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Abstract

Background: Evaluation and Management (E/M) codes are used by all healthcare providers to bill third-
party payers for their services. The purpose of this study is to determine whether providing education
about E/M coding to third-year optometry students in a blended teaching format leads to improved
coding accuracy.

Methods: Optometry student participants (N = 53) had the traditional classroom and clinical education in
E/M coding throughout the first 2 years of the curriculum. Students were randomly divided into two
groups. One group (the Experimental Group) received education regarding E/M coding in an online
format as well as two interactive practice cases. The other group did not. All students were then asked to
determine the E/M code on 5 standardized cases. Approximately 8 weeks later, a second set of 4
standardized cases was given to all participants to determine whether knowledge acquired was long-
lasting.

Results: By generalized linear mixed models, it was found that students in the Experimental Group were
much more likely to indicate the correct E/M code than the students in the Control Group, with an odds
ratio of 9.55 (95% confidence level 2.05-72.52; P = 0.01). After 7-9 weeks, the treatment effect was still
significant, but it was reduced, and the odds ratio was 3.23 (95% confidence interval 1.05-10.68, P =
0.01).

Conclusions: A blended format of teaching E/M coding is at least initially effective in improving coding
ability. However, without further intervention, the effect decreases over time. Because of this, additional
reinforcement of coding is needed, likely in both the didactic curriculum and the clinic.
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Introduction/Background

According to the American Optometric Association, in 2013 more than half of the gross income in private
optometric practices was derived from third-party insurance plans.' This revenue could be further
subdivided into almost an even split between payments from public plans, such as Medicare and
Medicaid, and those from private insurance programs, including managed care and preferred provider
networks. As the patient population ages, and with the full implementation of the Affordable Care Act
(i.e., “ObamacCare”), the percentage of optometric revenue attributed to third-party plans seems certain
to rise. Thus, an important aspect of preparing optometry students to transition successfully from the
teaching clinic to private practice is ensuring they are trained to code and bill third-party payers efficiently
and accurately.

While we are unaware of any published reports for optometry, studies from other health professions
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show that documentation and appropriate coding and billing are important skills in clinical practice.”® The
Accreditation Council for Graduate Medical Education now lists awareness of and responsiveness to the
larger system of health care as 1 of 6 general competencies required for resident development.® In other
words, medical residents, like other healthcare providers must be knowledgeable about coding and
reimbursement.>’**°

Current Procedural Terminology, or CPT, codes are an elaborate system of individual Evaluation and
Management (E/M) codes used by all healthcare providers to bill third-party payers for their services.
Determining the correct E/M code to be applied to a specific clinical case from the array of CPT codes
requires the clinician to understand complex Medicare rules and to know what must be recorded in a
patient’s records to justify billing under a particular code. Despite the importance of learning accurate
documentation and coding, there currently are no evidence-based accepted standards for teaching these
skills in either optometric or medical education programs. Although there is no literature indicating how
optometry students are taught coding, informal discussions with optometric educator colleagues indicate
that, as in medical residency programs, coding and billing education typically involves a limited number
of formal lectures (<4 hours) followed by the informal provision of additional information during patient
care encounters.

While it would seem logical to teach E/M coding as part of everyday clinical teaching, previous studies
suggest that this can be difficult. Teaching coding requires that time be allocated for this task. This
inevitably erodes the time allotted for patient care, which has the potential to reduce the number of
patient encounters. This is supported by previous studies showing that teaching E/M coding during
patient care has a negative impact on student evaluations of clinical teaching and on the delivery of
patient care.***** Finally, while it might be suggested that acquiring the skill of coding and billing
accurately can be put off until patient care has been mastered, evidence shows substantial error rates in
billing are found even in highly experienced clinicians, including clinical faculty members and community
doctors.lO,ll,lS,lG

As the cost for health care rises, third-party payers are experiencing increasing political and financial
scrutiny to control their costs by insisting that caregivers bill accurately and have the appropriate
supporting documentation. When billing errors — either over- or under-billing — are discovered, they can
have significant financial repercussions. Each type of mistake is considered Medicare fraud and can
result in costly audits and legal consequences."’ Coding’s importance to financial success in private
practice, the heightened concerns of third-party payers about eyecare costs and coding errors, and the
financial losses that can result from these errors, all provide a strong rationale for strengthening the
teaching of coding in professional optometry programs. However, given the curricular time demands of
professional training, it is important to identify the most effective methods for teaching coding.

The hypothesis is that utilization of a blended format of teaching (where at least part of the delivery of
content and instruction is via computer-mediated activities in addition to the traditional teaching) will
significantly improve the accuracy with which optometry students code patient cases. The purpose of this
study was to determine whether providing education about coding to third-year optometry student interns
in a blended teaching format leads to improved coding accuracy for a set of standardized cases when
compared to the traditional method. (The traditional method has typically involved roughly 2-3 hours of
formal lecture combined with informal discussion at the conclusion of patient care.) Longevity of acquired
knowledge was assessed approximately 8 weeks after the initial blended instruction, by asking subjects
in this project to code a second set of standardized cases.

Methods

This study was conducted with approval from the Institutional Review Board Committee of the University
of California — Berkeley (protocol 2013-07-5502). The design of the study began with the creation of 10
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“standardized” patient cases that were subsequently used to assess the ability of students to assign E/M
procedure codes properly. After the authors drafted these cases, they were reviewed by clinical faculty
members to assess their completeness and their authenticity in representing actual patients. The draft
cases were revised after this initial review and then pilot-tested on a second group of faculty members.
After a final set of revisions, all 10 cases were sent to 3 expert external reviewers, who were asked to
determine their E/M procedure codes independently. These reviewers, who donated their time and effort
to the study, were nationally recognized optometric CPT coders, each of whom has more than 15 years
of experience in medical coding. All have lectured and published extensively on medical coding for
optometrists. In evaluating these 10 cases, the experts disagreed on the correct E/M procedure codes
that should be assigned to 4 of them. In 3 of these, 2 out of the 3 experts provided the same code, which
was subsequently used as the correct code for the purposes of the study. The fourth case (with a
diagnosis of trichiasis) resulted in a three-way split among the experts and, as a result, it was eliminated
from the study.

The study utilized third-year students at the University of California — Berkeley School of Optometry who
had been exposed to the traditional curriculum. They had received previous instruction on coding
delivered in the traditional format: approximately 3 hours of classroom lecture in a second-year pre-clinic
course, and informal case-based instruction during a minority of approximately 50 primary care patient
care encounters they experienced as clinical interns during summer semester following the second year
and the initial part of the fall semester of the third year. In addition, at the beginning of the fall semester
of the third year, all students received a one-page E/M coding flow-sheet, which was designed to help
them determine the level of E/M code based on the standard Medicare rules. The sheet explained how
to assign a code by first determining the level of the 3 major coding components (history, physical
examination and medical decision-making), and then provided a guide to choosing the level of procedure
code that should be used to bill a particular case.

To begin the study, all students completed a survey that utilized a Likert scale to indicate:

1. whether the students understood what an E/M code is

2. the level of confidence they had in determining the E/M code correctly

3. whether they believed knowledge of coding was important to their careers

4. the total extent of their prior education on E/M coding (within and outside of the optometry curriculum)
5. whether they believed their previous education was adequate to prepare them for a future job

6. the mode of practice to which they aspired after graduation.

After all students had answered the questions, they were randomly assigned to either the Control (N =
30) or Experimental Group (N = 29). Those in the Experimental Group were introduced to evaluation and
management (medical) coding via a 1-hour online program that incorporated streaming video and a
concurrent PowerPoint presentation. During this program, students were introduced to the different
components of the E/M coding flow-sheet and then presented with 2 different teaching cases (diabetic
retinopathy and dry eye). In both cases, the flow-sheet was used to guide students through the thought
process involved in determining the E/M code. To gain more hands-on experience in E/M coding, the
Experimental Group was then assigned to participate in a 15-minute, interactive, computer training
program, where they were presented with sample written cases. One of these was a follow-up evaluation
of a dry eye case that had been introduced earlier, during the 1-hour online program. The second was
the evaluation and management of a patient with glaucoma. In this interactive exercise, the students
were presented with a patient history, findings and assessment, and plan for each case. The students
were then tasked with determining the E/M code. Because the final procedure code is based on the level
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of the patient history, physical examination and medical decision-making, students completed multiple-
choice questions for each of these 3 components, selecting the answer they believed gave the
appropriate coding level for each component. Upon choosing a level for a component, students were
given immediate feedback. For example, if a question regarding a component level was answered
incorrectly, they were presented with a message that indicated why the answer chosen was incorrect
and referred to the E/M flow-sheet for additional guidance. Students were allowed to re-answer the
guestion until the correct answer was selected. Once the question was answered correctly, they were
able to proceed to the next component. The final multiple-choice question required students to select the
correct overall E/M procedure code for the case. Time spent viewing the instructional video and
performance on the multiple-choice questions during the interactive program were tracked to ensure
students completed this component of the study before progressing to the next.

After the Experimental Group watched the video and practiced the interactive cases, the students in both
the Experiment and Control groups were to assign a procedure code to each of the first 5 standardized
cases. These cases were chosen to simulate typical patients encountered in an optometric setting that
utilizes medical coding: glaucoma suspect, allergic conjunctivitis, cataracts, new onset of floaters
(posterior vitreal detachment) and blepharitis. Students in both groups were allowed to use any
resources they wished (other than consulting each other or faculty), including books, guides, the internet
or the flow-sheet given to them at the beginning of the study, to help them determine the correct coding.
This initial exercise was designed to establish whether exposure to the interactive training regimen
described above resulted in members of the Experimental Group coding cases more correctly than
members of the Control Group.

The second phase of the study was designed to assess the extent to which the knowledge the
Experimental Group gained from the interactive online training was long-lasting. For this phase, 7-9
weeks after coding the first set of 5 standardized cases, students in both the Experimental and Control
groups reviewed and provided E/M procedure codes for the remaining 4 standardized cases. These
cases included follow-up for glaucoma, flap retinal tear, diabetic eye evaluation and dry age-related
macular degeneration. All 4 cases were labeled as new or established, and the 5 possible CPT codes
were provided as choices for selection. For example, codes 99201-99205 would be the possible choices
in the case of new patients. Once again, students were allowed to consult the resources listed above to
assist them in coding.

The difference in determining the correct E/M code between the Control and Experimental groups was
tested by a Fisher exact test. A generalized linear model was then employed to quantitatively assess
whether the blended learning treatment had a significant effect on students in the Experimental Group.
The analysis utilized an “odds ratio” to allow comparison of the performance of students in the
Experimental Group to those in the Control Group.*® An odds ratio is a measure of association between a
treatment (in this case exposure to blending learning) and an outcome (accuracy of E/M coding). The
odds ratio represents the odds that an outcome will occur given a particular treatment (Experimental
Group) compared to the odds of the outcome occurring in the absence of that treatment (Control Group).

Results

Sixty-two third-year optometry students enrolled in a fall semester course on advanced clinical
procedures were invited to participate in the study. Of those 62 students, 59 volunteered and 3 declined.
During the testing, 6 students did not indicate an answer for either all 5 cases in the first survey or all 4
cases in the second survey. Because of this, their results were removed from the data analysis, which
left 53 participants.
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Because some students may have had additional experience either in clinic or from prior work
experience that would put them at an advantage for E/M coding, a survey checking knowledge and
attitudes regarding E/M coding was done to characterize students’ background. The survey questioned
students on the number of hours of education received in coding, knowledge, confidence and whether
they felt E/M coding was important to their careers.

Through a Chi Square test or Fisher exact test, it was found that at the onset of the study (before the
Experimental Group received extra training), there was no difference between the Control and
Experimental groups in terms of understanding what an E/M code is, confidence in coding, feeling that
coding would be important in their future career, or the amount of education received prior to the study
(P values = 0.29-0.41). (Table 1) Seven to nine weeks after the first E/M cases were completed, and
immediately before the second set of E/M cases was given, the initial knowledge and attitudes survey
was given again. In this instance, the Experimental Group had been shown the online lecture material
and there were significant differences between the two groups in terms of understanding what an E/M
code is (P value = 0.04), having received training (P value = 0.004) and feeling that the education
received was adequate (P value = 0.03). In terms of the other factors (confidence in coding and
recognizing the importance of coding), there were no differences between the Experimental and Control
groups.
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One to two weeks after the Experimental Group viewed the video, all participants reviewed and then
indicated the E/M procedure code for the first set of 5 standardized cases. When the results for all 5
cases were tabulated, it was found that 92% (24 of 26 participants) of the Experimental Group coded the
cases correctly > 50% of the time. In comparison, in the Control Group 58% (14 of 24 participants) coded
the same cases correctly > 50% of the time. According to the generalized linear mixed model of this
data, the Experimental Group (who watched the instructive video and completed the interactive program)
had an odds ratio of 9.55 (95% confidence interval 2.05-72.52), indicating the training program had a
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positive effect on coding accuracy. (Table 2)
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Seven to nine weeks after both groups evaluated the initial set of cases, a second set of E/M coding
cases was administered to both groups. The second survey found that 59% (16 of 27 participants) of the
Experimental Group answered the cases correctly > 50% and the time. In comparison, 31% (8 of 26
participants) of the Control Group answered the same cases correctly > 50% of the time. At this point in
the study, the generalized linear mixed model of the data showed the Experimental Group (who watched
the instructive video and the interactive program) had an odds ratio of 3.23 (95% confidence interval
1.05-10.68). (Table 3) This indicates that, while the training program initially had a positive effect on
coding accuracy, after 7-9 weeks this effect was greatly reduced. Both in the initial and second set of
coding cases, neither gender nor age was significant in the responses of students to the coding practice.

Discussion

Traditionally, optometric education has focused on teaching clinical care of patients, with very little time
being allocated to educating students about the role of proper documentation and determining the
correct E/M procedure code. As optometry students enter the workforce, one of the responsibilities they
will face is E/M coding. Good E/M coding ability can be critical to success, and poor E/M coding can
result in serious legal and financial consequences. The purpose of the study was to evaluate a new
technique for teaching E/M coding and then determine whether this technique led to improved accuracy.

Determination of the correct code for standardized cases

The E/M coding system is complex, and coding can be challenging for novice and experienced clinicians
alike. In this study we attempted to ensure the correct coding for each standardized case by utilizing 3
optometric coding experts to determine the code. The experts agreed on the E/M code for 6 of the 10
cases. Interestingly, in 4 of the 10 cases there was disagreement, although the chosen E/M codes were
typically very close (e.g., one expert chose 99212 while another chose 99213). It seems likely that
disagreement over E/M codes arose because there was a certain amount of interpretation about the
complexity of the case and/or the prognosis for the condition — both of which can affect the final level of
E/M code. In the cases where there was disagreement, the final code was determined by choosing the
code that the majority of experts agreed upon. Unfortunately, in one of the cases, there was complete
disagreement between the experts and this clinical case was eliminated from the results pool. The lack
of consensus between the CPT coding experts in the study was initially troubling; however, other studies
have shown that this type of disparity is common. One group™' found agreement among CPT experts to
range from 50% to 71%. This lack of consensus among experts is a complicating factor in teaching
students to code correctly and a challenge of coding for practitioners who want to be confident about the
accuracy of their billing.

Techniques for teaching coding

What is the best way to teach E/M coding? We are aware of 3 previous studies that examined teaching
techniques that led to improvements in coding ability. In one, an instrument consisting of a flow-sheet
with a concise set of notes for quick reference was used to determine a final code based on the standard
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Medicare rules for billing levels. ** The investigators concluded that the flow-sheet was a reliable tool for
correctly assessing coding. In a second study,’ clinical cases that had been managed by residents were
reviewed in a problem-based teaching format and used to learn coding basics, review previous coding
assessments and reinforce proper coding by pointing out errors made by the residents. The authors
reported that residents demonstrated an increase in accuracy of coding and a decline in under-coding. In
a third study,”® subjects were provided with a single, 90-minute session taught by a coding specialist.
The session was presented to residents who had been coding, and the results showed that even a single
informational session improved coding ability for inexperienced coders. Unfortunately, this study did not
show significant improved coding ability in the more senior residents who were also experienced coders.
While all of the above studies show an improvement in coding accuracy in novice clinicians, each was
limited by a relatively small number of participants (11 to 20), and none provided follow-up to determine
whether learned E/M coding concepts were retained over time.

The technique employed to teach coding in this study used 2 approaches: video and a brief interactive
program that walked students through an E/M flow-sheet. Results from the study provide evidence that a
blended format of teaching does lead to improved coding ability, with the treatment effect being 9.55
(95% confidence level 2.05-72.52; P = 0.01) within 2 weeks of watching the video. This initial
improvement in coding ability did however decrease to 3.23 (95% confidence interval 1.05-10.68; P
value = 0.01) 7-9 weeks after the training session.

Student perceptions regarding prior education and importance of coding

Although this is the first study involving optometry student clinicians, results of the survey are in
agreement with previously published reports of other healthcare profession trainees’ attitudes towards
the importance of coding. Surveys of residents in surgery and emergency and internal medicine show
that most believe the amount of training for E/M coding is inadequate, yet the overwhelming majority
(~90% or more) feel that coding ability is important.”® The present survey of optometry students shows a
similar result: 98% (52 of 53) agreed that coding will be important to their future careers and 71% (37 of
53) agreed that the education they had received regarding coding was not adequate. Studying a 1-hour
video and 2 practice cases was enough to make students feel more knowledgeable about what an E/M
code was (P value = 0.04) and that they had received adequate education in coding to prepare them for
a future job (P value = 0.03). Compared to the Control Group, their confidence in E/M coding also had
improved, but this result was not statistically significant (P value = 0.11).

Limitations of the current study

A limitation of this study is that only 7-9 weeks elapsed between when the students were exposed to the
training video and cases and when they assessed the second set of cases, which were designed to
examine the permanence of their new knowledge. However, even with this short interval, the data reveal
a decrease in performance, suggesting that without additional training at regular intervals the significant
gains acquired during the initial training may disappear. Future studies should test knowledge at longer
intervals (e.g., 6, 12 and 18 months after the initial videos and exercise) to examine the rate at which the
skills gained in E/M coding decline to pre-training levels. It seems likely that, while the use of interactive
video and hands-on practice may be a good first step for teaching the basics of E/M coding, this new
knowledge has to be reinforced in the clinical setting for it to become permanent.

Conclusion

Optometry students believe that learning coding is very important and that the current level of their
education in this area is inadequate. A blended format of instruction in coding techniques is effective in
improving these important skills in third-year optometry students. An advantage of the blended format is
that it can be utilized throughout the optometry curriculum, even when fourth-year optometry students
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are away from their home institutions on external rotations. Some of the initial beneficial effects of this
training early in the third professional year decreased over time. However, in addition to providing initial
instruction, online interactive training could be an effective and practical method for reinforcing and
consolidating this new knowledge if it was offered at regular intervals during the remainder of the
professional curriculum.
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