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ABSTRACT

Objective: Appropriate preoperative evaluation is essential for safe surgical care. Cost containment and “best practice” suggest
that preoperative testing should be matched to patient co-morbidities and the magnitude of the planned procedure. The purpose of
this project was to reduce the number of unnecessary referrals to our preoperative evaluation clinic (POE), increase clinic capacity
for medically complex patients including diabetics, and quantify the reduction in institutional cost associated with the project.
Methods: In addition to other educational activities, a simplified algorithm and optional screening tool were created to assist
surgeons with determining which patients should go to POE. A sub-group of pilot surgeons were selected to participate and their
POE referral performance was tracked and shared with them. Surgeons were encouraged to send all of their diabetic patients
through POE. A cost analysis was carried out to quantify changes in institutional average cost per case for preoperative evaluation,
before vs. after project launch. The first quarter of 2013 (pre-project launch) was compared to first quarter 2015.
Results: Pilot surgeons reduced referrals to POE by 30%, while decreasing the institutional average cost per case of preoperative
evaluation by > 50%. Clinic capacity for complex patients increased, although diabetic referrals remained flat during the project.
There was no increase in day of surgery cancellations.
Conclusions: This project demonstrates that patterns of preoperative evaluation for healthy patients undergoing low-acuity
surgery can be changed, bringing about cost savings, without increasing day of surgery cancellations.
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1. INTRODUCTION

Appropriate preoperative evaluation is essential for safe sur-
gical and anesthesia care. At a minimum, the preoperative
evaluation consists of a history and physical exam performed
by the surgeon or advanced midlevel provider. In some cases,
the preoperative exam includes cardiac, pulmonary and other
subspecialty consultations and costly invasive testing. Sur-

geons and anesthesiologists may differ in opinion regarding
necessary preoperative testing. This may result in delays
and frustration as blood draws, chest x-rays or electrocardio-
grams are obtained “last minute”. Surgeons may respond by
over-ordering preoperative studies in an effort to satisfy the
most demanding anesthesiologist to prevent cancellation or
delay of a case.
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Simultaneously, both cost containment efforts and the prin-
ciples of “best practice” suggest that preoperative testing
should be thoughtfully matched to patient co-morbidities and
the magnitude of the planned procedure. In an environment
of bundled payments, unneeded preoperative testing erodes
the profit margin of the organization.

Growing awareness of the risks and costs of unnecessary
preoperative testing has resulted in guidelines which are
based on clinical indicators and factors. One example of
these guidelines is that preoperative testing is unnecessary
for healthy patients undergoing low-acuity procedures.[1–3]

Nonetheless, at our institution we observed that preopera-
tive testing and referrals to our preoperative evaluation clinic
(POE) have historically been driven more by practice pat-
terns and surgeon preference than adherence to guidelines,
i.e. some surgeons send almost every patient to POE regard-
less of the procedure, and some send almost no patients to
the clinic. Unnecessary POE referrals waste resources and
decrease clinic capacity to see medically complex patients
undergoing higher risk surgery.

In order to improve the efficient use of our preoperative clinic,
we embarked on a multi-disciplinary pilot project to educate
our surgeons on appropriate POE referrals and preoperative
testing. In the process, we created screening tools for sur-
geons to assist them in identifying appropriate patients for
formal evaluation in POE. Since we expected that this project
would increase POE capacity, an effort was undertaken to
increase the number of (preoperative) diabetic patients seen
in the clinic as part of a larger institutional glycemic control
initiative.

Therefore, the purpose of this pilot project was to: (1) Reduce
the number of healthy (American Society of Anesthesiolo-
gists [ASA] physical status 1-2) outpatients referred to POE
clinic; (2) Increase the number of diabetic patients referred to
the clinic; (3) Track all day-of-surgery cancellations related
to the preoperative evaluation; and (4) Quantify changes in
institutional cost for preoperative evaluation before versus
after the project launch. In this report, we will also describe
the educational effort necessary to bring about these changes.

2. METHODS

2.1 Project design and setting
This non-interventional, quality improvement project was
deemed exempt from Institutional Review Board review. The
multi-disciplinary team was formed in mid-2013 and con-
sisted of representatives from surgery (RF), anesthesiology
(TT) and internal medicine/POE (SH). Additional support
from Administration (RD, DG) and Systems and Procedures
(BG) was provided. Our institution is an academic medical

center with a closed staff of approximately 450 physicians.

2.2 Educational tools
The work group determined that the project would focus on
minimizing referrals to POE for healthy patients (defined as
ASA Class 1-2), undergoing low-acuity outpatient surgery.
Preoperative evaluation would still be expected for intermedi-
ate and high risk procedure patients regardless of ASA Class.
Typical low-acuity surgeries included distal extremity (hand,
foot and ankle), breast and skin procedures, endoscopic and
minor urologic or otolaryngologic operations.

An early step was to create a simplified algorithm to assist
surgeons with determining which patients should be referred
to POE (see Figure 1). Subsequently, the surgical practice
was encouraged to send all diabetic patients to POE regard-
less of ASA class, even if they were undergoing outpatient
surgery.

Next, the definitions of ASA 1 and 2 were shared with the
surgeons via e-mail and meetings with departments. An op-
tional screening tool was also developed and shared for use
in surgery clinics in an effort to assist surgeons and their
staff to identify higher acuity patients that would require
preoperative evaluation (see Figure 2). The screening tool
could be filled out by the patient and briefly reviewed by the
surgeon or assistant. Answers in the “gray boxes” would
trigger further questions to confirm the severity of the condi-
tion in question. If the patient had significant medical issues,
referral to POE was encouraged. Additionally, surgeons were
educated that for low acuity patients only diagnostic testing
required for surgical care should be considered: no testing
was recommended related to anesthesia care.

In addition to the screening tool, we created a history and
physical “Power Note” in our electronic medical record. The
surgeons and their mid-level providers were invited to use
the note to complete the required preoperative history and
physical, if they did not send their patient to POE.

2.3 Sample selection
To test our assumptions, we selected 8 volunteer surgeons and
their support staff to pilot this new process (among a staff of
approximately 60 surgeons). The pilot surgeons represented
departments and practices that frequently perform low-acuity
procedures on outpatients, including General Surgery, Gy-
necology, Hand Surgery, Urology and Otolaryngology. No
surgeon declined the invitation to participate.

During the pilot phase, a number of metrics were tracked
and shared with the surgeons, including the percentage of
POE consults for ASA 1-2 patients undergoing outpatient
procedures; comparison of ASA 1-2 patients being sent to
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POE from pilot surgeons vs. the remaining surgical practice,
and number of diabetic patients sent to POE. As a counter
measure, we also tracked day of surgery cancellations before
and after the launch of the project. Finally, a cost analysis

was carried out to compare institutional costs (not merely
charges) to evaluate these patients before surgery, before
versus after the pilot program was launched.

Figure 1. Algorithm for POE referrals
Table adapted from ASA Physical Status definitions and examples. Available from:
http://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system

2.4 Statistical analysis

The data was analyzed with simple descriptive statistics in-
cluding percentages and percent change. The Fisher’s exact
test was used to compare proportions of patients sent to POE,
baseline vs. follow up. A p-value < .05 was considered
significant. Comparison periods selected were first quarter
2013, before the project began versus 1st quarter 2015, af-
ter education and practice changes had occurred. Our cost
data is analyzed internally, using commercial software (EPSi,
AllscriptsTM Chicago, IL USA).

3. RESULTS

3.1 Baseline data
At baseline during the first quarter 2013, approximately 35%
of patients referred to POE by the overall surgical practice
were considered low risk, i.e. the patients were subsequently
given an ASA physical status of 1 or 2. In contrast, the pilot
surgeons were found to be sending 55% of their low-acuity,
outpatients to POE. At re-measurement during the first quar-
ter 2015, only 25% of the low-acuity patients from these
surgeons were sent to the preoperative clinic, p < .0001 (see
Figure 3).
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Figure 2. Medical Questionnaire used as a screening tool to assist with POE determination
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Figure 3. Change in % of patients sent to POE, by pilot
surgeon, before and after initiation of pilot program
POE: Preoperative Evaluation Clinic; ASA: American Society of
Anesthesiologists Physical Status; MD: medical doctor

3.2 Cost comparison and outcomes
An analysis was performed to compare average institutional
cost per case for preoperative evaluation of the patients, be-
fore and after project launch. Costs included the expense of
the provider plus any preoperative testing such at Electro-
cardiograph (ECG), chest x-rays or laboratory work. During

the relevant time periods, there were no significant changes
in institutional costs due to external factors or internal pro-
cesses, other than normal increases in cost related to inflation.
Further, there were no changes in hospital policies or proce-
dures during this time that would account for differences in
average cost per case.

As shown in Table 1, both the numbers of ASA 1-2 patients
sent to POE by the pilot surgeons and the associated costs
dropped dramatically. Not only did the number of patients
sent to POE decrease, but the average cost per case of evalu-
ating those not sent to POE also decreased, suggesting that
the surgeons were ordering fewer preoperative tests on these
patients.

There was no increase in cancellations after implementation
of the project. There were 5 same-day cancellations during
the baseline period in 2013, and 5 cancellations in 2015.

Finally, the percent of diabetic patients sent to POE by the
overall surgical practice was 62% in both the 1st quarter
2013 and the 1st quarter 2015. However, in August 2015
diabetic referral to POE increased to 75%.

Table 1. Cost comparison of patients sent to POE by pilot surgeons

 

 

Note. Cost comparison of patients sent to POE (preoperative evaluation clinic) before and after process improvement project. All patients were scheduled for 
outpatient surgery and were judged to be American Society of Anesthesiologist’s (ASA) physical status 1 or 2.  Average cost per case based upon preoperative 
provider visit and any preoperative studies including blood count and chemistry, electrocardiogram and chest x-ray.   

Baseline:  1st Quarter 2013  Re-Measure: 1st Quarter 2015  Result 

POE Visit? No. of Patients  POE Visit? No. of Patients  % Change in average cost per case 

No 154  No 243  -51.0% 

Yes 138  Yes 66  -3.7% 

Total 292  Total 309  -53.0% 

4. DISCUSSION

A substantial body of literature establishes the lack of benefit
and increased cost associated with routine preoperative test-
ing in stable patients undergoing low- and moderate-acuity
surgery.[3, 4] Further, this testing seldom changes manage-
ment.[5] Despite recommendations from the ASA, the Amer-
ican College of Cardiology and the American Board of In-
ternal Medicine Foundation (Choose Wisely CampaignTM),
patients are still routinely sent for preoperative “clearance”
by primary care providers, internists and preoperative clinics
like ours. In an environment of shrinking reimbursement and
bundled payments, avoiding unnecessary preoperative testing
and clinic visits makes economic sense. Furthermore, patient
satisfaction can be increased with fewer preoperative tests
and appointments, which may only serve to increase their
out-of-pocket expenses and delay the scheduling of their pro-
cedure. Unfortunately, there is relatively little information
on how to bring about physician behavioral changes.

This project was not about establishing the futility and waste
of preoperative consultations and studies. Instead, it demon-
strates a process to bring about changes in the referral pat-
terns of proceduralists. We began with education of the sur-
gical practice, and then added decision making tools. Alter-
ing long-held beliefs and practice patterns requires multiple
forms of communication and practice management aids, to
ensure both understanding and continued practice efficiency.
This quality project documents a substantial reduction, al-
though not an elimination, of unnecessary preoperative refer-
rals.

In a survey study of preoperative clinic directors, anesthesi-
ologists, gynecologists, general surgeons and orthopedists,
anesthesiologists were less likely than the other specialists to
order unnecessary preoperative tests.[6] However, unneces-
sary ordering of tests was still common among the anesthesi-
ologists, with 46% of them ordering at least one unnecessary
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test. While it has been shown that institutional guidelines
can reduce unnecessary test ordering,[7–9] the practice and
“habit” of routine testing is widespread and costly.

Surgeons may refer patients for preoperative evaluation to
reduce their own work load, i.e. another provider will com-
plete the required history and physical exam and make de-
cisions about testing. Physicians may order testing out of
fear of medical-legal risk, habit, misunderstanding over best
practice, institutional requirements, or to prevent delays and
cancellations on the day of surgery.[10] It’s noteworthy that
in our study, no increase in day of surgery cancellations was
seen.

Using Medicare inpatient claims data, Sheffield et al. found
that 3.75% of patients with no cardiac indications for preop-
erative stress testing underwent such testing within 2 months
of general surgical, urologic or orthopedic surgery.[11] The
rate of this unnecessary testing increased from 1.72% in 1996
to 6.44% in 2007 (p < .0001). Patients who lived in areas
of greater Medicare spending were more likely to undergo
unnecessary cardiac stress testing.

Czoski-Murray et al. used a literature review to estimate the
clinical and cost effectiveness of routine testing in healthy
(ASA 1-2) surgical patients undergoing minor or interme-
diate acuity procedures.[4] Their review covered the time
period 1980 forward, and found that while a paucity of lit-
erature exists to answer these questions, there is a lack of
robust data to support use of preoperative tests in this patient
population.

In the current economic environment, this project could po-
tentially harm the institution’s financial performance since
clinic visits and testing generate revenue. However, in a
future bundled payment model, it makes economic sense to
expend resources only where they are needed. Our study has
shown that costs can be decreased dramatically, not only for
patients seen in POE but also for those not sent for preopera-

tive evaluation. We believe the reduced costs are a result of
provider education regarding appropriate testing before low
acuity surgery in healthy patients; namely, don’t test!

Limitations
Weaknesses of our project include the relatively small num-
ber of patients followed in total and per specialty, and lack
of data on any surgical delays (but not cancellations) related
to patients not seen in POE. We also did not quantify any
lost revenue due to elimination of POE visits and preopera-
tive testing, or any complications that might have resulted
due to a lack of a POE visit. A private hospital might view
these clinic visits and testing as a revenue stream and be
disincentivized to change their practice.

Our results also illustrate the difficulty in changing referral
patterns for the overall surgical practice: diabetic referrals
to POE did not change dramatically from baseline, although
the August 2015 performance was positive. Finally, we don’t
have data on long or short-term benefits of sending more dia-
betic patients to POE, including diabetics. As a next step, we
are analyzing the impact of this project on our larger surgical
practice.

5. CONCLUSIONS
This pilot project demonstrates that patterns of preoperative
evaluation for healthy patients undergoing low-acuity surgery
could be changed without increasing day of surgery cancella-
tions. Simultaneously we reduced average institutional cost
per case for preoperative evaluation by more than 50%. An
added benefit was increasing POE capacity for more med-
ically complex patients including diabetics. Although it is
well-known that unnecessary preoperative testing is common,
changing referral patterns is difficult. Our data suggest that a
multi-disciplinary educational process, practice support tools
and ongoing performance monitoring can bring about lasting
changes.
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