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BACKGROUND: Most residency programs still lack formal
education and training on the basic clinical documentation and
coding principles. Today’s physicians are continuously being
held to increasing standards for correct coding and documenta-
tion, yet little has changed in the residency training curricula to
keep pace with these increasing standards. Although there are
many barriers to implementing these topics formally, the main
concern has been the lack of time and resources. Thus, simple
models may have the best chance for success at widespread
implementation.

PURPOSE: The first goal of the study was to assess a group
of orthopedic residents’ fund of knowledge regarding basic
clinical documentation guidelines, coding principles, and
their ability to appropriately identify cases of Medicare
fraud. The second goal was to analyze a single, high-yield
educational session’s effect on overall resident knowledge
acquisition and awareness of these concepts.

SUBJECT SELECTIONAND STUDY PROTOCOL:Ortho-
pedic residents belonging to 1 of 2 separate residency
programs voluntarily and anonymously participated. All
were asked to complete a baseline assessment examination,
followed by attending a 45-minute lecture given by the
same orthopedic faculty member who remained blinded to
the test questions. Each resident then completed a postsession
examination. Each resident was also asked to self-rate his or
her documentation and coding level of comfort on a Likert
scale (1-5). Statistical significance was set at p o 0.05.

MAIN FINDINGS: A total of 32 orthopedic residents were
participated. Increasing postgraduate year-level of training
correlated with higher Likert-scale ratings for self-perceived
comfort levels with documentation and coding. However,
the baseline examination scores were no different between
senior and junior residents (p 4 0.20). The high-yield
teaching session significantly improved the average total

examination scores at both sites (p o 0.01), with overall
improvement being similar between the 2 groups
(p 4 0.10).

PRINCIPAL CONCLUSIONS: The current healthcare
environment necessitates better physician awareness regard-
ing clinical documentation guidelines and coding principles.
Very few adjustments to incorporate these teachings have
been made to most residency training curricula, and the lack
of time and resources remains the concern of many surgical
programs. We have demonstrated that orthopedic resident
knowledge in these important areas drastically improves
after a single, high-yield 45-minute teaching session.
( J Surg Ed ]:]]]-]]]. JC 2017 Association of Program
Directors in Surgery. Published by Elsevier Inc. All rights
reserved.)
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INTRODUCTION

Incorrect or incomplete documentation and coding for
physician services has detrimental effects on the entire
health care system. Upcoding by physicians is known to
cost the Centers for Medicare and Medicaid Services up to
billions each year in resource use and improper payments.1

On the contrary, downcoding services risks compromising
the financial viability of many private practices and aca-
demic training centers.2 Moreover, both the former and the
latter are, by definition, fraudulent coding acts which
ultimately are subject to legal ramifications.3

Physicians are looked to as pivotal leaders in the fight
against rising health care costs. Although this concept is
intuitive, the notion that physicians receive little (if any)
training in the basics of proper documentation, billing, and
coding while in medical school, residency, and fellowship
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remains a topic receiving relatively little attention until the
last decade.4-7 In 2006, a survey of graduating orthopedic
residents revealed that 490% felt that formal training in
documentation and coding was necessary during residency,
and only 13% stated that they felt confident in their ability
to start coding by their first day as a new attending.8 A 2014
pilot study comparing resident and attending current
procedural terminology (CPT) coding for foot and ankle
surgeries found that resident and attending CPT codes were
the same for only 42% of surgeries, and the residents had
been using incorrect CPT codes for logging cases.9 A 2015
survey of 182 practicing orthopedic surgeons demonstrated
that the average overall self-rated level of business knowl-
edge at the conclusion of residency was only 2.4 on a 10-
point scale (1 ¼ “knew nothing at all”, 10 ¼ “complete
understanding”). In addition, after factoring in different
subcategories which were all weighted based on level of
clinical importance, the 2 areas with the greatest functional
deficits were “business operations” and “billing/coding.”10

Beyond orthopedics, residents and physicians in all specialties
report the same generalized findings11-19: first, there is an
educational deficit in teaching residents and fellows the proper
documentation and coding basics. Second, these educational and
training deficits have persisted despite the evolving health care
environment which now requires increasing levels of physician
interaction with multiple health care entities, including insurance
companies and hospitals. Finally, the vast majority of new
attending’s report that they feel unprepared and inadequately
trained in these areas, and physicians are becoming increasingly
vulnerable with heightened levels of scrutiny toward a physician’s
documentation, coding, and billing practices in the transparent
age of the electronic health record (EHR).
Addressing the deficit poses a significant challenge in the

setting of significant barriers to implementation.4,13,14 Surgical
residency programs in particular are under a significant amount
of pressure to meet increasing requirements in surgical skills
assessed and required case volume numbers while maintaining
duty-hour restrictions. Thus, these barriers have tempered the
increasing demand expressed by all levels in the residency
program educational hierarchy, and widespread incorporation
of these topics into the training curriculum is most likely to be
achieved in an educational format that is concise, effective, and
uses very little resources.
The purpose of this study was 2-fold: first, we wished to assess

a group of orthopedic residents’ fund of knowledge regarding
basic clinical documentation guidelines, coding principles, and
self-perceived level of comfort in these areas. Second, we analyzed
a single, high-yield educational session’s effect on orthopedic
resident knowledge acquisition and awareness of these concepts.

MATERIALS AND METHODS

Institutional review board approval was obtained before
executing this study. Orthopedic residents voluntarily and

anonymously participated in a 24-point baseline assessment
examination comprised of questions testing basic documen-
tation and coding principles. Questions ranged from the
fundamental components of assigning a code for evaluation
and management services to various general concepts testing
surgical coding, procedural “bundling,” and knowledge of
Medicare fraud. At the end of the examination, the resident
was prompted to self-rate his or her ability to correctly
document and code on a scale from 1 (“novice”) to 5
(“expert”).
Next, a 45-minute educational lecture was provided by

an orthopedic faculty member. The faculty member was
blinded to the test questions given to the residents and the
residents were not given answers to any of the questions
during the educational session. At the conclusion of the
lecture, a postsession assessment examination was adminis-
tered, consisting of different questions and clinical scenarios
based off of the same underlying tested principles.
In total, there were 2 separate sessions provided to

2 different groups of orthopedics residents from nonaffili-
ated programs. Group 1 (n ¼ 13) and Group 2 (n ¼ 19)
had their respective documentation and coding teaching
sessions given about 1 week apart. The same protocol was
used for both sites and the same instructor was in charge of
each session. Descriptive statistics were applied to evaluate
the difference in total scores on the examination before and
after intervention via a paired t-test. The 2 sites were
compared to investigate the reproducibility of total score
improvements. Student t-test and spearman’s correlation
coefficient were used to calculate for potential associations
between increasing postgraduate year (PGY) training level
and affiliated baseline test scores, as well as increasing PGY-
level of training and self-rated confidence in documentation
and coding scores (1 ¼ “novice” to 5 ¼ “expert”). Statistical
significance was set at p o 0.05 for all tests performed.
Data were analyzed using SPSS Statistical Software (IBM
Corporation 2012, Somers, NY).

RESULTS

In total, 32 orthopedic residents completed the teaching
sessions. A full breakdown of residents by PGY-level
composition mix and examination scores at both sites is
provided in Table 1. None of the residents had any prior
formal education in documentation and coding. There was
a statistically significant improvement in all resident indi-
vidual total scores on the 24-point examination when
comparing the baseline and postsession scores (p ¼ 0.020)
(Table 1). When separated out by PGY-levels, the results
also demonstrated statistical significance (p o 0.010, for all
years PGY-1 through PGY-5). In addition, when comparing
between the 2 separate sites and orthopedic resident groups,
there was no statistically significant difference noted in score
improvement magnitudes (p ¼ 0.631) (Table 1).
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