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s total health care costs reach almost $3 trillion per

year—capturing more than 17% of the total US gross

domestic product—payers are searching for more ef-
fective ways to limit health care spending.> One increasingly
discussed plan is payment bundling.® This one-lump-sum pay-
ment model arose as a result of rapid year-on-year increases in
total reimbursements under the current, fee-for-service model.
The Centers for Medicare & Medicaid Services hypothesized
that a single all-inclusive payment for a procedure or set of ser-
vices would incentivize improvements in patient-centered care
and disincentivize cost-shifting behaviors.* Bundled reimburse-
ment is becoming increasingly common in orthopedic practiee.
With the recent introduction of the Bundled Payment for Care
Improvement Initiative, several orthopedic practices around the
United States are already actively engaged in creating models

for bundled payment for common elective procedures and for
associated services provided up to 90 days after surgery.**

Bundled payment increases the burden on the provider
to understand the cost of care provided during a care cycle.
However, not only has the current system blinded physi-
cians to the cost of care, but current antitrust legislation has
made discussions of pricing with colleagues (so-called price
collusion) illegal and subject to fines of up to $1 million per
person.and $100 million per organization,® therefore limiting
orthopedic physician involvement.

Given these legal constraints, instead of measuring direct
costs\of goods, we developed a “grocery list” approach in
which direct comparisons are made of resources (goods and
services) used and delivered during the entire 90-day cycle
of care for patients who undergo anatomical total shoulder

Figure 1. Top 10 cost items/for (A) total shoulder arthroplasty/and (B) reverse shoulder arthroplasty. Abbrevijation: OR, operating room.
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Figure 2. Holding time (minutes): (A) before total shoulder arthro-
plasty (TSA; 25 patients), (B) before reverse shoulder arthroplasty
(RSA; 25 patients), and (C) A and B compared.

Figure 3. Operating room (OR) time (minutes): (A) for total
shoulder arthroplasty (TSA; 25 patients), (B) for reverse shoulder
arthroplasty (RSA; 25 patients), and (C) A and B compared.
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Figure 4. Anesthesia time (minutes): (A) for total shoulder arthro-
plasty (TSA; 25 patients), (B) for reverse shoulder arthroplasty
(RSA; 25 patients), and (C) A and B compared.
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Figure 5. Postanesthesia care unit (PACU) time (minutes) for
(A) total shoulder arthroplasty (25 patients) and (B) reverse shoul-
der arthroplasty (25 patients).
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Figure 6. Average distribution of patient time for (A) total shoulder
arthroplasty and (B) reverse shoulder arthroplasty.
Abbreviation: PACU, postanesthesia care unit.
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Figure 7. Inpatient time (days) for (A) total shoulder arthroplasty
(TSA; 25 patients) and (B) reverse shoulder arthroplasty (RSA;
25 patients). (C) Inpatient time (hours) for A and B compared.
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Figure 8. Anesthesia medications used and percentages of pa-
tients receiving them during (A) total shoulder arthroplasty and (B)
reverse shoulder arthroplasty. Abbreviations: LR, lactated ringers;
NS, normal saline.

arthroplasty (TSA) or reverse shoulder arthroplasty (RSA). We
used one surgeon’s practice experience'asa model for mea-
suring otherorthopedic surgeons’ resource utilization, based
on their electronic medical records (EMR) system data. By
capturing the costs of the components of resource utilization
rather than just the final cost of care, we can assess, compare,
understand, endorse, and address these driving factors.

The significance of resource

utilization

To maximize the efficiency of their practices, high-

volume shoulder surgeons have introduced stan-
dardization to health care delivery.” Identifying specific ef-
ficiencies makes uniform acceptance of beneficial practice
patterns possible.

To facilitate comparison of goods and services used dur-
ing an episode of surgical care, Virani and colleagues®’ stud-
ied the costs of TSA and RSA and calculated the top 10 driving
cost factors for these procedures (Figure 1). Their systematic
analysis provided a framework for a common method of
communication, allowing an orthopedic surgeon to gain a
more complete understanding of the resources used during
a particular operative procedure in his or her practice, and
allowing several physicians to compare and contrast the re-
sources collectively used for a single procedure, facilitating
an understanding of different practice patterns within a local

www.amjorthopedics.com
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Figure 9. Medications used and percentages of patients receiving them after (A) total shoulder arthroplasty and (B) reverse shoulder
arthroplasty. Abbreviations: Abbreviations: CR, controlled release; DR, delayed release; EC, enteric coated; InPn, indium phosphide
nitride; IVPB, intravenous piggyback; PF, perfusion fluid; SA, sustained action; soln, solution.

community. At a societal level, these data can be collected to
help guide overall recommendations.

How we defined utilization

To define the resources used, we had to decide

which procedure components cost the most. Virani

and colleagues®’ found that the top 10 cost drivers
accounted for 93.11% and 94.77% of the total cost of the TSA
and RSA care cycles, respectively (Figure 1). For each cost
driver, information on resources used (goods, services, over-
head) was collected on 2 forms, the Hospital Utilization Form
(7 hospital-based items) and the Clinical Utilization Form
(3 non-hospital-based items). To make hospital data easy to
compile, we piloted use of a “smart form” in the EpicCare
EMR system to isolate and auto-populate specific data fields.

www.amjorthopedics.com
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EMR data collection
With EMR becoming mandatory for all public and
private health care providers starting in 2014, uti-
lization data are now included in a single unified
system. Working with our in-house information technology
department, we developed an algorithm to populate this
information in a separate, easy-to-follow hospital utiliza-
tion form. This form can be adopted by other institutions.
Although EpicCare EMR is used by 52% of hospitals and at
our institution, the data points required to make the same
measurements are generalizable and exist in other EMRs.
Smartlinks, a tool in this EMR, allows utilization data to be
quickly retrieved from different locations in a medical record
and allows a form to be electronically completed in seconds.
Data can be retrieved for any patient in the EMR system,
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Figure 10. Surgical supplies used and percentages of patients receiving them after (A) total shoulder arthroplasty and (B) reverse shoul-

der arthroplasty.

regardless of when that patient’s hospital stay occurred. We
populated data from surgeries performed 2 years before the
start of this project.

What we can learn from these data
Data from a pilot study of 25 patients who under-
went primary anatomical TSA for osteoarthritis and
25 patients who underwent primary RSA for mas-
sive rotator cuff tear allowed us to generate graphical repre-
sentations of a single surgeon’s practice patterns that most af-
fected the cost of care. Time in holding, time in the operating
room, time in the postanesthesia care unit, and percentage
of patients receiving different medications were recorded for
each procedure (Figures 2—11). The study did not capture the
wide variances in practice patterns in shoulder arthroplasty,
and therefore other surgeons’ resource utilization may differ
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Figure 11. Average number of skilled nursing visits and average
number of physical therapy visits after total shoulder arthroplasty
(TSA) and reverse shoulder arthroplasty (RSA).
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from ours. However, replicating this methodology at other
institutions will produce a more robust data set from which
conclusions about resource utilization and, indirectly, cost
of care can be made.

Future possibilities

By using existing EMR tools to better understand

resource utilization, orthopedic surgeons can play a

constructive role in the dialogue on health care costs
and new reimbursement models. The data presented here are
not meant to be interpreted as hard and fast numbers on global
resource utilization, but instead we intend to establish a model
for collecting data on resource utilization. Resource utiliza-
tion begins the dialogue that allows orthopedic surgeons
and specialty societies to speak a common language without
discussing actual cost numbers, which is discouraged under
antitrust regulation. The data presented will allow compari-
sons to be made between surgeons in all practice settings to
highlight areas of inconsistency in order to further improve
patient care. Although this work involved only 50 patients
undergoing only 2 types of surgeries, the resource-capturing
methodology can be expanded to include more procedures
and orthopedic practices. As all hospitals are now required
to have EMRs, the metrics tracked in this work can be found
on any patient medical record and auto-populated using our
open-source utilization forms. Starting this data collectionsat
your hospital may require no more than a conversation with
the informatics department, as the metrics can for the most
part be populated into a database on surgeon request.

Asorthopedic surgeons return toithe economicshealth care

discussion, this/information could prove essential in helping
the individual surgeon and the orthopedic community justify
the cost of care as, welldas fully understand the cost drivers
for musculoskeletal care.
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In this month’s issue of The American Journal of Orthopedics, Tannenbaum and colleagues present a “5 Points” article on
“Measurement of Resource Utilization for Total and Reverse Shoulder Arthroplasty.” This is an excellent article that
summarizes the authors’ methodology of determining not only the overall cost of hospital care for shoulder replace-
ment but a detailed analysis of many components contributing to that cost.

The steps are fairly straightforward: identify the various components of the cost, gather the data contributing to
those costs, and then analyze what are the major expenditures that contribute to the overall cost. Sounds simple, but,

in practice, it is anything but!

As health care expenditures in the United States continue to increase and approach 20% of the gross domestic
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product, every sector of the health care industry is searching for ways to curtail and eventually decrease the cost of
health care. However, one cannot control costs without accurate data that defines those costs. In this article, Tan-
nenbaum and colleagues have provided a methodology to help both hospital administrators and surgeons determine
the overall cost of shoulder arthroplasty, but their principles of analysis can be applied to all aspects of hospital care.

Such efforts are gaining the attention of many leaders of the health care industry. For example, in the September 8,
2015, edition of The New York Times, I was very interested to read the article “What are a Hospital’s Costs? Utah System
Is Trying to Learn.”! The article reviewed the efforts of Dr. Vivian Lee, chief executive at University of Utah Health
Care, to determine the actual cost of all care provided by the university hospital, the same goal as the present 5 Points
article on shoulder arthroplasty but on a vastly greater scale. Analyzing those costs guided Dr. Lee and her colleagues
to alter clinical programs, which led to a decrease of 30% in hospital expenditures and fewer complications.'

We are all indebted to Mr. Tannenbaum and his coauthors for providing the journal’s readers with a clear map
that we can use to both understand and navigate the current maze of hospital costs. Using such a guide, we will be
able to gather information that not only saves money, but will improve care by directing resources to services that
actually benefit our patients.

Author’s Disclosure Statement: The author reports no actual or potential conflict of interest in relation to this commentary.
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