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ABSTRACT

Background: The American College of Physicians'
(ACP) Internal Medicine In-Training Examination
(IM-ITE) is designed to evaluate the cognitive
knowledge of residents to aid them and program
directors in evaluating the training experience.
Objective: To determine the impact of the curriculum
reform accompanied by the Accreditation Council for
Graduate Medical Education (ACGME)-I alignment
and accreditation on the internal medicine residency
program (IMRP) using residents' performance in the
ACP’s ITE from 2008 to 2016, and where the IMRP
stands in comparison to all ACGME and ACGME-I
accredited programs.
Methods: This is a descriptive study conducted at a
hospital-based IMRP in Doha, Qatar from 2008 to
2016. The study population is 1052 residents at all
levels of training in IMRP. The ACP-generated ITE
results of all the United States and ACGME-I
accredited programs were compared with IM-ITE
results in Qatar. These results were expressed in the
total program average and the ranking percentile.
Results: There is a progressive improvement in
resident performance in Qatar as shown by the rise in
total average program score from 52% in 2008 to
72% in 2016 and the sharp rise in percentile rank
from 3rd percentile in 2008 to 93rd percentile in
2016 with a dramatic increase during the period
2013 to 2014 (from 32nd percentile to 73rd
percentile), which represents the period of ACGME-I
accreditation. None of the factors (ethnicity, USMLE
or year of residency) were statistically significant
with a p value .0.05 and standard coefficient
(20.017–0.495). There was negligible correlation
between the USMLE test scores with the residents'
ITE scores with a p value ¼ 0.023 and a Pearson
correlation r ¼ 0.097.
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Conclusion: The initial ACGME-I alignment followed
by the accreditation, together with whole curriculum
redesign to a structured, competency-based program
starting from 2008, has led to an improvement in the
ITE scores in the IMRP. This was further evidenced by
the lack of change in the residency entry selection
criteria.

Keywords: internal medicine residency, in-training
examination, ACGME-I, American College of
Physicians

INTRODUCTION
The Internal Medicine In-Training Examination (ITE)
was first created in 1988 as an instrument to aid
residents' self-assessment and to detect residents at
risk of not passing their certifying examination.1 It is a
standardized test organized by the American College
of Physicians (ACP) and administered annually to
residents at all training levels. The results are reported
as a percentage of correct answers by individual
residents and percentile ranking of the national and
international programs participating. The ITE is useful
and frequently initiates educational interventions
based on results.2,3 It is an effective tool for
evaluating the improvement in resident’s base of
knowledge over time4 and a good means of predicting
residents' future performance.5 Although several
publications have reported interventions to improve
ITE scores among residents such as educational
conferences,6 online cases,7 practice questions,8 and
group learning,9 we were unable to identify
publications that specifically relate the Accreditation
Council for Graduate Medical Education (ACGME)
accreditation process to enhanced residents' ITE
scores.

The ACGME is the main accreditor of Graduate
Medical Education programs in the United States. The
ACGME-International (ACGME-I) was initiated con-
sequent to petitioning by governments and insti-
tutions that the ACGME extend its accreditation
model internationally. The mission of ACGME-I is to
improve health care by assessing and advancing the
quality of resident physicians' education through
accreditation.10 In July 2013, the internal medicine
residency program (IMRP) at Hamad Medical
Corporation, the primary and largest health care
institution in the state of Qatar, was accredited by the
ACGME-I. This period was preceded by an educational
redesign phase, which was evident in the preparation

for, and continued after, the accreditation process.
The IMRP leaders invested substantial amount of time
in adopting a holistic approach and integration of
different measures in the educational curriculum. The
purpose of this study was to determine the impact of
the ACGME-I alignment and accreditation on the
IMRP using residents' performance in the ACP’s ITE
from 2008 to 2016 and where the IMRP stands in
comparison to all ACGME and ACGME-I accredited
programs.

METHODS

Design
This is a retrospective cohort study that was
conducted at the Internal Medicine Department at
Hamad Medical Corporation (HMC) in Qatar. Data
was extracted from the ACP-generated ITE results of
all the United States and ACGME-International
accredited programs. Then they were compared with
the IMRP residents' IM-ITE results, also ACP-
generated. These results were expressed in two
formats; the total program average and the ranking
percentile, both reported by the ACP. The average
program scores at the ITE examination was compared
as well to the residents' entry selection criteria.

Study participants
During the study period (2008–2016), a total of
366 new residents joined the IMRP. 74% were male
and 26% were females. Among the 366 residents, the
average duration from graduation year to joining the
residency program was found to be 3 years. All
residents sat for either the USMLE step 2 or the IFOM
exams as a prerequisite for acceptance to the
residency program. The critera for residency is set by
the medical education department at HMC and
include the following: all residents should be recent
university graduates (i.e. less than 3 years) and
demonstrate proficiency in English (TOFEL/ILETS).
In addition, scores at the USMLE step 2 or
International Foundation of Medicine Clinical Science
Exam (IFOM-CSE) are considered. The USMLE step 2
scores are reported in 3 digits and fall between 1 and
300, with the mean score of 240 while the IFOM. The
average score of the USMLE over the study period
was found to be 248, and for the IFOM 660 which is
approximately equivalent to 231 USMLE score.

During the four-year residency training, all residents
in IMRP participate yearly in the ACP’s IM-ITE. The
examination was made mandatory for all residents to
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evaluate their progress and decide on measures for
improvement. As all residents at all training levels sit
for the ITE examination every year, a total of 1052
candidates sat for the IM-ITE during the study period.
Their demographic characteristics are shown in
Table 1. The study was approved by the medical
research committee.

IMRP REFORM ELEMENTS:

Implementing the ACGME-I program
requirements
The initial ACGME-I alignment from 2008 to 2012,
followed by the full adoption of the ACGME-I’s IM
program specific requirements from 2013 onwards
that resulted in the accreditation, has culminated in a
competency-based and structured educational
curriculum with clear goals and objectives for various
rotations. Also, the adoption of strict resident
supervision, the formative and summative
assessments utilizing the ACGME-I standardized
assessment tools such as direct observation,
Mini-CEX, chart stimulated recall, and OSCE all
contributed to improving the IMRP residents'
performance.

Improving the morning Report
The morning report is the most valuable educational
activity in the IMRP. In 2012, key changes to the

format of the morning report were implemented,
including improving organization, adding variety
to the contents, enhancing case selection and the
quality of presentations, and introducing patient
safety and quality improvement topics into
discussions. These changes were directed by
residents' suggestions.

Introduction of the annual board review and
clinical exam preparation courses
As an initiative to improve the residents' medical
knowledge and board scores, IMRP introduced
a comprehensive board review course, an
evidence-based review that is delivered by the
faculty of general IM and specialties in an interactive
MCQs format. Delivered annually, this intensive IM
board review course is a live, face-to-face, 4-day
course. Materials are made available to all the
residents through the electronic residency
management program (Medhub) to allow them to
study on their own time. Similarly, the hands-on
clinical exam preparation course was introduced
annually to improve residents' performance in this
domain.

Adapting an ambulatory curriculum
IMRP provided high-quality ambulatory care
where IM residents are exposed to a variety of
medical patients whose medical issues range from

Table 1. Participants' (residents who sat for the ITE during the study period) demographic data.

Total Number of residents in each year who sat for ITE

Training year 2008 2009 2010 2011 2012 2013 2014 2015 2106

PGY 1 26 39 38 36 13 37 28 43 0
PGY 2 13 26 37 37 34 45 42 35 43
PGY 3 18 11 23 34 34 31 41 36 26
PGY 4 13 17 10 22 32 34 30 35 33
Total no. of residents/year 70 93 108 129 113 147 141 149 102
Total no. of residents 1052
Gender Male (74%)

Female (26%)
Nationalities Pakistani 20%

Jordanian 18%
Sudanese 15%
Egyptian 13%
5% Palestinian, Indian and Syrian
3% Qatari

PGY: Postgraduate year, ITE: In-Training Exam.
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simple to more complex. Under faculty supervision,
residents provide longitudinal care to this
population and at the same time discuss different
cases and challenges that they may encounter in
ambulatory care. Additionally, the daily ambulatory
educational activity, in which residents present
various ambulatory related topics under faculty
supervision and guidance, is conducted for one
hour in the morning before the residents start their
clinics.

The Mentoring and Remediation Program
IMRP has adopted and implemented trainee-centered
educational approaches by developing the
mentoring remediation program where the
residency program focuses on filling the training
practice gap by providing tailored educational
experiences and remedial plans to residents who
were not able to achieve proficiency in core
competencies as demonstrated by their ITE scores
as well as all other formative and summative
evaluations.

Duty Hours restrictions
The ACGME implemented work hours restrictions for
physicians in training in 2003 that were revised July 1,
2011. The IMRP in Qatar implemented duty hour
restrictions in 2011, which allowed more protected
time for residents' education.

Data analysis
Descriptive statistics were used to summarize and
determine the sample characteristics and distribution
of responses. The normally distributed data and
results were reported with mean and standard
deviation; the remaining results were reported with
median and interquartile range (IQR). Categorical
data were summarized using frequencies and
percentages. A Pearson correlation was used to
examine and assess the correlation coefficient
between USMLE step 2/IFOM scores and the
residents' ITE scores and test its statistical significance
using corresponding p values. The Linear regression
method was applied to assess the effect of different
factors such as year, year of residency, and nationality
on ITE scores. All p values presented were two-tailed,
and p values ,0.05 was be considered as
statistically significant. All Statistical analyses were
done using statistical package SPSS version 23.0
(SPSS Inc. Chicago, IL).

RESULTS

Qatar ITE scores as compared with all
programs
There is a progressive improvement in performance of
the residents in Qatar as shown by the total program
average scores from 52% in 2008 to 72% in 2016.
This is demonstrated in the histogram charts
(Figure 1) and further summarized in the graph shown
in Figure 2, where the mean ITE score was
61.48 þ /212.4 (range 18–95; IOR 54–70).
Additionally, the IMRP percentile rank also showed a
steady and progressive improvement from 3rd

percentile in 2008 to 93rd percentile in 2016, with a
dramatic increment during the period from 2013 to
2014 (from 32nd percentile to 73rd percentile), which
corresponds with the time of ACGME-I accreditation
(Figure 3).

Moreover, this study has shown that internal medicine
residents at HMC have progressively outperformed
many other ACGME and ACGME-I accredited
programs starting from 2013 through 2016 as
demonstrated in Figures 1 and 4.

In order to determine the other factors, we compared
the ITE scores to the residents' entry selection criteria.
As all residents were recent graduates (less than 3
years), and the ITE scores were compared to the
residents' ethnicity, year of residency, and USMLE
score. We did regression analysis for the factors of
ethnicity, USMLE and year of residency, and none of
them were statistically significant, with a p value
.0.05 and standard coefficient (20.017–0.495).
There was negligible correlation between the USMLE
test scores with the residents' ITE scores with a
p value ¼ 0.023 and a Pearson correlation r ¼ 0.097
as shown in Figure 4 and 5.

DISCUSSION
The ACGME-I curriculum reform has resulted in a
dramatic increase at the residents' ITE scores. While
resident selection criteria based on USMLE scores
determine the quality of residents accepted into the
residency program, this study did not find a
correlation with their performance during the
program as reflected by their ITE scores. This is the
first study that relates the ACGME-I accreditation to
improvement in residents' ITE scores.

The core competencies of internal medicine
define the minimum level of knowledge, skills, and
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Figure 1. Qatar total program average scores during the study period.
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attitudes that residents must attain for advancement
to independent practice, fellowship, or other
internal medicine career pathways. Residents should
attain the cognitive skills of diagnostic reasoning,
clinical examination, and the strategic use of
testing and consultation to make diagnoses
and implement treatment. Unlike the ACGME
competencies in interpersonal and communication
skills, professionalism, system-based practice, and
practice-based learning and improvement, which
apply to all specialties of medicine, medical
knowledge competency and, to some extent,
patient care competency, are more
discipline-specific.11

The IM-ITE has been shown to be a validated measure
that assesses the residents' knowledge base during
the training period.12 Additionally, IM-ITE is a valid
measure of knowledge acquired during internal
medicine training. Further, the ITE scores have been
shown to correlate closely with the pass–fail results
on the certifying examination of the American Board
of Internal Medicine (CABIM).10,11,13,14 Numerous
criteria have been utilized in an attempt to identify
predictors of resident performance in the ITE as
defined primarily by clinical work, professionalism, and
performance on standardized examinations. For
instance, performance on the ITE can accurately
predict, and is highly correlated with, performance on

Figure 2. Qatar ITE scores during the study period.

Figure 3. Qatar IMRP ITE percentile scores during the study period.
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the CABIM qualifying exam.13 The ITE can serve
residents as an important measure of their
preparedness for certification and can be useful in
identifying the need for more intensive self-study
strategies during the subsequent years14 as there is a
high correlation between scores on the ITE and the
American Board of Surgery Qualifying Examinations.15

Many factors have been linked to enhanced resident
performance in the IM-ITE. Weekly reading assign-
ments and weekly preparatory examinations have
shown significant improvement in the American Board
of Surgery ITE (ABSITE) scores.16 Conference
attendance, previous performance, probationary
status, amount of sleep, and amount of study
contribute to residents' successful ABSITE

performance.17 Residents' self-study and
presentation program have been found to improve
performance on Thoracic Surgery ITE.18

The morning report is one of the most ubiquitous and
educationally useful conferences employed by internal
medicine training programs. Its main goals are
reviewing management decisions, examining
therapeutic problems, and most importantly, acting as
a case-oriented teaching session. During the
curricular reform, there was a transformation of the
morning report format that was resident-driven,
resident-led, and that produced resident-focused
learning that met residents' needs.19 Moreover there
was an adaptation of the ambulatory morning
report curriculum. As the ACGME Program

Figure 4. Comparison of the Qatar ITE scores and percentile rank with all other ACGME and ACGME-I accredited programs
during the study period.

Figure 5. Comparison of USMLE and ITE scores during the study period.
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Requirements in Internal Medicine that became
effective in July, 2001, states that clinical experiences
must include a minimum of one-third of the time in
ambulatory sites,20,21 residents complete a
substantial amount of their training in the outpatient
setting. Studies showed that use of dedicated
ambulatory teaching residents is an appropriate
mechanism to expose internal medicine residents to
the breadth of topics covered by the American Board
of Internal Medicine (ABIM) exam.22

Some studies relayed the improvement in ITE scores
to the residency selection criteria including scores in
USMLE step 1, where residents who had previously
scored above 220 on the USMLE step I, had higher
average Orthopedics ITE scores than those scoring
below 220.23 In this study, the striking improvement
in ITE scores among residents at IMRP in Qatar was
not found to be statistically correlated to the
residents USMLE score explained by reforming the
educational curriculum during the ACGME-I
accreditation period rather than a greater proficiency
among the IMRP residents, as there were no changes
in the admission criteria or the demographic
characteristics of the residents.

Multimodal approaches for remediation of
surgery,24 emergency medicine,25 and radiology26

residents have been shown to improve board scores.
While remediation requires substantial resources, it
was found to be successful for 90% of learners27.

As part of the curriculum reform, the IMRP
have adopted the Hauer et al.28 remediation
trainee-centered model, which included assessment
of the learner’s competence, diagnosis of the
learner’s deficiency, and development of an
individualized learning plan incorporating deliberate
practice, feedback, reflection, and, finally, a focused
reassessment. Through the biannually formative
evaluation forms and the annual ITE scores, the
program evaluation committee (PEC) identified
the underperforming trainees and the lacking
competencies. Each resident is assigned a mentor
who provides feedback and encourage trainee’s
self-reflection.

The ACGME implemented work hours restrictions for
physicians in training in 2003 that were revised July 1,
2011. The IMRP in Qatar has implemented the duty
hour restrictions in 2011 which allowed more
protected time for the residents' education. While
there was no statistically significant change in ITE
performance after the implementation of the new
duty hour regulations as shown by Vucicevic et al,29

or a change in general surgery patient outcomes or
differences in resident examination performance,30 it
resulted in lower levels of stress and improvement
in the educational environment, as well as in providing
adequate time for sleep, preventing fatigue, and
improving the quality of life and overall well-being of
the residents.31–33 Restricting physician work hours
was thus part of the measures implemented to
improve patient safety (National Research Council
2009).34

The main limitation of this study is the generalizability
as it is based on a single ACGME-I accredited
institution. It is suggested that future studies look for
other ACGME-I accredited centers and relate
accreditation to residents' ITE scores.

CONCLUSION
While improvement in residents' ITE scores is
multi-factorial, the ACGME-I accreditation and
restructuring of the program to competency-based
curriculum have enriched the residents' experience
and resulted in improvement in the residents'
performance, as reflected by their ITE scores. This is
the first study that have linked the ACGME-I
accreditation to improvement in residents' ITE
scores. This reform included measures such as
adopting continuous and formative residents
assessment utilizing approved standardized
assessment tools, implementation of the duty hour
standards, introducing the mentoring remediation
program, developing and following a strict
adherence to masterplan of residents rotations
including ambulatory care and consult rotation
as well as mandating all medical specialties
rotations.
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