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Study objective: This article addresses 2 questions: (1) to what extent do emergency departments
(EDs) exhibit economies of scale; and (2) to what extent do publicly available accounting data
understate the marginal cost of an outpatient ED visit? Understanding the appropriate role for EDs in
the overall health care system is crucially dependent on answers to these questions. The literature
on these issues is sparse and somewhat dated and fails to differentiate between trauma and
nontrauma hospitals. We believe a careful review of these questions is necessary because several
changes (greater managed care penetration, increased price competition, cost of compliance with
Emergency Medical Treatment and Active Labor Act regulations, and so on) may have significantly
altered ED economics in recent years.

Methods: We use a 2-pronged approach, 1 based on descriptive analyses of publicly available
accounting data and 1 based on statistical cost models estimated from a 9-year panel of hospital
data, to address the above-mentioned questions.

Results: Neither the descriptive analyses nor the statistical models support the existence of
significant scale economies. Furthermore, the marginal cost of outpatient ED visits, even without
the emergency physician component, appear quite highdin 1998 dollars, US$295 and US$412 for
nontrauma and trauma EDs, respectively. These statistical estimates exceed the accounting
estimates of per-visit costs by a factor of roughly 2.

Conclusion: Our findings suggest that the marginal cost of an outpatient ED visit is higher than is
generally believed. Hospitals thus need to carefully review how EDs fit within their overall operations
and cost structure and may need to pay special attention to policies and procedures that guide the
delivery of nonurgent care through the ED. [Ann Emerg Med. 2005;45:483-490.]

0196-0644/$-see front matter
Copyright ª 2005 by the American College of Emergency Physicians.
doi:10.1016/j.annemergmed.2004.08.029
SEE EDITORIALS, P. 491, 493, AND 495.

INTRODUCTION
Background

Health care costs in the United States are once again
increasing at double-digit rates,1,2 increasing pressure on all
areas of the health care system to become more cost-efficient.
Several studies have suggested that hospital emergency depart-
ments (EDs) are a potential source of cost inefficiency within
our health care system.3-5 Between 1992 and 2001, ED visits in
the United States increased by 17.7 million, reaching an annual
high of 107.5 million at the end of the period.6,7 Some argue,
although not all agree, that a significant percentage of patients
currently treated in EDs could in fact be treated in physicians’
offices with no reduction in quality or outcomes.8-12 This better
sorting of patients between physicians’ offices and hospital EDs,
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it is argued, would result in significantly lower ED costs and,
thus, cost savings to the health care system overall.

Although most agree that EDs practice a resource-intensive
style of medicine, given the mission before them, quantifying
likely gains from improved ED demand management remains
a difficult problem. It is an oft-held opinion that improved
demand management may not produce large gains in the real
world, according to the argument that average costs of treating
ED outpatients overstates marginal costs, implying in turn that
EDs enjoy significant scale economies. Economies of scale refers
to the relationship between ED volume and the average cost of
treating patients in the ED. If marginal costs are below average
costs, then average cost per visit ought to decline across EDs
with larger and larger visit volumes. Although results from 2
previous studies support the existence of scale economies in
ED operations,13,14 they are constrained by a number of
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Editor’s Capsule Summary

What is already known on this topic

With health care costs increasing in the United States,
some studies have suggested that hospital emergency
departments (EDs) are a potential source of cost
inefficiency within our health care system. Others have
argued that the average costs of treating ED outpatients
overstates marginal costs, implying that EDs enjoy
significant scale economies.

What question this study addressed

This study attempts to determine whether EDs exhibit
economies of scale and whether publicly available
accounting data understate the marginal cost of an
outpatient ED visit.

What this study adds to our knowledge

Neither descriptive analyses of publicly available
accounting data from California hospitals nor statistical
cost models support the existence of significant scale
economies in this analysis. The marginal cost of an
outpatient ED visit appears to be higher than previously
proposed.

How this might change clinical practice

Hospital administrators need to improve cost measure-
ment and management. Payers need to consider whether
the prices they set properly compensate hospitals for their
ED services.

methodologic problems (eg, small samples, only a single year of
data) that do not plague our study.

Now, all productive enterprises deploy some inputs that are
lumpy in nature. By ‘‘lumpy’’ we mean inputs, such as plant
and equipment, that one may not be able to procure at exactly
the right scale to match a desired level of output. A portion of
labor inputs might also fall into this lumpy category, especially
if the overall operation is small, although generally speaking,
labor and other inputs can be considered much more fungible.
Until these lumpy inputs are fully used, marginal cost for any
given enterprise will remain below its average cost. The key
question is, at what output threshold are these lumpy inputs
fully used? If relatively lowdas would be the case when plant
and equipment costs are a small proportion of total costsdmost
enterprises will choose an output level greater than this
threshold, and a comparison across enterprises will show no
significant difference in average costs. Such a pattern would
indicate that most enterprises are operating within a realm in
which marginal costs are no longer below average costs.

The concept of marginal cost also perhaps needs clarification.
Some have asserted that because on any given day the ED is
already fully staffed, marginal cost of treating an extra visitor is
quite close to zero. Examining the issue in this way does not
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strike us as very meaningful. The real question is, of total
expenses what proportion is easily varied, and over what time?
Take the example of a grocery store. If on a given day grocery
store shelves are already stocked with merchandise, can one
seriously argue that the marginal cost of supplying shoppers on
that day is almost zero? We think not, for a simple reason:
a large portion of a grocery store’s costs are variable. The shelves
are stocked with merchandise on the basis of projected demand.
If demand were expected to double the following year, one
would not stock for that eventuality this year but would plan to
increase shelving inventory the following year. Total costs
would closely scale output over time, implying that marginal
costs are quite close to average costs. This is unlike, say, building
an electricity transmission network, where it might indeed be
cheaper to build a level of capacity today in the full knowledge
and expectation that demand for that capacity will not
materialize for several years. Applying these analogies to an ED,
clearly one would want to size the building that houses an ED
so that it can meet current and projected demand. What one
does not need to do, however, is staff ED beds today on the
basis of expected demand, say, 2 years hence. If most ED costs
are staff related (presumably more easily adjusted than the cost
of plant and equipment) and the overall operation is well
managed, one would expect costs and outputs to closely scale
together.

Because in this study we are working with annual data, it is
essentially the year-over-year variation in hospital costs relative
to output that drives our estimate of marginal cost. Time frame
matters, and for studying the scalability of ED costs relative to
output, a year strikes us as a more meaningful planning horizon
than 1 day.

Finally, we discuss the issue of standby capacity and its
implication for marginal costs. Undoubtedly, EDs face variable
demand, which administrators recognize, plan, and staff for,
using flexible scheduling as best as they can. It is thus reasonable
to argue that provision of nonurgent care during the lulls can
only help improve resource utilization within the ED and that
perhaps, in the context of filling the lulls, marginal costs of
nonurgent care can be quite low. This argument must be made
with care, however, because to some extent it is circular.
Obviously, investing in greater standby capacity will lower
marginal costs and vice versa. But standby capacity is not cheap.
The correct question to ask is how much standby capacity is
desirable and socially cost-effective? In the case of EDs, where
the key input is physician and nursing labor, the desired level of
standby capacity is a policy choice, driven less by technical and
economic imperatives of the kind that drive, to use a previously
cited example, the construction of electricity transmission
networks. Increased reports of crowding, long wait times, and
patients leaving the ED without being treated suggest that
hospitals are finding it difficult to maintain a large amount of
ED standby capacity in the current reimbursement environ-
ment. What this discussion points to is that ED administrators
must carefully define their core mission and then staff the ED
accordingly. Although, in principle, an ED’s optimum product
Volume 45, no. 5 : May 2005



Bamezai, Melnick & Nawathe Costs of Emergency Department Visits
mix could include some amount of nonurgent care (strategically
delivered during the lulls), arguments about marginal costs
being low rapidly lose credibility when demand for nonurgent
care exceeds this optimum level and EDs start expanding staff in
response to it. To repeat, our point is not that expanding
nonurgent care capacity in an ED, or elsewhere in the hospital,
is irrational. In some instances, it may be rational. But this
needs to be demonstrated through hard economic analysis, not
by leaning on generic arguments about marginal costs being low
on account of standby capacity (itself a policy choice).

Importance
Despite the importance of EDs in the US health care system,

little is known about their current cost structure. The published
literature is limited and generally out of date. The most recent
studies13,15 were published in 1996 using data from 1991 to
1993. The other detailed study14 used data from the 1980s.
With the introduction of managed care and price competition,
the economic incentives facing hospitals changed dramatically,
which probably has affected EDs as well.16-27 Other recent
factors also may have affected ED cost structures, such as
Emergency Medical Treatment and Active Labor Act regu-
lations, nursing shortages, higher malpractice insurance costs
that hospitals sometimes subsidize from their administrative
budgets, and possibly other physician retention–related ex-
penses.

Goals of This Investigation
This article has 2 goals. First, we test whether ED operations

exhibit economies of scale. Second, using statistical models we
develop a more complete estimate of the marginal (hospital)
cost of outpatient ED visits. The models attempt to capture
what accounting data fail to, namely, costs incurred by
outpatient ED visitors in ancillary cost centers and other hidden
costs that normally do not get charged to the ED by hospital
accounting systems. We do not directly observe the aforemen-
tioned ancillary or hidden costs. The whole point of the
statistical models is to tease out from total hospital expenditures
(not charges or payments) the cost of an outpatient ED visit
inclusive of these ancillary and other hidden expenses. Total
expenses reported by hospitals, however, exclude physician
expenses. Therefore, our statistical estimates also exclude the ED
physician component. All our estimates reflect costs from the
point of view of the institution, not society at large.

MATERIALS AND METHODS
Study Design

Our analyses are based on 2 complementary approaches: (1)
a traditional hospital-accounting data approach and (2)
a multiple regression cost-modeling approach.

Publicly available hospital accounting data delineate hospital
operations into several cost centers, some being revenue
producing, others being non–revenue producing. From these
data, it is possible to identify each revenue-producing center’s
(for example, the ED) direct costs, as well as the allocated
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overhead (costs incurred in the non–revenue-producing centers
are allocated to the revenue-producing centers on the basis of
myriad formulae, which then becomes the allocated overhead).
These data can be used to estimate costs of services provided
within the ED cost center but not the cost of any ancillary
services used by ED visitors (such as imaging or laboratory
services), because these would be charged to the respective
ancillary cost centers.

Furthermore, although hospitals are supposed to remove
physician compensation from patient care costs before filing
their annual financial reports, possibly some physician re-
tention–related costs remain buried as overhead. Examples
include malpractice insurance subsidies paid on behalf of
emergency physicians and billing services provided on behalf of
emergency physicians.

Estimating a composite per-visit cost from accounting data
is thus problematic. Of course, if one had access to individual-
level encounter data, perhaps one could trace out a composite
per-visit cost within an accounting framework, although one
still would have to deal with tough issues, such as which costs
are fixed, which variable, and over what time frame. But that is
not the level of detail available to us. We thus use accounting
data to estimate ED-only per-visit costs and to examine
whether services delivered within the ED exhibit economies
of scale.

To develop a composite estimate of the marginal cost of an
outpatient ED visit, taking into account ancillary services used
by ED outpatients and perhaps other ED-related costs that
remain hidden elsewhere, we rely on a statistical modeling
approach. The statistical models capture only the facility
portion of marginal costs because the reported data do not
include physician compensation. And, as mentioned earlier, it is
the year-over-year variation in hospital costs relative to output
that drives our estimate of marginal costs. Such an approach
allows us to be agnostic about which inputs to consider fixed
and which to consider variable. To the extent that hospitals and
EDs have high fixed costs, say, because of a high level of standby
capacity, the correlation between cost and output changes over
time will show up as being weak and vice versa. Thus, our
statistical approach relies more on patterns prevalent in the data
than a priori assumptions.

We focus primarily on outpatient ED visits because that is
where savings can potentially be realized through better triage or
better ED-demand management policies. For the most part,
emergency patients who are admitted through the ED do not
constitute a misuse of ED resources. We include in our models
case mix–adjusted discharges as a control variable to capture the
cost of all inpatients (ie, elective admissions, ED admissions,
clinic admissions, inhospital deaths) to keep these costs separate
from those of ED outpatients.

Our statistical model is drawn from the hospital cost
literature28 and follows a standard structure in which total
hospital costs are modeled as follows: total hospital costs are
regressed on measures of inpatient and outpatient outputs
(case mix–adjusted inpatient discharges, outpatient ED visits,
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outpatient clinic visits), input prices (Medicare wage index),
demand (county per-capita income), teaching intensity
(intern-to-bed ratio), ownership (for-profit, not-for-profit,
public), and cost-containment pressures exerted by private and
public payers. We capture the pressure exerted by private payers
through a measure of hospital competition (Hirschman-
Herfindahl index) and that by public payers through measures
that capture the fiscal burden Medicare and Medicaid re-
imbursement policies impose on various hospitals. Construction
of key variables is described next.

Dependent variable. The logarithm of total hospital expendi-
tures (excluding physician compensation) is used as the
dependent variable.

Hospital output. Three measures are used to capture hospital
outputs: (1) case mix–adjusted inpatient discharges, (2)
outpatient ED visits, and (3) outpatient clinic visits. An all-
payer case-mix index was derived from scratch to avoid biases
inherent in the Medicare case-mix indexdthe latter represents
only the Medicare population. Derivation of the all-payer case-
mix index involved several steps. First, charge data from the
discharge abstracts were converted into costs using a hospital-
specific, cost-to-charge ratio. Diagnosis-related group weights
were constructed as the ratio of average costs of treating patients
in a particular diagnosis-related group relative to the average
cost of a discharge overall. Finally, a hospital-level case-mix
index was constructed by taking a weighted average of
diagnosis-related group weights, with discharges from each
diagnosis-related group in that hospital serving as the weight.
Apart from an overall case-mix index, we also derived one just
for Medicare discharges for validation purposes (correlation
between ours and the official case-mix index published by
Medicare turned out to be 0.84).

Market structure. We estimated a Hirschman-Herfindahl
index to capture the level of competition in hospital markets,
using actual ZIP-code level patient-flow data to define hospital
markets, based on Zwanziger and Melnick’s29 methodology.
The Hirschman-Herfindahl index varies between 0 and 1, with
lower levels indicating greater competition.

We capture Medicare fiscal pressure through an index that
ranks hospitals on the basis of how profitable their Medicare
business was in 1990, the beginning of our analysis period. This
index does not change over time, but its interaction with each
year is entered into the model to capture how hospitals
responded to this baseline pressure in subsequent years. If costs
among hospitals subject to high or low pressure converge over
time, then the coefficient on this pressure index ought to
become insignificant in later years. Medicaid fiscal pressure is
captured by the proportion of total hospital days accounted for
by Medicaid beneficiaries. This proportion enters the model in
the form of interactions with the yearly dummies.

Setting and Selection of Participants
The analyses presented here are based on publicly available

data from California hospitals. Obtaining institutional review
board permission was unnecessary because no human subjects
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were involved. Our final analysis file includes data on all acute-
care hospitals with EDs for 1990 through 1998 (34 Level I and
II trauma hospitals, 246 other hospitals). In our sample, in
1998, median staffed bed size was 294 for trauma hospitals, 136
for nontrauma hospitals, and 45 for hospitals excluded from our
analyses because of not having an ED.

We also excluded the County of Los Angeles–University of
Southern California public hospital from the database because
its operational scale makes it an extreme outlier. As a point of
reference, in 1998, County of Los Angeles–University of
Southern California handled slightly more than 200,000 ED
visits. The next largest trauma center in California handled
slightly more than 90,000 visits, whereas the average trauma
center (excluding County of Los Angeles–University of
Southern California) handled roughly 40,000 visits.

Data Collection and Processing
Our primary source of data is the State of California’s Office

of Statewide Health Planning and Development. We draw
information from 2 key reports that each hospital submits to the
Office of Statewide Health Planning and Development: the
Annual Disclosure Report (which includes detailed financial
and use statistics) and the Discharge Abstract File (which
includes information about patient demographics, patient ZIP
code, primary procedure and diagnosis, payer source, etc.). Each
year’s Annual Disclosure Report corresponds to the hospital’s
fiscal year, unless an interruption occurs because of a merger or
a temporary (eg, for renovation) or permanent closure. The
Discharge Abstracts are reported by calendar year. To place all
these data elements on a comparable footing in terms of time,
we combined several years of the Annual Disclosure Report and
then ‘‘calendarized’’ them using linear interpolation so that each
year implies a standardized period (January 1 through
December 31). These data were supplemented with other
variables, such as the Medicare wage index, intern-to-bed ratio,
urban/rural location, and county per-capita income.

The statistical model uses a translog specification, which
requires that the dependent and independent variables be
logarithmically transformed and that the second power and
interactions among the output variables be included as well. A
strong theoretical and empirical foundation exists for modeling
the production function of a multioutput firm, such as
a hospital, within a translog framework, and the present authors
and others have successfully used this specification in previous
research.29-31 One problem with such models is that cases with
1 or more zero outputs cannot be included; as a result, our
model includes only those hospitals that reported clinic and ED
visits, in addition to inpatient utilization. Because this model
includes quadratic and interaction terms, the estimated
coefficients do not have a straightforward interpretation. We
perform the necessary transformations to convert these
coefficients into dollar estimates of the marginal cost of
outpatient ED visits (hospital characteristics are set at the
respective sample means for the purpose of performing this
transformation). Models were estimated using the Stata
Volume 45, no. 5 : May 2005
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statistical analysis package (version 7.0, Stata Corporation,
College Station, TX).

Sensitivity Analyses
Sensitivity analyses and specification tests suggested that

pooling of data across (Level I and II) trauma centers and other
hospitals with EDs was not producing a good model fit.
Therefore, we ended up estimating 2 separate models, 1 for
(Level I and II) trauma hospitals (N=34) and 1 for the remaining
hospitals (N=246). Both models generate statistically significant
marginal cost estimates (estimated at sample means) and exhibit
high explanatory power (R 2=0.93 and 0.86 for the nontrauma
and trauma models, respectively). However, because the trauma
model is based on data from only 34 hospitals, the results should
be interpreted as being more indicative than definitive.

The model specification also implicitly fits dummy variables
(fixed effects) for each hospital to account for unobserved
hospital characteristics, such as unmeasured patient severity,
quality, and unmeasured input price variation. Sensitivity and
specification tests suggested that accounting for hospital fixed
effects was necessary. A correction for heteroscedasticity was also
incorporated in the nontrauma model because error variance
exhibited a small but significant inverse correlation with hospital
size (measured using number of staffed beds). Detailed
regression output can be obtained from the corresponding
author on request.

RESULTS
Table 1 summarizes the percentage distribution of hospital

costs across different accounting cost categories. For comparison
purposes, the allocation of ‘‘total’’ hospital costs across the entire
sample is shown. (The distribution of total hospital costs is
qualitatively similar between trauma and nontrauma hospitals.)

Table 1. Distribution of costs (1998): nontrauma EDs,
trauma EDs, and overall hospital.

Allocation of Direct ED

Costs, %

Cost Category

Nontrauma

EDs

Trauma

EDs

Allocation of

Total Hospital

Costs, %

Personnel expenses

Salaries, wages,
and benefits

81.8 80.6 49.8

Professional fees* 5.1 3.6 5.4
Subtotal 86.9 84.2 55.2
Supplies 6.9 7.1 16.6
Purchased services 3.1 4.6 14.5
Other direct expenses 0.7 1.0 5.0
Capital expenses

Depreciation 2.1 2.3 5.3
Leases and rentals 0.3 0.8 1.4
Interest expense d d 2.0
Total 100.0 100.0 100.0

*Includes costs incurred for activities falling into categories such as legal,

audit, consultants, and registry but not physicians.
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As can be seen, total hospital expenses are highly labor
driven. Across the entire hospital, personnel expenses (ie, wages,
fringe benefits, professional fees) account for roughly 55% of
total hospital expenses. Professional fees include costs incurred
for activities falling into categories such as legal, audit,
consultants, and registry but not physicians. Examining just the
ED cost center, we see that the cost structure is even more
heavily skewed toward labor. Total personnel expenses in EDs
constitute 84.2% (for trauma EDs) and 86.9% (for nontrauma
EDs) of direct annual ED operating costs. Supplies and
purchased services account for another 10% to 12% of direct
ED expenses. Of importance to this study, for EDs as well as for
hospitals as a whole, less than 10% of total costs are related to
capital (eg, depreciation, leases and rentals, interest), making
quite small the likelihood of observing significant economies of
scale. The point here is not that labor inputs are completely
variable, only that these inputs are fungible and can be more
easily scaled to meet a certain level of demand. For example, if
ED demand is projected to increase by, say, 10% per year for
the following 3 years, staffing increases could be matched
accordingly over time. Nothing in the ‘‘technology’’ underlying
ED services requires one to increase staffing in minimum
chunks of, say, 30% (unless of course the ED is so tiny that
hiring even 1 extra staff would amount to a large proportional
increase).

Table 2 examines the variation in average accounting cost per
visit as a function of total ED visits per year. Table 2 is based on
accounting data that include direct costs for services provided in
the ED plus the allocated overhead, but not inpatient, ancillary,
and other hidden costs incurred by ED visitors. For trauma
EDs, the overall average cost per visit is US$192, with a low of
US$171 at about 50,000 visits and a high of US$215 at about
64,000 visits. For nontrauma EDs, the overall average cost per
visit is US$126, with a low of US$116 at about 13,000 visits
and a high of US$130 at about 26,000 visits.

If EDs exhibit economies of scale, we would expect to see
average cost per visit start at higher levels and then decline as
volume increases. Beyond some output threshold, average costs
may once again begin to increase, indicating diseconomies of
scale. However, we see a relatively flat curve in the case of
trauma and nontrauma EDs. Pairwise t tests between quintiles
with highest and lowest estimates were insignificant at the 5%
level, suggesting that there is no significant trend relationship.
Thus, it is difficult to conclude that an ED visit’s marginal cost
is significantly below its average cost.

Table 3 presents model-based estimates of the marginal
(hospital) cost of an outpatient ED visit for the average
nontrauma and trauma hospital (hospital characteristics are set
at their respective sample means for the purpose of converting
estimated coefficients into corresponding dollar values). For
comparison purposes, the average estimated accounting cost per
visit is also included. The statistical marginal cost estimates in
1998 dollars are US$295 and US$412 for nontrauma and
trauma EDs, respectively, or approximately twice those of the
accounting estimates. These findings confirm that accounting
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Table 2. Average accounting cost per visit by ED volume (1998).

Nontrauma EDs Trauma EDs

Quintile

Cost per ED

Visit, US$

Average Annual

ED Visits

Cost per ED

Visit, US$

Average Annual

ED Visits

First (0–20th percentile) 129 7,566 198 27,244
Second (21st–40th percentile) 116 13,029 203 33,846
Third (41st–60th percentile) 120 18,800 173 39,614
Fourth (61st–80th percentile) 130 26,080 171 50,072
Fifth (81st–100th percentile) 128 43,362 215 63,860
Overall average 126 192
data significantly understate per-visit costs and that marginal
costs are higher than is generally believed.

The higher marginal cost of trauma center ED outpatient
visits could have many explanations. For example, it is possible
that trauma hospitals receive a patient population that is
systematically sicker than indicated by our case mix measures or
that trauma centers are fundamentally more expensive.
Comparing estimates of the marginal cost of case mix–adjusted
inpatient discharges and clinic visits across the 2 types of
hospitals can shed some light on these possibilities. For the
average nontrauma and trauma hospital, the marginal cost of
case mix–adjusted discharges works out to US$2,984 and
US$6,213, respectively, and for clinic visits, US$110 and
US$81, respectively. The large difference in the marginal cost of
discharges, despite adjustment for patient severity, but not in
the case of clinic visits, makes it difficult to argue that trauma
centers are fundamentally more expensive. Therefore, more than
likely, it is the medical profile of the inpatient and emergency
populations that differs across trauma and nontrauma hospitals.

We also tested for the presence of scale economies using our
more rigorous statistical approach. In the case of multi-output
cost functions, examining scale economies amounts to assessing
how costs change as all outputs are increased without changing
their relative proportions. If the summation of each output’s
estimated cost elasticity is insignificantly different from 1, then
economies of scale are absent. This turned out to be the case for
nontrauma and trauma hospitals with average sample charac-
teristics (for the latter group, the test is not sensitive to County
of Los Angeles–University of Southern California’s inclusion in
the sample). To perform this test, however, it is necessary to
force the hospital output and other control variables to explain
the full variation (not just the year-over-year change) in costs
across hospitals, which requires exclusion of the hospital fixed
effects from the model. Although this exclusion may introduce
some heterogeneity bias in any given output’s elasticity, across
outputs these biases are likely to counterbalance one another,
thus influencing the summation of elasticities to a much lesser
degree.

LIMITATIONS
By design, our marginal-cost estimate applies only to

outpatient ED visits. However, even outpatient ED visitors
present with different levels of urgency, which we cannot
488 Annals of Emergency Medicine
account for, for lack of reliable data. Our marginal cost
estimates, therefore, best apply to average-urgency outpatient
visits. Estimating how marginal costs vary by outpatient triage
severity could be a fruitful area for further research.

DISCUSSION
We present cost estimates for ED visits using 2 approaches:

a traditional accounting data approach and a statistical cost
modeling approach. We use accounting data that are publicly
available to estimate average per-visit costs booked to the ED
and to test for scale economies. We also use a statistical
modeling approach to evaluate how much accounting data tend
to understate the marginal (hospital) cost of outpatient ED
visits. Because in this study we are working with annual data, it
is essentially the year-over-year variation in hospital costs
relative to output that drives our estimate of marginal costs.
Time frame matters, and for studying the scalability of ED costs
relative to output, 1 year strikes us as a meaningful planning
horizon. Marginal costs can be made to appear lower by
compressing the time frame to a few days or weeks because
more inputs would appear unchangeable, but we contend that
this is not very meaningful from a policy perspective.

Economies of scale exist when certain inputs can only be
purchased in discrete lumps, such as plant and equipment,
causing per-unit output costs to decline as scale is expanded
until the lumpy inputs are fully used. A descriptive analysis of
the components of costs measured at the hospital and at the ED
level shows that only a small percentage of costs are capital
related and that costs are largely labor driven. These conclusions
are consistent with the Medicare Payment Advisory Commis-
sion’s recent findings based on a national sample of hospitals.
The Medicare Payment Advisory Commission reports that
nationally, capital costs (eg, depreciation, interest, leases,
rentals) amount to less than 10% of total annual hospital
operating costs.32 To the extent labor inputs can be scaled up or
down according to expected demand, the likelihood of
observing scale economies is limited. Although some labor and
supply costs may appear fixed in the short run because of
contracts and inventories, they are increasingly variable over the
long run and, in fact, have become more variable in recent years
as a result of pressure from managed care organizations and
price competition. For example, most hospitals in California
(and probably elsewhere) now use flexible scheduling systems
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that adjust staffing levels according to hospital occupancy and
visit rates, varying the number of on-duty staff by time of day
and day of week on the basis of historical trends and expected
demand. With costs being variable to such a high degree, and
because of the widespread practice of staffing according to
census, it is unsurprising that we are unable to find evidence in
favor of scale economies.

Our second set of analyses attempted to provide an improved
and updated estimate of the marginal (hospital) cost of
outpatient ED visits. Using a modeling approach, we estimate
the marginal cost of an ED visit controlling for different factors
that are likely to influence ED costs. The statistical cost
estimates are US$295 and US$412 (in 1998 dollars) for
nontrauma and trauma EDs, respectively. When we compare
model-based estimates with the ones based on accounting data,
we find a large difference, which confirms our hypothesis that
ED cost estimates based solely on accounting data are likely to
understate the full cost impact of EDs on hospital operations.
Accounting estimates capture only the direct and allocated
overhead costs booked to the EDs but do not capture the costs
of ancillary or other services that ED outpatients use during
their visit. In addition, hospitals are reporting that they are
incurring significant expenses from their administrative budgets
for activities related to physician retention.

How do our results compare with previous studies?
Granneman et al14 provided the earliest estimate of per-ED visit
hospital costs using data from the American Hospital
Association’s 1982 hospital survey (the data themselves are from
the previous year, that is, 1981). They derived average and
marginal costs using a statistical model that relates total hospital
costs to inpatient and outpatient outputs, controlling for
hospital characteristics. Their analysis was cross-sectional, with
all its inherent limitations, such as inadequate accounting of
unobserved hospital characteristics. In any event, their estimate
of per-ED visit average and marginal costs in 1981 dollars was
US$201 and US$123, respectively. They performed additional
analyses and concluded that EDs exhibit significant economies
of scale, a finding with which we do not concur. As a point of
comparison, we estimate that the average and marginal costs in
the study by Grannemann et al14 in 1998 dollars would be
roughly US$425 and US$260, respectively, derived by applying
an average inflation rate of 4.5% per year (authors’ estimate
from California data) between 1981 and 1998. Their marginal

Table 3. Statistical estimate of the marginal cost of an
outpatient ED visit (1998 dollars).

Type of ED

Statistical Estimate,

US$ (95% CI)

Accounting

Estimate, US$

Trauma EDs 412* (53–771) 192
Nontrauma EDs 295y (204–387) 126

CI, Confidence interval.

*Significant at 5% level.
ySignificant at 1% level.
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cost estimate, which also excludes the emergency physician
component, appears reasonably close to ours.

The next study that estimates per-visit ED costs was by
Williams.13 His study was based on data from 6 Michigan
hospitals. The period covered was 1991 through 1993.
Williams13 found the average and marginal cost per ED visit to
be approximately US$209 and US$88, respectively, inclusive of
all hospital and ED physician expenses. Although Williams did
not explicitly address the economies-of-scale question, his
findings may be construed as being supportive of the idea.
Williams’13 description about the methodology used to separate
average from marginal costs is somewhat cryptic, however. A
possible explanation for his rather low marginal cost estimate
could be that he used monthly instead of annual data. Inflating
his average and marginal cost estimates from 1992 dollars
(midpoint year) to 1998 dollars, using cost-per-visit inflation
estimates for California during that 6-year period (roughly
0.6% per year according to our calculations), yields average and
marginal cost estimates of US$217 and US$91, respectively.
These estimates appear significantly lower than those by
Granneman et al14 and than ours, especially considering that
Williams’13 estimates include the emergency physician
component as well.

Although not the primary focus of this article, the difference
between trauma and nontrauma EDs is noteworthy. Visits to
trauma EDs appear to cost substantially more (although note
the large confidence interval) than visits to nontrauma EDs.
Reimbursement policies should recognize this difference to
ensure the economic viability of trauma EDs. However, we had
great difficulty in pooling data between trauma and nontrauma
hospitals, ostensibly because they are much different. This
observation is not so much meant for practitioners as for
researchers who intend to pursue economic analyses of EDs.

In summary, although we do not provide direct cost
comparisons between care provided in alternative settings, our
findings suggest that the marginal cost of an ED outpatient visit
is higher than is commonly believed. How and when to deliver
nonurgent care in an ED therefore merits careful review.
Overall, ED cost management must involve a broader view
incorporating other parts of the hospital, and hospital
administrators need to pay greater attention to improving cost
measurement and management within the ED and in other
parts of the hospital. In light of accounting-data deficiencies
highlighted here, large payers such as Medicare also perhaps
need to reexamine how they set prices for ED services to ensure
that the administered price properly compensates hospitals for
their ED services.
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