) .70

IM-ITE-2 65.1 (49–86) 62.9 (38–84) .015a

IM-ITE-3 69.8 (54–84) 66.7 (42–83) .006a

Abbreviations: AHD, academic half-day; NC, noon conference; N/A, not applicable; GME, graduate medical education; USMLE, United States Medical Licensing
Examination; IM-ITE, Internal Medicine In-Training Examination.
a Statistically significant.
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both scores (T A B L E 2). Enrollment in the self-study

program was not associated with an increase in IM-ITE-2

or IM-ITE-3 scores. There was no statistical significance

for IM-ITE-2 scores with enrollment year (F I G U R E) before

the introduction of AHD. That variable was, therefore,

included in the model to adjust for possible temporal effect.

In multivariable analyses, AHD curriculum was posi-

tively associated with the IM-ITE-3 scores (coeffi-

cient 5 4.8; 95% CI 2.9–6.6; P 5 , .001), suggesting that

it was effective in helping residents acquire new medical

knowledge. In addition, performances on the USMLE-1

and IM-ITE-1 were positively associated with IM-ITE-2

and IM-ITE-3 scores (T A B L E 3).

Our postintervention survey response rate was 73% (57

of 78) for residents who trained in the AHD curriculum and

100% (78 of 78) for those who studied in the noon

conference approach. Residents in the AHD curriculum

reported attending more of the required teaching sessions,

having adequate time to get to them more often, arriving to

them on time, and staying for them longer. They were also

more agreeable to the teaching materials and had higher

satisfaction with the teaching curriculum compared with

residents in the noon conference curriculum (T A B L E 4).

To confirm the reported increase in conference atten-

dance, we reviewed the attendance records for the

academic years pre-AHD and post-AHD. There was a 6%

absolute increase in attendance in the AHD curriculum

compared with the noon conference.

Discussion

Our findings show that the AHD curriculum was associ-

ated with a better performance on the IM-ITE-3 compared

with a noon conference curriculum. In addition, residents

in the AHD reported higher conference attendance and

overall satisfaction.

The literature regarding the implementation and

success of the AHD curriculum is scarce, limited to

descriptions and semiquantitative analyses of data obtained

from resident surveys.3,5,6 One study7 found that resident

attendance at didactic lectures in a block conference format

did not improve long-term knowledge. A description of the

F I G U R E Internal Medicine In-Training Examination (IM-ITE) Trends Between 2004 and 2009

a Statistically significant, included in multivariable analyses.

T A B L E 2 P Values From Univariable Analyses

of Association Among Resident

Characteristics and Internal Medicine

In-Training Examination (IM-ITE) Scores

Resident
Characteristic IM-ITE-2 IM-ITE-3

Age .12 .86

Sex .07a .021a

Medical degree .23 .06a

Starting program .13 .005a

GME gap .001a , .001a

Self-study .06a .14

USMLE-1 , .001a , .001a

USMLE-2 CK , .001a , .001a

IM-ITE-1 , .001a , .001a

AHD/NC
curriculum

.12 .001a

Abbreviations: GME, graduate medical education; USMLE, United States
Medical Licensing Examination; AHD, academic half-day; NC, noon conference.
a Variables with P # .10 were included in multivariable linear regression

analyses.
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T A B L E 3 Multivariable Analyses of Association With Internal Medicine In-Training Examination

(IM-ITE) Scores

IM-ITE-2 IM-ITE-3

Covariate Effect

Lower

95% CI

Upper

95% CI P Value Effect

Lower

95% CI

Upper

95% CI P Value

Sex

Male:Female 0.5 20.8 1.8 .46 1.6 0.1 3.0 .036a

Enrollment year 20.3 20.7 0.1 .16 N/A N/A N/A N/A

Starting program

CC:HH N/A N/A N/A N/A 21.7 25.2 1.7 .34

GME gap 0.0 20.2 0.3 .71 0.2 20.1 0.4 .26

Self-study 1.0 21.9 3.9 .51 N/A N/A N/A N/A

USMLE-1 0.1 0 0.1 .003a 0.1 0 0.1 .005a

USMLE-2 CK 0 0 0.1 .30 0.0 0 0.1 .18

IM-ITE-1 0.7 0.6 0.8 , .001a 0.5 0.4 0.6 , .001a

Curriculum

AHD:NC 1.8 20.8 4.4 .18 4.8 2.9 6.6 , .001a

Abbreviations: CI, confidence interval; CC, Cleveland Clinic; HH, Huron Hospital; GME, graduate medical education; USMLE, United States Medical Licensing
Examination; AHD, academic half-day; NC, noon conference.
a Statistically significant.

T A B L E 4 Survey of Residents in Academic Half-Day (AHD) and Noon Conference Curricula

Survey Topic AHD Noon Conference P Value Survey Scale

Percentage of required conference attended 4.8 4.0 , .001a 3 5 41%–60%
4 5 61%–75%
5 5 . 75%

Having time to get to conference on time 3.6 3.0 .002a 2 5 Some of the time
3 5 Half of the time
4 5 Most of the time

Percentage of time arriving to conference on
time

3.8 2.8 , .001a 2 5 Some of the time
3 5 Half of the time
4 5 Most of the time

Percentage of time leaving conference early 1.4 2.4 , .001a 1 5 Never
2 5 Some of the time
3 5 Half of the time

Agrees that teaching materials are adequate 3.1 2.7 .014a 2 5 Disagree
3 5 Tend to agree
4 5 Agree

Satisfaction with teaching format 3.4 3.0 .003a 2 5 Mostly dissatisfied
3 5 Somewhat dissatisfied
4 5 Mostly satisfied

Amount of retained information 2.7 2.5 .18 2 5 Some
3 5 Half
4 5 Most

Total No. of responses 57 78 N/A N/A

Abbreviation: N/A, not applicable.
a Statistically significant.
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AHD curriculum at 3 different internal medicine residency

programs suggests a possible association with improvement

in IM-ITE scores; however, it was limited to an analysis of

the change in the raw IM-ITE scores before and after the

introduction of the AHD curriculum.4 In addition, at 1 of

the programs, multiple-choice testing was implemented,

suggesting possible confounding.17

There are several ways in which our AHD curriculum

could improve medical knowledge acquisition. First, we

made it the responsibility of the whole team that residents

attend their respective AHD sessions. We instructed

residents to forward their pagers to their team members.

That likely reduced interruptions and allowed residents to

focus their attention on learning. Second, the AHD model

provided a focused curriculum for each PGY level, with

teaching material tailored to an individual class to enhance

learning. Third, smaller groups of residents allowed for

more interactive sessions. The presence of only PGY peers

may have provided a safer learning environment, allowing

learners to freely express themselves, which is a key

component of adult learning theory.18

Our results showed an improvement of 4.8% (range,

2.9%–6.6%) in the IM-ITE raw percentage scores when

training under the AHD curriculum. A previous study19

reported raw score improvements of 3.9% with conference

attendance and 4.5% with self-directed reading, and a

multiple-choice testing program coupled with a yearlong

elective experience resulted in improved IM-ITE scores of

5% to 6%.17 Previous literature also describes conference

attendance to be positively associated with performance on

IM-ITE,19,20 and the lack of disruptions likely also played a

significant role in facilitating medical knowledge acquisi-

tion. It is important to note that the amount of exposure to

dedicated teaching is less in the AHD compared with the

noon conference model (3 hours versus 5 hours), yet the

magnitude of improvement in scores is similar to inter-

ventions that require additional dedicated time. The AHD

model also increased resident satisfaction, similar to

findings from a study of the implementation of an AHD

curriculum in an orthopedic residency program.21

The self-study program introduced in 2011 for the

residents who scored lower than the 50th percentile on the

IM-ITEs could have improved IM-ITE performance.

However, our findings did not support that hypothesis.

Our observational study is limited by its retrospective

nature. In addition, although we included some of the

variables previously identified as associated with IM-ITE

performance, we were not able to collect data regarding the

use of the electronic medical resource UpToDate, quality of

life, emotional exhaustion, and educational debt, which

also have been associated with medical knowledge

acquisition.19,22 Finally, small curriculum changes that

took place during the study period could not be factored

into our analysis, which could have influenced the

results.

We think it is feasible to implement the AHD

curriculum at other internal medicine residency programs.

It requires 6 lecturers per week (2 lecturers for each PGY

class). Residents are excused from clinical duties for

3 hours, and their work is covered by other team members.

Scheduling is done by chief residents and does not require

additional support.

Conclusion

The transition from the traditional noon conference to an

AHD curriculum was associated with improved internal

medicine knowledge acquisition and higher resident learn-

ing satisfaction. Internal medicine residency programs may

consider adopting the AHD curriculum as an addition or

alternative to the noon conference for graduate medical

education.
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