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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 ANDMEASURES 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. Themean (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

andmedical 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 Themean 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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U
nderstandinghospitalcostsiscriticaltovalue-basedcare.

Hospitals charge insurersandpatientsatamarkup,1ex-

pectinga reimbursement (revenue) that is greater than

theiractualcosts togenerateaprofit.Whereas in traditional fee-

for-servicemodels,moreservicesequate tomore revenue,new

models, such as bundled payments, will reimburse hospitals

a set amount for the surgical episode.2These capitatedmodels

focus on cost control, shifting the burdenof costminimization

away from insurers and onto clinicians and administrators.

There is agrowingbodyof literaturedescribingcost-saving

interventions in surgery3-6; however, estimatesof savingsvary

widely,andwhilemyriadreasonsmayexplainthisvariation,such

as implementationdifferences,hospitalsetting,andpatientmix,

these analyses are often not comparable because of variations

in the typeof costdataandaccountingpracticesused.7,8Anex-

emplarofthisvariationisoperatingroom(OR)cost,withreported

values ranging widely, from $7 tomore than $100 perminute,

evenwithinasurgical fieldorprocedure.9-13 In2010,aneditorial

foundno standardized estimateswere available and thatmost

existingsourcesreporthospitalcharges,14whichareconfounded

bycontractualallowancesandprofitmargins,andareof littleuse

when assessing cost-saving interventions.

Given that surgical care accounts for nearly one-third of

all US health care spending,15 and the OR is the second most

expensive part of surgical care,16having a data-driven bench-

mark for OR cost and definingwhat contributes to this cost is

essential. California law requires hospitals to report financial

metrics to theOffice of StatewideHealth Planning andDevel-

opment (OSHPD). This study uses these statements to calcu-

late themean cost of 1minute 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-

pitalAnnualDisclosureReports (HADR) releasedbytheOSHPD.

California hospitals are required to use the OSHPD’s account-

ing systemand to report disclosures in a comparable format.17

Duplicate reports occur when facilities change ownership, li-

censure, or the dates of their fiscal year (FY).17 To prevent

double counting,only the longest report for agiven facilitywas

included each year. Hospitals set their own FY; for example,

inFY2014,mosthospitals beganoneither July 1, 2013, or Janu-

ary 1, 2014. This analysis pools these into a single fiscal year

identifiedasFY2014.Hospitalswere linkedover timeusing 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 reviewboard reviewwasnot indicated,whichwe

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

are excluded from this analysis. In FY2014, these hospitals

included all 34 Kaiser facilities, 4 long-term care facilities,

24psychiatrichealth facilities, 2Shriner’shospitals, and9state

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-termgeneralhospitals and12short-termspecialtyhos-

pitals) (eTable 1 in the Supplement). The final database in-

cluded3044financial statements fromFY2005toFY2014;302

were from FY2014.

Calculating the Cost perMinute of OR Time

Descriptions of select financial terminology are included in

eTable 2 in the Supplement.18 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 amountMedicare reimburses ahospital), aswell

as the societal perspective,whichwould include both patient

andpayer costs alongwith theopportunity cost of patient and

caregiver time, transportation costs, and effects on future

productivity.19

Each HADR is organized in a series of sequentially more

granulardetails (eFigure in theSupplement).The incomestate-

ment lists total expenses for a year. As a contrived example,

total expenses may be $1 billion. Expenses are divided into

smallerbins, culminatingwith individual revenuecenters.This

study focuses on 2 revenue centers: (1) surgery and recovery

and (2) ambulatory surgery. To extend our example, the for-

mermayhave expenses of $10million and the lattermayhave

expenses of $5million. As defined by the OSHPD, the surgery

and recoverycenter includesall costs associatedwith“theper-

formance of surgical and related procedures during and im-

mediately following surgery”17(p2420.3[Cont.1]) and the ambula-

torysurgerycenter includescostsassociatedwitha“separately

identifiable outpatient surgery room.”17(p2420.3[Cont.3]) These

costs include intraoperative costs (eg, salaries and supplies),

the cost of services tomaintain theOR (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.

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.
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Tocompare costs across facilities, each revenuecenterhas

a unit or denominator. For surgical revenue centers, the unit is

minutes of operating time,which is the sumofOR time for the

year. Time is measured from the beginning to end of anesthe-

siaor,whennoanesthesia isprovided, thestart andstopof sur-

gery.Hospitals report theseunits for each revenuecenter (con-

tinuing our example, 200000minutes 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, 200000) toproducea cost perminute (ie, $50per

minute or $25 perminute). 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 revenuecenter, suchas staff sala-

riesorsupplies [eTable2 in theSupplement]), and indirectcosts

(costsallocated fromnonrevenuecenters, suchassecurity, that

are required forpatient carebut cannotbeattributed toa single

department [eTable2 in theSupplement]).Direct costsare split

intowages,benefits,professional fees, supplies,purchasedser-

vices, depreciation, leases and rentals, and other direct ex-

penses (eFigure in the Supplement).

Someservicesphysicallyperformed in theORare counted

in revenue centers outside of surgery and recovery. Notable

examples includeanesthesia, supplies sold topatients (eg, im-

plants and tissue factors), radiologic procedures, pathologic

tests, andthebloodbank.Wereport thesecosts separately from

theORcostsperminute.Cost estimates for these revenuecen-

ters are not specific to the OR; for example, the cost of a unit

of blood is averaged over theOR, intensive care unit, and am-

bulatory settings.

Statistical Analysis

All costswerewinsorized to the fifthand95thpercentiles toac-

count for outliers.20 Facilities with very low ambulatory sur-

gery volumes (<10% of total operativeminutes) had necessar-

ily high costs perminute andwere excluded from ambulatory

analysis (this excluded8of60 facilities inFY2014).EachHADR

provided a cost perminute for each revenue center.We calcu-

lated themedian andmean (grandmean) across facilities and

stratifiedby setting (inpatient vs ambulatory), teaching status,

and hospital ownership. Comparisons were made within and

betweencategoriesusingranksumandKruskal-Wallis tests.Am-

bulatoryandinpatientcostswerepairedforagivenfacilityusing

theratioof inpatient toambulatorycosts.Toassesswhetherco-

variates (eg, teachingstatus)haddifferent cost trajectoriesover

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

Of445California facilitiesprovidingHADRfiles inFY2014, 302

were included in this analysis. Seventy-five facilitieswere ex-

cluded because of lack of comparability in financial state-

ments and an additional 68were excludedbecause theywere

thewrong typeofhospital (eg,psychiatric care)orbecause sur-

gical expendituredatawerenot available.Of the includedhos-

pitals, 78 (25.8%)were forprofit, 175 (57.9%)werenot forprofit,

and49(16.2%)weregovernmentowned.Thirty facilities (9.9%)

were teachinghospitals (Table 1).Medianannualdischargevol-

ume was 7069 patients, with 59 of 302 hospitals (19.5%) re-

porting less than 1000 or more than 20000 discharges. The

median number of ORs (inpatient or combined inpatient and

outpatient ORs)was 6, and for the 60 hospitals reporting am-

bulatory surgerydata, themediannumber of ambulatoryORs

was 5.

Cost perMinute of OR Time, Stratified by Setting

and Hospital Characteristic, FY 2014

The mean (SD) cost for 1 minute of OR time across California

hospitalswas $37.45 ($16.04) in the inpatient setting (Table 2)

and $36.14 ($19.53) in the ambulatory setting (Table 3), which

wasnotstatisticallydifferent (P = .65).Onpairedanalysis,how-

ever, the ratio of inpatient to ambulatory costs perminutewas

1.31 (95%CI, 1.10-1.51) (Table 3). Therewasnodifference in the

mean (SD) cost of 1minute ofOR timebetween 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]; andgovernment-owned facilities, $38.01

[$29.45]; P = .66 [there were no for-profit facilities with ORs

in theambulatorysetting]).Teachinghospitalshad lowermean

(SD) expenditures than nonteaching hospitals in the inpa-

tient setting ($29.88 [$9.06] vs $38.29 [$16.43];P = .006), but

these costswere not significantly different in the ambulatory

setting ($32.78 [$15.98] vs $37.15 [$20.55]; P = .73).

Cost perMinute, Including Direct and Indirect Components,

FY 2014

Direct expensesaccounted for54.6%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

Table 1. Characteristics of Included Short-termHospitals in California

for Fiscal Year 2014

Characteristic
Value
(N = 302)a

Ownership, No. (%)

Governmentb 49 (16.2)

Investor (for profit) 78 (25.8)

Not-for-profit 175 (57.9)

Teaching, No. (%) 30 (9.9)

Discharges, median (IQR), No. 7069 (3298-14 471)

Licensed beds, median (IQR), No. 195 (104-358)

Nurse FTE, median (IQR), No. 303 (132-559)

Operating rooms, median (IQR), No.

Inpatient 6 (3-10)

Ambulatoryc 5 (3-7)

Abbreviations: FTE, full time equivalent; IQR, interquartile range.

aMedians and IQRs presented given skewed distributions.

b Including state, city, and district owned.

c For a reduced sample size of 60.
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and benefits accounted for approximately two-thirds of di-

rect expenses (inpatient, $14.00of $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

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-

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

Including Paired Analysis

Characteristic
Sample
Sizea

Cost per Minute, $

P ValuebMean (SD) Median (IQR)

All ambulatory operating rooms 52 36.14 (19.53) 32.68 (20.30-46.51) NA

Ownership

Governmentc 4 38.01 (29.45) 31.63 (14.90-61.12)

.66Investor (for profit) 0 NA NA

Not-for-profit 48 35.98 (18.92) 32.68 (20.64-46.51)

Nonteaching 40 37.15 (20.55) 32.68 (20.64-46.51)
.73

Teaching 12 32.78 (15.98) 34.19 (16.84-45.82)

Paired analysisd Mean (95% CI)

Ratio (inpatient/ambulatory) 52 1.31 (1.10-1.51) NA

Abbreviations: IQR, interquartile

range, NA, not applicable.

a Reduced sample size owing to

exclusion of 8 facilities with very

low proportions (<10%) of

ambulatory surgery.

bNonparametric comparisons (rank

sum and Kruskal-Wallis tests).

c Including state, city, and district

owned.

dPaired analysis answers the

question “For hospitals with both

inpatient and ambulatory surgery

operating rooms, howmuchmore

does an inpatient operating room

cost?”

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

Component

Inpatient Cost (n = 294)a,b Ambulatory Cost (n = 51)b

Mean (SD), $ Median (IQR), $
Proportion
of Total, %c Mean (SD), $ Median (IQR), $

Proportion
of Total, %c

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

Wagesd 10.00 (3.63) 9.56 (7.29-11.81) 26.8 10.07 (5.93) 9.34 (5.87-13.36) 28.5

Benefitse 4.00 (2.00) 3.67 (2.35-5.18) 10.7 4.28 (2.68) 4.01 (2.39-5.23) 12.1

Suppliesf 2.55 (2.67) 1.44 (0.73-3.48) 6.8 3.33 (3.85) 1.73 (0.70-4.34) 9.4

Otherg 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

a Inpatient refers to physical location of operating rooms and can include

inpatient and outpatient operations.

bReduced sample size owing tomissing data; the data presented are based on

complete case analysis.

c 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.

e 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.

gOther includes purchased services (ie, repairs andmaintenance) as well as

depreciation, leases, utilities, insurance, and travel.

Table 2. Cost perMinute for Inpatient Operating Rooms, Stratified by Ownership and Teaching Statusa

Characteristic
Sample
Size

Cost per Minute, $

P ValuebMean (SD) Median (IQR)

All inpatient operating rooms 302 37.45 (16.04) 33.78 (26.12-45.19) NA

Ownership

Governmentc 49 37.94 (17.71) 33.17 (27.76-46.68)

.08Investor (for profit) 78 35.72 (18.11) 30.26 (23.56-39.72)

Not-for-profit 175 38.09 (14.55) 35.42 (27.75-45.89)

Nonteaching 272 38.29 (16.43) 34.69 (27.44-46.40)
.006

Teaching 30 29.88 (9.06) 27.86 (22.95-36.61)

Abbreviations: IQR, interquartile

range, NA, not applicable.

a Inpatient refers to physical location

of operating rooms and can include

inpatient and outpatient operations.

bNonparametric comparisons (rank

sum and Kruskal-Wallis tests).

c Including state, city, and district

owned.
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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

inseparate revenuecenters (eTable4 in theSupplement).Mean

(SD) costs in FY2014 were $3.42 ($2.94) per minute for anes-

thesia, $305.18 ($230.81) per unit formedical 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.

Discussion

Themean cost of OR timewas $36 to $37 perminute using fi-

nancial data from California’s short-term general and spe-

cialtyhospitals inFY2014.Although small differences exist by

setting,payer, and teaching status,meancostsofORtimewere

all between$30and$38perminute.Of the $36 to $37permin-

ute, $20 to $21 is direct costs, with $13 to $14 attributable to

wages andbenefits and $2.50 to $3.50 attributable to nonbill-

able surgical supplies.

Previousestimatesof costperminutehavebeen limited to

single-site studieswithmarkedvariationandscarceaccounting

details.Forexample, 2 studieson joint replacementsestimated

costsperminuteat$51 fora“fullystaffedrate”12(p1258.e1)and$113

Figure. Cost perMinute, Fiscal Years 2005-2014
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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 291 to 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.
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for “staff and instrumentation” costs.11(p1785)Astudy in laparo-

scopichysterectomyfoundacostperminuteof$94.14 for“sup-

port staff salaries,drapes, roommaintenance,and…noncharge-

able items,”21(p74)while a study inpediatrichernia repair found

a cost perminute of $6.67.9 This variation likely reflects incor-

porationofdifferentcostcategories.Ourstudy,ontheotherhand,

usesconsistent resources (ie, salariesandbenefits), acrosshun-

dredsofCalifornia facilities, andbenefits fromwell-definedac-

counting principlesmandated by theOSHPD.

Acrossmostcovariates (eg,settingandownership),costsper

minutewerestable,perhapssuggestinganoptimizedefficiency

with little roomfor improvement.Theexception,however, is in

teachinghospitals,whichhaveachievedslowergrowthinORcosts

during the study. In FY2014, teaching hospitals spent approxi-

mately$8perminute less thannonteachinghospitals.Although

this amount is seemingly small, the hospitals with the highest

volume in this study perform more than 4 million minutes of

surgeryper year; therefore, thepotential cost savingswhenex-

trapolated to the state or national level could be considerable.

If we save 1minute of OR time, howmuch does that actu-

ally save the hospital? At $37 perminute, OR time appears ex-

pensive; however, using this number without understanding

its components may be misleading.

Almosthalf thiscost is indirect—expensesgeneratedbynon-

revenue centers such as security and parking. These costs are

allocated to thedepartmentbasedonstatistical factors suchas

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. Thesewages include both the staff in theOR (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 comparingwoundclosure techniques,9,11,12,22,23 all

found small changes in thewound closure time, but foundno

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 potentiallymutable, and recent work has shown

that cost feedback to surgeons may reduce supply costs.3,4,6

The final few dollars are attributed to purchased services (eg,

repair services), depreciation (of equipment), leases and rent-

als, utilities, licenses, and insurance.

As a result 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-

diologicprocedures, pathologic tests, and thebloodbank.The

estimated cost of $37 perminute reflects a base rate including

the resources (eg, personnel and supplies) that are essential

to running an OR. This number can be useful when evaluat-

ing the effect of reducing OR time, althoughwith 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 inclusionof an expensive implant.However, unlike the

base rate, these additional costs cannot be saved through time

alone; therefore, these estimates may be deceiving. Instead,

these additional costsmust 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 inwhich total expenses are sequentially

divided into smallerunits.Analternative, time-drivenactivity-

basedcosting (TDABC[eTable1 in theSupplement]), starts from

the bottom up.24,25 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 bemore accurate and actionable, and previous stud-

ieshavedemonstrated their feasibility inavarietyof fields.26,27

But, TDABC has not beenwidely 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,28 similar to the numbers presented here.

Finally, opportunity cost in surgery refers to the lossof rev-

enue from inefficiency. If saving time allows theOR 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,myringotomyor cataract sur-

gery),where schedulingadditional cases ismore likely.29How-

ever, opportunity cost requires a case to be profitable, which,

in many circumstances, depends primarily on payer mix.

Futureworkanalyzing intraoperativecosts shouldconsider

several details. First, thenumbers presentedhere canbe refer-

enced as a benchmark for the average procedure performed at

theaveragehospital. Studiesusing local estimatescan incorpo-

rate thesestatewidenumbers, allowing for comparisonsaswell

as improvedgeneralizability. Second, the resources included in

costestimates(eg,salariesandsupplies)shouldbewelldescribed

and, ideally, itemized; it is important toconsiderhowinterven-

tions actually affect these individual categories, if at all. Value

analysis committees should be wary of device manufacturers

promising largecostsavingsbasedonORtimealone.Finally, the

consumerprice indexandmedical componentof theconsumer

price index are likely not appropriatewhen adjusting cost data

for a single revenue center.

Limitations

Thisstudyhassomelimitations.First,whiletheOSHPDprovides

detailedguidelines for cost allocation,differencesacross facili-

tiesmay exist—for example, depending on compensation con-

tracts,physicianremunerationmaybe includedundersalaryor

professional feesormaynotbe includedatall.Howfacilitiesac-

count for immediatepreoperativecare isnot stated,nor is there

an explicit auditing process for timemeasurements. However,
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given the similarity in estimates across facilities, the effect of

theseaccountingdifferencesis likelysmall.Furthermore,ourpri-

mary interestwas creatingageneralizable estimate for the cost

perminuteof surgery regardlessof theaccountingprocess.Sec-

ond, this study provides only amean price for an average pro-

cedure.Asmentionedabove,forsomeprocedures,additionalrev-

enue centers (eg, radiologic procedures) will be involved. Al-

thoughnoless important totarget,webelievethesecostsshould

beconsideredoutsideof thebase rateofORcost.Thecosts that

are included in our estimates (eg, salary, benefits, and nonbill-

able supplies)mayvarybetweenoperations, especially if addi-

tionalstaffarerequired,suchasperfusionists.Finally, theresults

are limited to short-term hospitals in California, and because

of an exemption, Kaiser hospitals are not included, limiting

generalizability.

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 foundthemeancostofORtime is$36 to$37per

minute,withminimalvariationbysettingor institutional char-

acteristic.More thanhalf this cost isnotmodifiable 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 costswill allow those inter-

ested in value improvement to identify high-value targets.
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