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Understanding Costs of Care in the Operating Room
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IMPORTANCE Increasing value requires improving quality or decreasing costs. In surgery,
estimates for the cost of 1 minute of operating room (OR) time vary widely. No benchmark
exists for the cost of OR time, nor has there been a comprehensive assessment of what
contributes to OR cost.

OBJECTIVES To calculate the cost of 1 minute of OR time, assess cost by setting and facility
characteristics, and ascertain the proportion of costs that are direct and indirect.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional and longitudinal analysis examined
annual financial disclosure documents from all comparable short-term general and specialty
care hospitals in California from fiscal year (FY) 2005 to FY2014 (N = 3044; FY2014,

n = 302). The analysis focused on 2 revenue centers: (1) surgery and recovery and (2)
ambulatory surgery.

MAIN OUTCOMES AND MEASURES Mean cost of 1 minute of OR time, stratified by setting
(inpatient vs ambulatory), teaching status, and hospital ownership. The proportion of cost
attributable to indirect and direct expenses was identified; direct expenses were further
divided into salary, benefits, supplies, and other direct expenses.

RESULTS In FY2014, a total of 175 of 302 facilities (57.9%) were not for profit, 78 (25.8%)
were for profit, and 49 (16.2%) were government owned. Thirty facilities (9.9%) were
teaching hospitals. The mean (SD) cost for 1 minute of OR time across California hospitals
was $37.45 ($16.04) in the inpatient setting and $36.14 ($19.53) in the ambulatory setting

(P = .65). There were no differences in mean expenditures when stratifying by ownership or
teaching status except that teaching hospitals had lower mean (SD) expenditures than
nonteaching hospitals in the inpatient setting ($29.88 [$9.06] vs $38.29 [$16.43]; P = .006).
Direct expenses accounted for 54.6% of total expenses ($20.40 of $37.37) in the inpatient
setting and 59.1% of total expenses ($20.90 of $35.39) in the ambulatory setting. Wages and
benefits accounted for approximately two-thirds of direct expenses (inpatient, $14.00 of
$20.40; ambulatory, $14.35 of $20.90), with nonbillable supplies accounting for less than
10% of total expenses (inpatient, $2.55 of $37.37; ambulatory, $3.33 of $35.39). From
FY2005 to FY2014, expenses in the OR have increased faster than the consumer price index
and medical consumer price index. Teaching hospitals had slower growth in costs than
nonteaching hospitals. Over time, the proportion of expenses dedicated to indirect costs has
increased, while the proportion attributable to salary and supplies has decreased.

CONCLUSIONS AND RELEVANCE The mean cost of OR time is $36 to $37 per minute, using
financial data from California’s short-term general and specialty hospitals in FY2014. These
statewide data provide a generalizable benchmark for the value of OR time. Furthermore,
understanding the composition of costs will allow those interested in value improvement to
identify high-yield targets.
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nderstanding hospital costs s critical to value-based care.

Hospitals charge insurers and patients at a markup,! ex-

pecting areimbursement (revenue) that is greater than
their actual costs to generate a profit. Whereas in traditional fee-
for-service models, more services equate to more revenue, new
models, such as bundled payments, will reimburse hospitals
a set amount for the surgical episode.? These capitated models
focus on cost control, shifting the burden of cost minimization
away from insurers and onto clinicians and administrators.

There is a growing body of literature describing cost-saving
interventions in surgery>®; however, estimates of savings vary
widely, and while myriad reasons may explain this variation, such
asimplementation differences, hospital setting, and patient mix,
these analyses are often not comparable because of variations
in the type of cost data and accounting practices used.”® An ex-
emplar of this variation is operating room (OR) cost, with reported
values ranging widely, from $7 to more than $100 per minute,
even within a surgical field or procedure.®'* In 2010, an editorial
found no standardized estimates were available and that most
existing sources report hospital charges,'* which are confounded
by contractual allowances and profit margins, and are of little use
when assessing cost-saving interventions.

Given that surgical care accounts for nearly one-third of
all US health care spending,’® and the OR is the second most
expensive part of surgical care,'® having a data-driven bench-
mark for OR cost and defining what contributes to this cost is
essential. California law requires hospitals to report financial
metrics to the Office of Statewide Health Planning and Devel-
opment (OSHPD). This study uses these statements to calcu-
late the mean cost of 1 minute of OR time, assess variation be-
tween hospitals, understand what contributes to cost, and
evaluate how cost has changed over time.

Methods

Data Set

The data set includes 10 years (2005-2014) of California Hos-
pital Annual Disclosure Reports (HADR) released by the OSHPD.
California hospitals are required to use the OSHPD’s account-
ing system and to report disclosures in a comparable format."”
Duplicate reports occur when facilities change ownership, li-
censure, or the dates of their fiscal year (FY).'” To prevent
double counting, only the longest report for a given facility was
included each year. Hospitals set their own FY; for example,
in FY2014, most hospitals began on either July 1, 2013, or Janu-
ary 1, 2014. This analysis pools these into a single fiscal year
identified as FY2014. Hospitals were linked over time using the
OSHPD facility number, a unique identifier based on loca-
tion. The data for this study are publicly available and do not
meet the definition of human participants research. As such,
institutional review board review was not indicated, which we
confirmed with the institutional review board of the Univer-
sity of California, Los Angeles, prior to starting our project.

Included Hospitals
Several hospitals in California are not required to submit all
HADR pages because of a waiver granted by the OSHPD, and
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Key Points

Questions What is the cost of 1 minute of operating room time,
and what contributes to this cost?

Findings In this cross-sectional analysis, the mean cost of
operating room time in fiscal year 2014 for California's acute care
hospitals was $36 to $37 per minute; $20 to $21 of this amount is
direct cost, with $13 to $14 attributable to wages and benefits and
$2.50 to $3.50 attributable to surgical supplies.

Meaning These numbers are the first standardized estimates of
operating room cost; understanding the composition of costs will
allow those interested in value improvement to identify high-yield
targets.

are excluded from this analysis. In FY2014, these hospitals
included all 34 Kaiser facilities, 4 long-term care facilities,
24 psychiatric health facilities, 2 Shriner’s hospitals, and 9 state
hospitals. In FY2014 additional excluded hospitals were 27
short-term psychiatric facilities, 26 long-term care facilities,
and 15 facilities that did not report surgical expenditures
(3 short-term general hospitals and 12 short-term specialty hos-
pitals) (eTable 1 in the Supplement). The final database in-
cluded 3044 financial statements from FY2005 to FY2014; 302
were from FY2014.

Calculating the Cost per Minute of OR Time
Descriptions of select financial terminology are included in
eTable 2 in the Supplement.'® This study focuses on the per-
spective of the hospital (ie, the cost to the hospital of deliver-
ing the service). However, many financial perspectives exist
including that of the patient (ie, out-of-pocket costs) or the
payer (eg, the amount Medicare reimburses a hospital), as well
as the societal perspective, which would include both patient
and payer costs along with the opportunity cost of patient and
caregiver time, transportation costs, and effects on future
productivity.'®

Each HADR is organized in a series of sequentially more
granular details (eFigure in the Supplement). The income state-
ment lists total expenses for a year. As a contrived example,
total expenses may be $1 billion. Expenses are divided into
smaller bins, culminating with individual revenue centers. This
study focuses on 2 revenue centers: (1) surgery and recovery
and (2) ambulatory surgery. To extend our example, the for-
mer may have expenses of $10 million and the latter may have
expenses of $5 million. As defined by the OSHPD, the surgery
and recovery center includes all costs associated with “the per-
formance of surgical and related procedures during and im-
mediately following surgery”!7(®2420-3[Cont-1D 3 d the ambula-
tory surgery center includes costs associated with a “separately
identifiable outpatient surgery room.”!7(p2420-3[Cont.3) Thege
costs include intraoperative costs (eg, salaries and supplies),
the cost of services to maintain the OR (eg, environmental ser-
vices and cleaning and repair of instruments), and the cost of
the recovery room. Immediate preoperative expenses are not
detailed by the OSHPD, but they are likely included. Operat-
ing rooms used for both inpatient and outpatient operations
are classified under surgery and recovery.
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To compare costs across facilities, each revenue center has
a unit or denominator. For surgical revenue centers, the unit is
minutes of operating time, which is the sum of OR time for the
year. Time is measured from the beginning to end of anesthe-
sia or, when no anesthesia is provided, the start and stop of sur-
gery. Hospitals report these units for each revenue center (con-
tinuing our example, 200 000 minutes for each). To calculate
the cost per minute, the facility divides expenses in that rev-
enue center (ie, $10 million and $5 million) by the number of
minutes (ie, 200 000) to produce a cost per minute (ie, $50 per
minute or $25 per minute). Each facility reports expenses, the
number of minutes, and the cost per minute in their HADR.

For each revenue center, costs are further divided into di-
rect (costs attributable to the revenue center, such as staff'sala-
ries or supplies [eTable 2 in the Supplement]), and indirect costs
(costs allocated from nonrevenue centers, such as security, that
are required for patient care but cannot be attributed to a single
department [eTable 2 in the Supplement]). Direct costs are split
into wages, benefits, professional fees, supplies, purchased ser-
vices, depreciation, leases and rentals, and other direct ex-
penses (eFigure in the Supplement).

Some services physically performed in the OR are counted
in revenue centers outside of surgery and recovery. Notable
examples include anesthesia, supplies sold to patients (eg, im-
plants and tissue factors), radiologic procedures, pathologic
tests, and the blood bank. We report these costs separately from
the OR costs per minute. Cost estimates for these revenue cen-
ters are not specific to the OR; for example, the cost of a unit
of blood is averaged over the OR, intensive care unit, and am-
bulatory settings.

Statistical Analysis

All costs were winsorized to the fifth and 95th percentiles to ac-
count for outliers.?° Facilities with very low ambulatory sur-
gery volumes (<10% of total operative minutes) had necessar-
ily high costs per minute and were excluded from ambulatory
analysis (this excluded 8 of 60 facilities in FY2014). Each HADR
provided a cost per minute for each revenue center. We calcu-
lated the median and mean (grand mean) across facilities and
stratified by setting (inpatient vs ambulatory), teaching status,
and hospital ownership. Comparisons were made within and
between categories using rank sum and Kruskal-Wallis tests. Am-
bulatory and inpatient costs were paired for a given facility using
the ratio of inpatient to ambulatory costs. To assess whether co-
variates (eg, teaching status) had different cost trajectories over
time, we conducted a difference-in-difference analysis using
mixed-effects linear regression models. Two-sided tests with
P < .05 were used for statistical significance.

. |
Results

Sample and Hospital Characteristics, FY2014

0Of 445 California facilities providing HADR files in FY2014, 302
were included in this analysis. Seventy-five facilities were ex-
cluded because of lack of comparability in financial state-
ments and an additional 68 were excluded because they were
the wrong type of hospital (eg, psychiatric care) or because sur-
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Table 1. Characteristics of Included Short-term Hospitals in California
for Fiscal Year 2014

Value
Characteristic (N = 302)°
Ownership, No. (%)
Government® 49 (16.2)
Investor (for profit) 78 (25.8)
Not-for-profit 175 (57.9)
Teaching, No. (%) 30(9.9)

Discharges, median (IQR), No.
Licensed beds, median (IQR), No.
Nurse FTE, median (IQR), No.

Operating rooms, median (IQR), No.

7069 (3298-14471)
195 (104-358)
303 (132-559)

6 (3-10)
5(3-7)

Inpatient
Ambulatory©

Abbreviations: FTE, full time equivalent; IQR, interquartile range.
2 Medians and IQRs presented given skewed distributions.
®|ncluding state, city, and district owned.

€ For areduced sample size of 60.

gical expenditure data were not available. Of the included hos-
pitals, 78 (25.8%) were for profit, 175 (57.9%) were not for profit,
and 49 (16.2%) were government owned. Thirty facilities (9.9%)
were teaching hospitals (Table 1). Median annual discharge vol-
ume was 7069 patients, with 59 of 302 hospitals (19.5%) re-
porting less than 1000 or more than 20 000 discharges. The
median number of ORs (inpatient or combined inpatient and
outpatient ORs) was 6, and for the 60 hospitals reporting am-
bulatory surgery data, the median number of ambulatory ORs
was 5.

Cost per Minute of OR Time, Stratified by Setting

and Hospital Characteristic, FY 2014

The mean (SD) cost for 1 minute of OR time across California
hospitals was $37.45 ($16.04) in the inpatient setting (Table 2)
and $36.14 ($19.53) in the ambulatory setting (Table 3), which
was not statistically different (P = .65). On paired analysis, how-
ever, the ratio of inpatient to ambulatory costs per minute was
1.31(95% CI, 1.10-1.51) (Table 3). There was no difference in the
mean (SD) cost of 1 minute of OR time between for-profit, not-
for-profit, and government-owned facilities, in either setting
(inpatient: for-profit facilities, $35.72 [$18.11]; not-for-profit fa-
cilities, $38.09 [$14.55]; and government-owned facilities,
$37.94 [$17.71]; P = .08; and ambulatory: not-for-profit facili-
ties, $35.98 [$18.92]; and government-owned facilities, $38.01
[$29.45]; P = .66 [there were no for-profit facilities with ORs
in the ambulatory setting]). Teaching hospitals had lower mean
(SD) expenditures than nonteaching hospitals in the inpa-
tient setting ($29.88 [$9.06] vs $38.29 [$16.43]; P = .006), but
these costs were not significantly different in the ambulatory
setting ($32.78 [$15.98] vs $37.15 [$20.55]; P = .73).

Cost per Minute, Including Direct and Indirect Components,
FY 2014

Direct expenses accounted for 54.6% of total expenses ($20.40
of $37.37) in the inpatient setting and 59.1% of total expenses
($20.90 of $35.39) in the ambulatory setting (Table 4). Wages
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Table 2. Cost per Minute for Inpatient Operating Rooms, Stratified by Ownership and Teaching Status?®

Cost per Minute, $

Sample
Characteristic Size Mean (SD) Median (IQR) P Value®
All inpatient operating rooms 302 37.45 (16.04) 33.78 (26.12-45.19) NA Abbreviations: IQR, interquartile
Ownership range, NA, not applicable.
. 2 Inpatient refers to physical location
Government 49 37.94 (17.71) 33.17 (27.76-46.68) of operating rooms and can include
Investor (for profit) 78 35.72 (18.11) 30.26 (23.56-39.72) .08 inpatient and outpatient operations.
Not-for-profit 175 38.09 (14.55) 35.42 (27.75-45.89) ®Nonparametric comparisons (rank
Nonteaching 272 38.29 (16.43) 34.69 (27.44-46.40) sum and Kruskal-Wallis tests).
.006 c i i istri
Teaching 30 29.88 (9.06) 27.86 (22.95-36.61) Including state, city, and district

Table 3. Cost per Minute for Ambulatory Operating Rooms, Stratified by Ownership and Teaching Status,

Including Paired Analysis

Cost per Minute, $

owned.

Abbreviations: IQR, interquartile
range, NA, not applicable.

@ Reduced sample size owing to

Sample ) . )

Characteristic Size? Mean (SD) Median (IQR) P Value® exclusion of 8 facilities with very

1 0,
All ambulatory operating rooms 52 36.14 (19.53) 32.68 (20.30-46.51) NA low proportions (<10%) of
- ambulatory surgery.

Ownership ®Nonparametric comparisons (rank
Government* 38.01 (29.45) 31.63 (14.90-61.12) sum and Kruskal-Wallis tests).
Investor (for profit) NA NA .66 € Including state, city, and district
Not-for-profit 48 35.98 (18.92) 32.68 (20.64-46.51) owned.

doo: )
Nonteaching 40 37.15 (20.55) 32.68 (20.64-46.51) Paired analysis answers the
: 73 question “For hospitals with both

Teaching 12 32.78 (15.98) 34.19 (16.84-45.82) inpatient and ambulatory surgery

Paired analysis¢ Mean (95% CI) operating rooms, how much more

Ratio (inpatient/ambulatory) 52 1.31 (1.10-1.51) NA does aninpatient operating room

cost?”

Table 4. Cost per Minute Including Direct and Indirect Components, by Setting

Inpatient Cost (n = 294)*"

Ambulatory Cost (n = 51)°

Proportion Proportion
Component Mean (SD), $ Median (IQR), $ of Total, %¢ Mean (SD), $ Median (IQR), $ of Total, %¢
Total 37.37 (15.97) 33.78 (26.12-44.92) 100 35.39 (18.95) 32.66 (20.02-46.47) 100
Direct 20.40 (8.32) 19.04 (14.11-24.61) 54.6 20.90 (12.54) 18.37 (11.53-27.06) 59.1
Wages? 10.00 (3.63) 9.56 (7.29-11.81) 26.8 10.07 (5.93) 9.34 (5.87-13.36) 28.5
Benefits® 4.00 (2.00) 3.67 (2.35-5.18) 10.7 4.28 (2.68) 4.01 (2.39-5.23) 12.1
Supplies’ 2.55 (2.67) 1.44 (0.73-3.48) 6.8 3.33(3.85) 1.73 (0.70-4.34) 9.4
Other? 3.37 (2.13) 2.85 (1.81-4.50) 9.0 3.09 (3.28) 1.84 (0.85-4.06) 8.7
Indirect 16.43 (7.99) 14.66 (10.52-19.94) 44.0 14.34 (7.82) 13.71 (7.43-20.52) 40.5

2 Inpatient refers to physical location of operating rooms and can include
inpatient and outpatient operations.

b Reduced sample size owing to missing data; the data presented are based on
complete case analysis.

< Proportions do not sum perfectly owing to winsorization.

dWages includes all remuneration for management, technicians, registered and
licensed vocational nurses, aides, clerical and administrative staff,
environment and food (if applicable), and, depending on the financial

arrangement, physician and nonphysician (eg, physician assistant and nurse
practitioner) salaries.

© Benefits include Federal Insurance Contributions Act taxes, vacation and sick
leave, insurance, and other payroll and nonpayroll benefits.

f Supplies include nonbillable items such as sutures and needles and packs.

& Other includes purchased services (ie, repairs and maintenance) as well as
depreciation, leases, utilities, insurance, and travel.

and benefits accounted for approximately two-thirds of di-
rect expenses (inpatient, $14.00 of $20.40; ambulatory, $14.35
of $20.90), with nonbillable supplies accounting for less than
10% of total expenses (inpatient, $2.55 of $37.37; ambulatory,
$3.33 of $35.39).

Trends Over Time, Including Comparisons

With Common Inflation Indices

The Figure presents data over time. Figure, A shows the
components of cost (direct, indirect, and subcomponents of

JAMA Surgery Published online February 28,2018

direct) for inpatient ORs. The proportion of cost attributable
to indirect expenses has increased from 39.5% to 44.3%
(P < .001), with commensurate decreases in salary (29.8% to
28.1%; P = .01) and supplies (6.5% to 4.2%; P < .001). Figure,
B shows inpatient costs, stratified by ownership; Figure, C
shows inpatient costs, stratified by teaching status; and
Figure, D shows inpatient and ambulatory costs for hospitals
with both inpatient and ambulatory ORs. There was no sta-
tistical difference in trends when stratified by ownership or
setting (inpatient vs ambulatory). However, teaching hospi-
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Figure. Cost per Minute, Fiscal Years 2005-2014

E Direct and indirect components of cost

Direct costs
I Benefits  [I] Supplies

I Wages [ ] other

[ Indirect costs

Cost per Minute, $
N
o

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fiscal Year

E Stratified by teaching status

[ Nonteaching [ Teaching ‘

Cost per Minute, $

2005 2006 2007 2008 2009 2010 2011
Fiscal Year

2012 2013 2014

Stratified by ownership

[l Government [ Investor (for profit) [ Nonprofit

Cost per Minute, $
N
o

2005 2006 2007 2008 2009 2010 2011
Fiscal Year

2012 2013 2014

@ Stratified by setting

. Inpatient operating rooms . Ambulatory operating rooms

Cost per Minute, $

2005 2006 2007 2008 2009 2010 2011
Fiscal Year

2012 2013 2014

A, Breakdown of direct and indirect components and direct subcomponents of
cost per minute for inpatient operating rooms; total sample size for each year
ranges from 291to 309. B, Cost per minute for inpatient operating rooms
stratified by ownership; total sample size for each year ranges from 295 to 311.
C, Cost per minute for inpatient operating rooms stratified by teaching status;

total sample size for each year ranges from 295 to 311. D, Cost per minute
stratified by setting; sample includes only facilities with both inpatient and
ambulatory operating rooms with at least 10% of operative minutes in the
ambulatory setting; sample size for each year ranges from 46 to 58.

tal costs increased more slowly than nonteaching hospital
costs during the study (difference-in-difference coefficient,
-1.098, P < .001). Costs of OR time have increased signifi-
cantly faster than the medical component of the consumer
price index and urban consumer price index (eTable 3 in the
Supplement).

Miscellaneous Expenses, FY2014

Some expenses that physically occur in the OR are included
in separate revenue centers (eTable 4 in the Supplement). Mean
(SD) costs in FY2014 were $3.42 ($2.94) per minute for anes-
thesia, $305.18 ($230.81) per unit for medical supplies sold to
patients, $167.89 ($68.80) per unit for radiologic procedures,
$78.36 ($42.98) per unit for pathologic tests, and $294.07
($146.88) per unit for blood products.

jamasurgery.com
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Discussion

The mean cost of OR time was $36 to $37 per minute using fi-
nancial data from California’s short-term general and spe-
cialty hospitals in FY2014. Although small differences exist by
setting, payer, and teaching status, mean costs of OR time were
all between $30 and $38 per minute. Of the $36 to $37 per min-
ute, $20 to $21 is direct costs, with $13 to $14 attributable to
wages and benefits and $2.50 to $3.50 attributable to nonbill-
able surgical supplies.

Previous estimates of cost per minute have been limited to
single-site studies with marked variation and scarce accounting
details. For example, 2 studies on joint replacements estimated
costs per minute at $51 for a “fully staffed rate”12®1258-eD gand $113

JAMA Surgery Published online February 28,2018

© 2018 American Medical Association. All rights reserved.

Downloaded From: by a University of the Sciences User on 02/28/2018

E5


http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2017.6233&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2017.6233
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2017.6233&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2017.6233
http://www.jamasurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2017.6233

E6

Research Original Investigation

for “staff and instrumentation” costs.*®78% A study in laparo-
scopic hysterectomy found a cost per minute of $94.14 for “sup-
port staff salaries, drapes, room maintenance, and...noncharge-
able items,”?'®”® while a study in pediatric hernia repair found
a cost per minute of $6.67.° This variation likely reflects incor-
poration of different cost categories. Our study, on the other hand,
uses consistent resources (ie, salaries and benefits), across hun-
dreds of California facilities, and benefits from well-defined ac-
counting principles mandated by the OSHPD.

Across most covariates (eg, setting and ownership), costs per
minute were stable, perhaps suggesting an optimized efficiency
with little room for improvement. The exception, however, isin
teaching hospitals, which have achieved slower growth in OR costs
during the study. In FY2014, teaching hospitals spent approxi-
mately $8 per minute less than nonteaching hospitals. Although
this amount is seemingly small, the hospitals with the highest
volume in this study perform more than 4 million minutes of
surgery per year; therefore, the potential cost savings when ex-
trapolated to the state or national level could be considerable.

If we save 1 minute of OR time, how much does that actu-
ally save the hospital? At $37 per minute, OR time appears ex-
pensive; however, using this number without understanding
its components may be misleading.

Almost halfthis cost is indirect—expenses generated by non-
revenue centers such as security and parking. These costs are
allocated to the department based on statistical factors such as
square footage. These costs are outside the control of the clini-
cian and often beyond the control of the departments’ manag-
ers. Saving 5 minutes will have little effect on these expenses
and are unlikely to be realized savings for the hospital.

Of the $20 to $21 direct costs, more than two-thirds ($13-
$14) goes toward salaries and benefits—a potentially high-
value target. These wages include both the staffin the OR (eg,
scrub nurses and circulating nurses) as well as technicians,
aides, managers, and administrators. It is important to con-
sider which employees are affected by time-saving interven-
tions. For example, in a group of studies that estimated cost
savings by comparing wound closure techniques,:-12:22:23 g]|
found small changes in the wound closure time, but found no
difference in total procedure time. Staff that cannot leave the
room after wound closure (ie, nurses and anesthesiologists)
would, therefore, not be realized savings. Nevertheless, find-
ing ways to reduce labor costs, for example, through de-
creased overtime and per diem pay, may be beneficial.

A total of $2.50 to $3.50 per minute is attributed to non-
billable supplies—items that cannot be charged to the patient
such as gloves, packs, and sutures. Although this component
is small, it is potentially mutable, and recent work has shown
that cost feedback to surgeons may reduce supply costs.>*®
The final few dollars are attributed to purchased services (eg,
repair services), depreciation (of equipment), leases and rent-
als, utilities, licenses, and insurance.

As aresult of the revenue center structure, some costs are
not included in the estimated cost of $37 per minute, includ-
ing supplies billed to patients (eg, implants), anesthesia, ra-
diologic procedures, pathologic tests, and the blood bank. The
estimated cost of $37 per minute reflects a base rate including
the resources (eg, personnel and supplies) that are essential
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to running an OR. This number can be useful when evaluat-
ing the effect of reducing OR time, although with the caveats
listed above (ie, indirect costs are unlikely to change). Previ-
ous studies have described much higher costs per minute
(>$100) through the addition of other revenue centers, such
as the inclusion of an expensive implant. However, unlike the
baserate, these additional costs cannot be saved through time
alone; therefore, these estimates may be deceiving. Instead,
these additional costs must be targeted directly by using less-
expensive implants, performing fewer radiologic proce-
dures, or sending fewer specimens for pathologic testing.

The above analysis is based on a cost-center approach—a
“top-down” strategy in which total expenses are sequentially
divided into smaller units. An alternative, time-driven activity-
based costing (TDABC [eTable 1in the Supplement]), starts from
the bottom up.?#2> By mapping the steps of a patient’s care,
the cost of each step can be calculated using the smallest unit
possible (eg, 1 minute of a nurse’s time). These estimates are
likely to be more accurate and actionable, and previous stud-
ies have demonstrated their feasibility in a variety of fields.2¢-2”
But, TDABC has not been widely adopted, likely owing to the
significant upfront investment. However, by dividing cost-
center estimates into their smallest components, as is illus-
trated in our study, future research can approximate TDABC
estimates. A recent TDABC study in laparoscopic appendec-
tomy estimated personnel costs at approximately $10 per
minute,?® similar to the numbers presented here.

Finally, opportunity cost in surgery refers to the loss of rev-
enue from inefficiency. If saving time allows the OR to sched-
ule an additional case, this potential revenue should be in-
cluded as a cost. Opportunity costs vary and are likely to be
highest for short operations (ie, myringotomy or cataract sur-
gery), where scheduling additional cases is more likely.2° How-
ever, opportunity cost requires a case to be profitable, which,
in many circumstances, depends primarily on payer mix.

Future work analyzing intraoperative costs should consider
several details. First, the numbers presented here can be refer-
enced as a benchmark for the average procedure performed at
the average hospital. Studies using local estimates can incorpo-
rate these statewide numbers, allowing for comparisons as well
asimproved generalizability. Second, the resources included in
cost estimates (eg, salaries and supplies) should be well described
and, ideally, itemized; it isimportant to consider how interven-
tions actually affect these individual categories, if at all. Value
analysis committees should be wary of device manufacturers
promising large cost savings based on OR time alone. Finally, the
consumer price index and medical component of the consumer
price index are likely not appropriate when adjusting cost data
for a single revenue center.

Limitations

This study has some limitations. First, while the OSHPD provides
detailed guidelines for cost allocation, differences across facili-
ties may exist—for example, depending on compensation con-
tracts, physician remuneration may be included under salary or
professional fees or may not be included at all. How facilities ac-
count forimmediate preoperative care is not stated, nor is there
an explicit auditing process for time measurements. However,
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given the similarity in estimates across facilities, the effect of
these accounting differences is likely small. Furthermore, our pri-
mary interest was creating a generalizable estimate for the cost
per minute of surgery regardless of the accounting process. Sec-
ond, this study provides only a mean price for an average pro-
cedure. As mentioned above, for some procedures, additional rev-
enue centers (eg, radiologic procedures) will be involved. Al-
though noless important to target, we believe these costs should
be considered outside of the base rate of OR cost. The costs that
are included in our estimates (eg, salary, benefits, and nonbill-
able supplies) may vary between operations, especially if addi-
tional staff are required, such as perfusionists. Finally, the results
are limited to short-term hospitals in California, and because
of an exemption, Kaiser hospitals are not included, limiting

Original Investigation Research

. |
Conclusions

Assessing value relies on precise estimates of cost. The cost of
1 minute of OR time is often used with little regard to how the
value was calculated. This study of California hospital finan-
cial statements found the mean cost of OR time is $36 to $37 per
minute, with minimal variation by setting or institutional char-
acteristic. More than half this cost is not modifiable in the short
term, including indirect costs and depreciation of equipment,
and therefore will not be realized savings unless specifically
targeted. These statewide numbers can serve as a benchmark
when evaluating intraoperative cost-savings efforts. Finally,
understanding the composition of costs will allow those inter-

generalizability.
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