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a b s t r a c t

Background: Ambulatory surgery centers (ASCs) are frequently utilized; however some ambulatory
procedures may be performed in hospital outpatient departments (HOPs). Our aim was to compare
operating room efficiency between our ASC and HOP.
Methods: We reviewed outpatient general surgery procedures performed at our ASC and HOP. Total case
time was divided into five components: ancillary time, procedure time, exit time, turnover time, and
nonoperative time.
Results: Overall, 220 procedures were included (114 ASC, 106 HOP). Expressed in minutes, the mean
turnover time (29.8 ± 9.6 vs. 24.5± 12.7; p< 0.01), ancillary time (32.2 ± 7.0 vs. 22.2± 4.5; p< 0.01),
procedure time (77.4± 44.9 vs. 56.2 ± 23.0 p < 0.01), exit time (11.8± 4.4 vs. 8.5 ± 4.3; p < 0.01), and
nonoperative time (62.9± 21.9 vs. 48.7 ± 15.0; p < 0.01) were longer at the HOP than at the ASC.
Conclusion: ASC outpatient procedures are more efficient than those performed at our HOP. A system
evaluation of our HOP operating room efficiency is necessary.

© 2019 Published by Elsevier Inc.
Introduction

Developments in surgical care and technology have provided an
opportunity to perform a variety of outpatient operations. Pro-
cedures such as laparoscopic cholecystectomy are now considered
safe in the outpatient setting.1 These and other commonly per-
formed general surgery operations are typically performed in
ambulatory surgery centers (ASCs) or hospital outpatient
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departments (HOPs).2 ASCs, which have been referred to as
“focused factories,” are appealing to surgeons as they potentially
provide an opportunity to achievemaximum productivity that may
not be achieved in HOPs.3

Despite the perceived increase in productivity gained from
performing operations at ASCs, there is a paucity of data comparing
them to their HOP counterparts, especially when both units are
owned by the same hospital system.When comparing freestanding
ASCs to hospital-based surgical centers, perioperative times at the
ASCs have been shown to be significantly shorter,4 which may lead
to an increase in the number of cases that can be performed in a
standard workday.

In our hospital system, outpatient general surgery procedures
are performed at our hospital-owned ASC and HOP. Yet even with
similar case complexity, operating room (OR) workflow is variable
in these facilities. In this study, we aimed to compare OR efficiency
between these centers. Specifically, we sought to quantify the
various components of an operation from patient arrival to the
operating suite to patient exit. We hypothesized that all operative
components would be shorter in the ASC than the HOP.
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Table 2
Ambulatory surgery center vs. hospital outpatient department operative time
components.

Variable HOP (minutes) ASC p

Mean ancillary time 32.2± 7.0 22.2± 4.5 <0.01
Mean procedure time 77.4± 44.9 56.2± 23.0 <0.01
Mean exit time 11.8± 4.4 8.5± 4.3 <0.01
Mean turnover time 29.8± 9.6 24.5± 12.7 <0.01
Mean nonoperative time 62.9± 21.9 48.7± 15.0 <0.01

ASC, ambulatory surgery center; HOP, hospital outpatient department.
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Methods

A retrospective review of all adult outpatient general surgical
procedures from May 2017eDecember 2017 was performed.
Institutional review board approval was obtained. The primary
inclusion criterion was all outpatient operations performed using
general anesthesia by eleven surgeons at our ASC and HOP. Oper-
ations that required admission after elective surgery, or those done
under local, regional, or monitored anesthesia care were excluded.
The total number of patients excluded from the study due to
admission to the hospital after outpatient surgery was 38. All of
these patients had their surgery performed at the HOP and no
patients at the ASC required admission.

Total operative timewas divided into five components: ancillary
time, procedure time, exit time, turnover time, and nonoperative
time (Table 1). These were calculated using information obtained
from the OR and anesthesia logs in the electronic medical record.
Other data collected included the type of operation performed,
American Society of Anesthesiology class, and presence of an
attending surgeon delay to the OR. Statistical analysis was per-
formed using the independent sample t-test and c2 where appro-
priate. Categorical data were represented as numbers with
proportions. Continuous data were summarized using
means± standard deviation (SD). Significance was set at a¼ 0.05.
Statistical analysis was performed in SPSS (version 23.0.0.0, IBM,
Redmond, WA).
Results

Overall, 220 procedures were performed (114 ASC, 106 HOP).
When comparing OR efficiency (in minutes) between the two
centers, the mean HOP ancillary time was longer than the ASC
(32.2± 7.0 vs. 22.2± 4.5; p< 0.01). In addition, procedure time
(77.4± 44.9 vs. 56.2± 23.0 p< 0.01), exit time (11.8± 4.4 vs.
8.5± 4.3; p< 0.01), turnover time (29.8± 9.6 vs. 24.5± 12.7;
p< 0.01), and nonoperative time (62.9± 21.9 vs. 48.7± 15.0;
p< 0.01) were longer at the HOP than the ASC (Table 2). The
average total time per case at the HOPwas 140minwhile at the ASC
it was 104min. In a 10-h workday this would allow 5.7 cases to be
done at the ASC versus 4.2 cases at the HOP.

Both centers had a similar percentage of ASA class II patients
(59% ASC, 57% HOP); however, there was a higher percentage of
patients with an ASA class III at the HOP than at the ASC (31% vs. 9%;
p< 0.01). No patients required arterial monitoring or central line
placement prior to the procedure. Themean bodymass index (BMI)
was slightly higher at the HOP than the ASC, (32 kg/m2 vs. 29 kg/
m2; p< 0.01). Therewere 77 patient at the HOP with a BMI <35 and
104 at the ASC. In patients with a BMI <35 the mean HOP ancillary
time was longer than the ASC (31.3± 6.3 vs. 21.9± 4.4; p< 0.01).
Attending surgeon delays to the OR occurred more often at the HOP
than at the ASC (70% vs. 30%; p< 0.01).

The type of outpatient procedures performed at the HOP and
ASC can be found in Table 3. Laparoscopic cholecystectomy and
Table 1
Operating room time components.

Time Component Definitio

Ancillary service time Time in O
Procedure time Surgery s
Exit time Surgery e
Turnover time Patient o
Nonoperative time Total tim
Attending surgeon delay Entry int
OR, operating room
open inguinal hernia repair represented 66% of the outpatient
procedures. A comparison of the ancillary, turnover and nonoper-
ative time between the HOP and ASC for these procedures can be
found in Table 4.

Discussion

In our current study, we demonstrate that outpatient operations
at our HOP have a longer mean ancillary time, exit time, turnover
time, and higher nonoperative time when compared to the ASC.
These results suggest that outpatient operations are more effi-
ciently performed at a dedicated surgery center such as an ASC. This
trend was also present when evaluating our most commonly per-
formed operations individually (Table 4). Moreover, we have
identified that attending surgeon delays to the OR occurred more
often at the HOP. Although this factor can be contributing to the
increase in nonoperative time, it does not account for the differ-
ences observed across all time components.

A sound understanding of the elements that drive OR in-
efficiency is paramount. This is necessary to provide adequate
quality improvement and improve OR utilization in both hospitals
and ASCs. We have previously shown that a significant portion of
total operative time in our burn suite is nonoperative, and have
identified both patient turnover and patient preparation as the two
key components of this inefficiency.5,6 Similar to our previous
studies, here we found that a significant amount of time spent in
our outpatient operating suites is nonoperative; however, unlike
burn operations, these outpatient procedures do not have extensive
patient preparation needs. Our calculated ancillary time was the
total time spent preparing the patient for the operation, including
both for general anesthesia and patient preparation. The HOP had a
10-min average longer ancillary service time than the ASC. The
reason for this is not entirely clear, but may be partly due to our
anesthesiologist supervising multiple rooms at once with the
possibility for this to affect an on-time induction. Reasons for
attending surgeon delays are likelymultifactorial and include being
involved in other nonelective surgeries at the HOP during days
when ambulatory surgeries are taking place or having to evaluate
patients on the wards between operations. In our experience, at the
ASC there are few, if any, distractions or obligations that may cause
delay to the operating suite. Early attending presence to the oper-
ating room may affect ancillary time by being available for patient
n

R to surgery start
tart to end
nd to room exit
ut of room to entry of next patient
e in OR (including turnover time) minus procedure time
o OR> 10min after patient arrival



Table 3
Total outpatient operations performed.

Procedure HOP, n (%) ASC, n (%)

Laparoscopic cholecystectomy 28 (26) 52 (46)
Inguinal hernia repair 34 (32) 32 (28)
Umbilical hernia repair 6 (6) 19 (17)
Ventral hernia repair 21 (20) 3 (3)
Mass excision 14 (13) 7 (6)
Laparoscopic peritoneal dialysis catheter placement 2 (0) 0 (0)
Skin grafting 1 (1) 1 (1)
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positioning, ensuring that the proper equipment is present for the
procedure, and other factors that would lead to improved operating
room efficiency. Prior work at our institution has shown that early
attending presence improves time to incision in endocrine sur-
gery,7 and it appears that this factor may be necessary to evaluate
across all our specialties.

The total number of outpatient surgeries performed in the
United States has grown considerably since the 1980s with the
creation of the Medicare inpatient prospective payment system,8

and over 60% of all surgeries in 2013 were outpatient operations.9

In a study evaluating over 5 million Medicare outpatient proced-
ures nationwide, components such as surgery time have been
shown to be shorter in freestanding ASCs compared to HOPs.4

However, potentially more complex cases may be done at the
HOPs, and in our study this likely explains the significant difference
in procedure time between the two. In a single-center study,
Trentman et al. showed that total time in the facility after breast
surgery was significantly shorter in the ASC than HOP. However,
they included patients who were admitted to the hospital post-
operatively, which could impact generalizability.10 One of the few
studies evaluating surgical procedures at a hospital-owned ASC
versus HOP showed that anterior cruciate ligament repair in or-
thopedic patients are more cost-effective and efficient when per-
formed at an ASC versus a HOP.11 The authors believed that the
difference observed may be due to the OR system, as well as
inconsistent surgical teams, especially in the HOP setting. At our
ASC, the OR staff remains until all cases for that particular OR suite
are completed, and usually remain consistent throughout the day.
Whereas in the HOP, the staff can change throughout the day due to
a more shift-based model.

Like most hospital systems, in our institution, certain patient
criteria must be met in order to proceed with outpatient surgery.
Moreover, patients seen in clinic must have a certain BMI and ASA
class to have their surgery at the ASC. Those who do not meet these
requirements typically have their outpatient surgery performed at
the HOP instead. This is evidenced by the higher percentage of ASA
class III patients at the HOP than at the ASC (31% vs. 9%). In our
study, patients who underwent surgery at the HOP had a slightly
higher mean BMI when compared to those at the ASC, however the
difference is likely not clinically significant. Moreover, in patients
Table 4
Ambulatory surgery center vs. hospital outpatient department operative time
components for LC and IH.

Variable HOP (minutes) ASC p

LC mean ancillary time 34.3± 6.4 25.4± 3.3 <0.01
LC mean turnover time 33.3± 9.3 25.8± 20.6 <0.01
LC mean nonoperative time 66.1± 27.1 45.3± 18.1 0.01
IH mean ancillary time 30.2± 6.5 20.0± 3.9 <0.01
IH mean turnover time 28.1± 5.0 23.3± 7.3 0.06
IH mean nonoperative time 60.6± 17.2 52.2± 9.7 <0.01

ASC, ambulatory surgery center; HOP, hospital outpatient department; IH, inguinal
hernia repair; LC, laparoscopic cholecystectomy.
with a BMI <35, there was a mean difference of almost 10min in
ancillary time between the HOP and ASC likely indicating that the
BMI of our patients was not a main driving factor in the difference
in time observed.

Beyond certain patient characteristics dictating the location for
an outpatient operation, it has been suggested that physician
ownership in freestanding ASCs may have contributed to the shift
in outpatient surgery from the hospital setting to the ASC.12,13 The
majority of ASCs continue to be physician owned, however over
time hospitals have increased their ownership. This is likely due to
the push to deliver surgical care in the lower cost, higher margin
ASC setting. In our study, the surgeons had no ownership in either
the ASC or HOP, which minimizes any potential bias or financial
incentive to perform the surgery at the ASC. However, it is worth-
while to point out that continued physician ownership in ASCs is
important. Joint physician and hospital ownership affords the op-
portunity for physicians to be involved in leadership, quality
improvement practices, and profit sharing, which can improve
overall patient care.3

In our current healthcare system, the OR can account for up to
40% of hospital costs and up to 70% of the revenue generated.14

Improvement in OR efficiency can have a considerable economic
impact, as OR charges are estimated be between $29-$80 a minute,
not including anesthesia or surgeon fees.15 As the number of
outpatient procedures continue to rise in the United States, mini-
mizing inefficiency will become even more important. Due to the
difference in average total case time between the ASC and HOP,
based on our data, it would be possible to do an additional case per
day at the ASC in a 10 h work day. On average we are performing
outpatient general surgical procedures three days a week at our
ASC, which translates into roughly 150 additional procedures per
year.

Various methods have been used to improve OR efficiency,
including adopting manufacturing principles such as Lean and Six
Sigma to minimize waste and improve workflow, and to stan-
dardize certain procedural steps.16,17 Patient preparation and
anesthesia induction have also been evaluated for areas to improve
nonoperative time.18,19 Procedure time is difficult to control as
there are variations in difficulty based on disease type or patient
anatomy. However, there are many common OR processes,
including ancillary and janitorial services, as well as anesthesia
induction and delivery to the post-anesthesia care unit after
operation that can be improved to provide more efficient care. An
underappreciated aspect of operating room efficiency includes
proper preoperative patient evaluation to minimize surgery can-
cellations and improve throughput in the outpatient surgery
setting. This is achieved through the use of preoperative patient
clinics, and more recently telephone-based pre-anesthesia
evaluation.20e22

Our study has several limitations. As a retrospective study, we
were not able to determine all the factors contributing to the
various time components. Moreover, we did not gather information
on preoperative patient processing (financial, nursing, anesthesia,
and surgical consenting) or post-anesthesia care unit length of stay,
which could potentially impact OR efficiency. Although we
attempted to evaluate similar case types between the HOP and ASC,
there was likely an impact from the triage of cases to the HOP that
would be considered more difficult or those which had a higher
likelihood of requiring postoperative admission. In the future, we
plan to prospectively observe a sample of outpatient operations to
determine in more detail what the inefficiencies in our general
surgery ORs are. We hope to implement new OR processes to
improve efficiency and the utilization of OR resources at both fa-
cilities that perform outpatient operations.
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Conclusion

ASC outpatient procedures are more efficient than those per-
formed at the HOP, specifically with regards to nonoperative time.
Attending surgeon delays may be one contributing factor to the
increased nonoperative time observed at the HOP compared to the
ASC. This data suggests the need for a system evaluation in our
hospital system to further improve OR efficiency.

Disclosure

The authors report no proprietary or commercial interest in any
product mentioned or concept discussed in this article. This
research did not receive any specific grant from funding agencies in
the public, commercial, or not-for-profit sector.

Acknowledgments

The authors would like to thank Dave Primm for help in editing
this article.

References

1. Paquette IM, Smink D, Finlayson SR. Outpatient cholecystectomy at hospitals
versus freestanding ambulatory surgical centers. J Am Coll Surg. 2008;206:
301e305.

2. Munnich EL, Parente ST. Procedures take less time at ambulatory surgery
centers, keeping costs down and ability to meet demand up. Health Aff.
2014;33:764e769.

3. Casalino LP, Devers KJ, Brewster LR. Focused factories? Physician-owned spe-
cialty facilities. Health Aff. 2003;22:56e67.

4. Hair B, Hussey P, Wynn B. A comparison of ambulatory perioperative times in
hospitals and freestanding centers. Am J Surg. 2012;204:23e27.

5. Madni TD, Imran JB, Clark A, Arnoldo BA, Phelan 3rd HA, Wolf SE. Analysis of
operating room efficiency in a burn center. J Burn Care Res. 2018 Jan 1;39(1):
89e93.

6. Madni TD, Imran JB, Clark AT, et al. Prospective evaluation of operating room
inefficiency. J Burn Care Res. 2018 Oct 23;39(6):977e981.
7. Clark A, Dackiw AP, White WD, et al. Early endocrine attending surgeon

presence increases operating room efficiency. J Surg Res. 2016;205:272e278.
8. Leader S, Moon M. Medicare trends in ambulatory surgery. Health Aff. 1989;8:

158e170.
9. AHA. at https://www.aha.org/system/files/research/reports/tw/chartbook/

2016/2016chartbook.pdf ; 2018. Accessed May 18, 2018.
10. Trentman TL, Mueller JT, Gray RJ, Pockaj BA, Simula DV. Outpatient surgery

performed in an ambulatory surgery center versus a hospital: comparison of
perioperative time intervals. Am J Surg. 2010;200:64e67.

11. KadhimM, Gans I, Baldwin K, Flynn J, Ganley T. Do surgical times and efficiency
differ between inpatient and ambulatory surgery centers that are both hospital
owned? Journal of pediatric orthopedics. 2016;36:423e428.

12. Kao JT, Giangarra CE, Singer G, Martin S. A comparison of outpatient and
inpatient anterior cruciate ligament reconstruction surgery. Arthrosc J Arthrosc
Relat Surg. 1995;11:151e156. official publication of the Arthroscopy Associa-
tion of North America and the International Arthroscopy Association.

13. Merrill DG, Laur JJ. Management by outcomes: efficiency and operational
success in the ambulatory surgery center. Anesthesiol Clin. 2010;28:329e351.

14. Healey T, El-Othmani MM, Healey J, Peterson TC, Saleh KJ. Improving operating
room efficiency, Part 1: general managerial and preoperative strategies. JBJS
reviews. 2015;3.

15. Macario A. What does one minute of operating room time cost? J Clin Anesth.
2010;22:233e236.

16. Rothstein DH, Raval MV. Operating room efficiency. Semin Pediatr Surg.
2018;27:79e85.

17. Cima RR, Brown MJ, Hebl JR, et al. Use of lean and six sigma methodology to
improve operating room efficiency in a high-volume tertiary-care academic
medical center. J Am Coll Surg. 2011;213:83e92. discussion 3-4.

18. Sasano N, Morita M, Sugiura T, Sasano H, Tsuda T, Katsuya H. Time progression
from the patient's operating room entrance to incision: factors affecting
anesthetic setup and surgical preparation times. J Anesth. 2009;23:230e234.

19. Saha P, Pinjani A, Al-Shabibi N, Madari S, Ruston J, Magos A. Why we are
wasting time in the operating theatre? Int J Health Plan Manag. 2009;24:
225e232.

20. Lozada MJ, Nguyen JT, Abouleish A, Prough D, Przkora R. Patient preference for
the pre-anesthesia evaluation: telephone versus in-office assessment. J Clin
Anesth. 2016;31:145e148.

21. Joshi GP. Efficiency in ambulatory surgery center. Curr Opin Anaesthesiol.
2008;21:695e698.

22. Correll DJ, Bader AM, Hull MW, Hsu C, Tsen LC, Hepner DL. Value of preoper-
ative clinic visits in identifying issues with potential impact on operating room
efficiency. Anesthesiology. 2006;105:1254e1259. discussion 6A.

http://refhub.elsevier.com/S0002-9610(18)31528-9/sref1
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref1
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref1
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref1
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref2
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref2
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref2
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref2
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref3
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref3
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref3
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref4
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref4
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref4
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref5
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref5
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref5
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref5
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref6
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref6
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref6
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref7
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref7
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref7
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref8
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref8
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref8
https://www.aha.org/system/files/research/reports/tw/chartbook/2016/2016chartbook.pdf
https://www.aha.org/system/files/research/reports/tw/chartbook/2016/2016chartbook.pdf
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref10
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref10
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref10
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref10
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref11
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref11
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref11
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref11
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref12
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref12
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref12
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref12
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref12
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref13
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref13
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref13
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref14
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref14
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref14
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref15
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref15
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref15
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref16
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref16
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref16
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref17
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref17
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref17
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref17
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref18
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref18
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref18
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref18
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref19
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref19
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref19
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref19
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref20
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref20
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref20
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref20
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref21
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref21
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref21
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref22
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref22
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref22
http://refhub.elsevier.com/S0002-9610(18)31528-9/sref22

	Analysis of operating room efficiency between a hospital-owned ambulatory surgical center and hospital outpatient department
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Disclosure
	Acknowledgments
	References


