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BACKGROUND: Acute care surgery (ACS) comprises trauma, surgical critical care, and emergency general surgery (EGS), encompassing both operative
and nonoperative conditions. While the burden of EGS and trauma has been separately considered, the global footprint of ACS has not
been fully characterized.We sought to characterize the costs and scope of influence ofACS-related conditions.We hypothesized that ACS
patients comprise a substantial portion of theUS inpatient population.We further hypothesized thatACSpatients differ fromother surgical
and non-surgical patients across patient characteristics.

METHODS: We queried the National Inpatient Sample 2014, a nationally representative database for inpatient hospitalizations. To capture all
adult ACS patients, we included adult admissions with any International Classification of Diseases—9th Rev.—Clinical Modification
diagnosis of trauma or an International Classification of Diseases—9th Rev.—Clinical Modification diagnosis for one of the 16
AAST-defined EGS conditions. Weighted patient data were presented to provide national estimates.

RESULTS: Of the 29.2 million adult patients admitted to US hospitals, approximately 5.9 million (20%) patients had an ACS diagnosis. ACS
patients accounted for US $85.8 billion, or 25% of total US inpatient costs (US $341 billion). When comparing ACS to non-ACS
inpatient populations, ACS patients had higher rates of health care utilization with longer lengths of stay (5.9 days vs. 4.5 days,
p < 0.001), and higher mean costs (US $14,466 vs. US $10,951, p < 0.001. Of all inpatients undergoing an operative procedure,
27% were patients with an ACS diagnosis. Overall, 3,186 (70%) of US hospitals cared for both trauma and EGS patients.

CONCLUSION: Acute care surgery patients comprise 20% of the inpatient population, but 25% of total inpatient costs in the United States. In ad-
dition to being costly, they overall have higher health care utilization andworse outcomes. This suggests that there is an opportunity
to improve clinical trajectory for ACS patients that in turn, can affect the overall US health care costs. (J Trauma Acute Care Surg.
2019;86: 609–616. Copyright © 2018 American Association for the Surgery of Trauma.)

LEVEL OF EVIDENCE: Epidemiologic, level III.
KEYWORDS: Acute care surgery; emergency general surgery; trauma; trauma systems; health care utilization.

W ithin the United States, patients with emergency general
surgical (EGS) conditions have their care provided through

a broad range of practice models.1–4 More recently, “acute care
surgery” (ACS) has evolved as a practice model that incorporates
trauma, EGS, and surgical critical care. Whether EGS is provided
by surgical hospitalists, surgeons on call, or an ACS service, the
combined universe of ACS conditions covers a large number of
patients hospitalized in the United States and also likely comprise
a large “footprint” of inpatient health care utilization and costs.

Previous studies focusing only on trauma or EGS have
found that the costs of each are substantial; however, studies
vary in their methodology making the creation of a complete
picture of ACS-related costs difficult. Traumatic injuries have
been estimated to have annual health care costs at over US
$400 billion when considering index and subsequent hospitali-
zations, and over US $670 billion when considering total cost
of care and lost productivity.5 For thosewith a primary diagnosis
of an EGS condition, total inpatient costs for their index admis-
sion have been estimated to be approximately US $28.2 billion,

with a projected increase of nearly 50% between 2010 and 2060.6,7

It stands to reason that a conservative estimate of the combined in-
patient costs of these two services alone (e.g., excluding critical
care) may be significant when compared with the whole.

With health care expenditures in the United States on the
rise, there is increasing pressure to better understand cost distribu-
tion and allocation of resources. An important part of this process
involves identifying patient populations with the greatest impact
on utilization and expenditures so that the relevant stakeholders
can appropriately target interventions. This has yet to be done for
the combined trauma and EGS population. Furthermore, providers
caring for patients with ACS conditions should have a substantial
voice in shaping the national dialogue on health care reform.

In the current study, we sought to characterize the eco-
nomic burden of ACS-related conditions. We hypothesized that
ACS patients comprise a substantial portion of the US inpatient
population as well as health care utilization and costs. We also
hypothesize that these patients differ substantially from non-
ACS surgical patients. Finally, we postulated that there would
be regional variation and differences in characteristics among
the US hospitals providing ACS services.

METHODS

The 2014 National Inpatient Sample (NIS) from the
Healthcare Cost and Utilization Project (HCUP), Agency for
Healthcare Research and Quality was used. While 2015 data are
available, the methodology for reporting diagnosis codes changed
mid-year from International Classification of Diseases—9th
Rev.—Clinical Modification (ICD-9-CM) to ICD-10-CM codes,
which limited the ability to calculate total costing for acute care
surgery conditions for the calendar year. For this reason, the year
2014 was used. The NIS is a nationally representative, all-payer,
all-hospital database capturing inpatient hospitalizations and con-
tains data for approximately 35 million weighted discharges from
US hospitals annually. Throughout this article, weighted data are
presented to provide nationally representative estimates.
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We captured all adult patients with any trauma or an EGS
diagnosis, regardless of whether or not they underwent operative

management. The rationale for using any diagnosis vs. primary
diagnosis is that patients admitted for another reason who are
found to have an ACS diagnosis were likely to require attention
to these conditions. Trauma diagnoses were based on ICD-
9-CM codes (ICD-9-CM 800.0 to 959.0, excluding 905 to
924), and EGS conditions were based upon one of 16 AAST-
defined and graded EGS conditions.8 We excluded patients un-
der the age of 18, and thosewith missing cost data. Injury Sever-
ity Score was calculated for each patient using the International
Classification of Diseases Program for Injury Categorization
version 3.0 within Stata/SE version 14.2 (StataCorp, College
Station, TX). Non-ACS patients were defined as all other adult
inpatients within our database, including both elective and emer-
gency admissions to hospital.

The primary outcome of interest was the cost of hospitali-
zation. Cost data were obtained by converting charges to cost
using conversion ratios provided byHCUP.9 Patient demographic,
outcome, and utilization variables were analyzed. The NIS codes
for race and ethnicity into a single variable. Subanalysis was per-
formed based upon whether or not patients underwent operative
intervention, as defined by HCUP coding for major procedures.10

We also conducted sensitivity analyses on patients who had a pri-
mary diagnosis of trauma versus EGS.

Hospital level analysis was also performed in order to de-
termine which hospitals provide ACS services (inpatient care to
both trauma and EGS patients). We analyzed the differentiating
characteristics of these ACS hospitals, as compared to others in
the NIS database. Hospitals within the NIS were categorized by
region, teaching status, and as private for-profit, nonprofit, and
government-owned. Although the region and division location
of the hospital were identifiable through the NIS, data was not
available at the state or county level. The NIS provides a quartile
classification of the estimated median household income of res-
idents in the patients' ZIP code, but this was not granular enough
to provide data on socioeconomic status at the local patient or
hospital level.

Finally, to identify predictors associated with differences in
costs of an ACS admission, we used a random intercept mixed ef-
fects multivariate linear regression model, with a significance set at
p < 0.05. This controlled for potential confounders at both the pa-
tient (including demographic, injury specific and clinical) and hos-
pital level (including urban/rural status, ownership, and region).We
tested and verified that the assumptions of themodelwere satisfied.

All analyses were conducted using StataSE v14.2. The
study was exempt from review by the Stanford IRB as data were

TABLE 1. ACS (Trauma and EGS) Patient and Healthcare
Utilization Characteristics, 2014

ACS Patients,
5,928,865 (20.0%)

Non-ACS Patients,
23,262,985 (80.0%) p

Patient characteristics

Age in 2014, mean (SD), y 56.3 (0.1) 61 (0.1) <0.001

Age by category, n (%)

18–24 y 236,454 (4.0) 1,698,966 (7.3) <0.001

25–34 y 475,827 (8.0) 3,386,255 (14.6)

35–44 y 560,484 (9.5) 2,189,389 (9.4)

45–54 y 872,836 (14.7) 2,828,690 (12.2)

55–64 y 1,047,987 (17.7) 3,803,698 (16.4)

65–74 y 1,045,068 (17.6) 4,005,122 (17.2)

75–84 y 960,412 (16.2) 3,292,841 (14.2)

85 y and older 732,715 (12.4) 2,055,106 (8.8)

Sex, n (%)

Male 2,793,660 (47.1) 9,215,867 (39.6) <0.001

Female 3,135,205 (52.9) 14,047,118 (60.4)

Race and ethnicity, n (%)

White 4,355,424 (73.5) 15,690,619 (67.4) <0.001

Black 683,089 (11.5) 3,611,032 (15.5)

Hispanic 601,352 (10.1) 2,475,469 (10.6)

Other 309,434 (5.2) 1,468,350 (6.3)

Payer status, n (%)

Medicare 3,006,761 (50.7) 10,535,339 (45.3) <0.001

Medicaid 840,725 (14.2) 4,416,727 (19.0)

Private insurance 1,512,138 (25.5) 6,638,227 (28.5)

Self-pay/other 566,321 (9.5) 1,675,612 (7.2)

Zip income quartile, n (%)

0–25th Percentile 1,687,289 (28.5) 6,813,378 (29.3) <0.001

25–50th Percentile 1,625,986 (27.4) 6,302,520 (27.1)

50–75th Percentile 1,336,987 (22.6) 5,190,311 (22.3)

75–100th Percentile 1,144,321 (19.3) 4,425,484 (19.0)

Chronic conditions, n (%)

None 669,962 (11.3%) 3,396,396 (14.6%) <0.001

1 1,731,228 (29.2%) 7,606,996 (32.7%)

2+ 3,527,675 (59.5%) 12,259,593 (52.7%)

Health care utilization

Major procedure, n (%) 2,265,288 (38.2) 6,267,490 (26.9) <0.001

LOS, mean (SD), d 5.87 (0.03) 4.47 (0.02) <0.001

LOS if discharge home 4.29 (0.02) 3.57 (0.02) <0.001

LOS if discharge
to rehabilitation

8.63 (0.06) 7.31 (0.05) <0.001

Discharge destination, n (%)

Routine home 3,371,659 (56.9) 15,614,721 (67.1) <0.001

Discharged with
home health

820,291 (13.8) 2,968,811 (12.8)

Transfer to
rehabilitation/SNF

1,386,613 (23.4) 3,418,366 (14.7)

Transfer to other
acute hospital

131,363 (2.2) 461,231 (2.0)

Died 143,040 (2.4) 496,261 (2.1)

Mean costs of hospitalization (SD), US $

14,466 (146) 10,951 (104) <0.001

LOS, length of stay; SNF, skilled nursing facility.

Figure 1. ACS burden and total costs, in billions of dollars, 2014.
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provided by HCUP in a de-identified format. Use of the NIS
followed regulations within the data use agreement as defined
by Agency for Healthcare Research and Quality.

RESULTS

Of theweighted 29.2 million adult patients admitted to US
hospitals in 2014, approximately 5.9 million (20.3%) inpatients
had an ACS diagnosis (Table 1). The majority of ACS patients
had an EGS diagnosis (4.3 million, 72.0%), whereas
1.7 million (28.0%) had a diagnosis of trauma.

The ACS patients differed from non-ACS patients across
most measures (Table 1). For example, ACS patients were older
compared with non-ACS patients (mean age, 60.8 years vs.
56.3 years, respectively, p < 0.001). ACS vs. non-ACS patients

were more often male (47.1% vs. 39.6%, respectively, p < 0.001),
white (73.5% vs. 67.4%, respectively, p < 0.001), and had a higher
mean number of comorbidities (2+ comorbidities: 59.5% vs.
52.7%, respectively, p < 0.001).

Overall outcomes were worse for ACS patients. ACS pa-
tients had higher rates of mortality compared to non-ACS patients
(2.4% vs. 2.1%, respectively, p < 0.001). The ACS patients also
had longer lengths of stay vs. non-ACS patients (5.9 vs. 4.5 days,
respectively, p < 0.001) and higher rates of discharge to rehabili-
tation (23.4% vs. 14.7%, respectively, p < 0.001).

Together, ACS patients accounted for US $85.8 billion or
25.2% of total adult US inpatient costs for 2014 (US $341 billion)
(Fig. 1). Of ACS patients, EGS diagnoses accounted for US $56.8
billion (66.2%), whereas US $29.0 billion (33.8%) were associ-
ated with trauma. Mean costs for ACS patients were overall
higher (US $14,466) than for non-ACS inpatients (US $10,951,
p < 0.001). Patient factors associated with higher costs in regres-
sion for ACS patients included increasing age and increasing in-
come (Table 2). When controlling for known confounders, EGS
patients were less expensive than trauma patients by approxi-
mately US $2,000. Average costs and frequency of EGS condi-
tions are described in Table 3.

Of all adult inpatients, approximately 8.5 million (29.2%)
underwent an operative procedure. Approximately 27% of these
were patients who had an ACS diagnosis. When considering the
rate of operative procedures for ACS vs. non-ACS conditions,
there was a significant difference. Approximately 38.2% (2.3
million) ACS patients underwent an operative procedure, com-
pared to 26.9% of non-ACS patients (6.3 million, p < 0.001).
There were notable differences between ACS and non-ACS pa-
tients who underwent surgery. Findings paralleled those that
were observed for the overall ACS and non-ACS populations.
ACS surgical patients versus non-ACS surgical patients were
older (59.0 years vs. 54.8 years, respectively p < 0.001), more
often male (46.6% vs. 38.3%, respectively, p < 0.001), and had
a greater number of pre-existing comorbidities (2+ comorbidities:
63.4% vs. 56.9%, respectively, p < 0.001). Operative patients with

TABLE 3. Common Inpatient EGS Conditions and Mean
Costs, 2014

EGS Condition Frequency, n (%) Mean Costs (SD), US $

Skin and soft tissue infection 539,149 (24%) 7,299 (28)

Intestinal obstruction 272,886 (12%) 11,335 (67)

Pancreatitis 268,029 (12%) 9,434 (68)

Diverticulitis 214,600 (10%) 10,264 (118)

Cholecystitis 210,626 (10%) 12,272 (45)

Hernia 165,365 (7%) 14,400 (86)

Appendicitis 137,768 (6%) 10,451 (45)

Surgical site infection 136,001 (6%) 13,354 (121)

Infectious colitis 102,884 (5%) 9,293 (73)

Intestinal ischemia 47,247 (2%) 13,830 (209)

Esophageal perforation 26,715 (1%) 11,449 (239)

Pelvic inflammatory disease 26,710 (1%) 8,276 (196)

Perirectal abscess 21,637 (1%) 8,064 (145)

Perforated ulcer 13,688 (1%) 22,997 (439)

Breast infection 13,468 (1%) 6,014 (111)

Pleural space infection 11,039 (1%) 26,700 (500)

TABLE 2. Linear Random Mixed Effects Regression to Predict
Cost, Based on Any ACS Diagnosis

95% CI

Coefficient, US $ p Low, US $ High, US $

Base cost, US $ 3,374

Age category

18–24 y Reference

25–34 y 261 0.03 20 502

35–44 y 875 <0.001 640 1,110

45–54 y 2,623 <0.001 2,399 2,846

55–64 y 4,170 <0.001 3,948 4,391

65–74 y 3,995 <0.001 3,755 4,235

75–84 y 3,247 <0.001 3,001 3,491

85 y and older 1,876 <0.001 1,622 2,129

Payer status

Medicare Reference

Medicaid 1,146 <0.001 994 1,298

Private insurance −1,710 <0.001 −1,835 −1,585
Self-pay −2,460 <0.001 −2,658 −2,261

Race and ethnicity

White Reference

Black 1,981 <0.001 1,852 2,109

Hispanic 967 <0.001 832 1,383

Zip income quartile

0–25th percentile Reference

25–50th percentile 251 <0.001 145 357

50–75th percentile 1,039 <0.001 927 1,152

75–100th percentile 1,869 <0.001 1,750 1,988

Had major OR procedure 12,284 <0.001 12,201 12,368

Type of ACS diagnosis

Any diagnosis of trauma Reference

Any diagnosis of EGS −1,976 <0.001 −2,085 −1,867
Hospital location

Rural Reference

Urban 1,856 <0.001 1,658 1,923

Hospital region

Northeast Reference

Midwest 1,045 0.07 986 1,265

South 865 0.19 756 988

West 1,118 0.06 1,045 1,256

95% CI, 95% confidence interval.
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an ACS diagnosis also had worse outcomes than non-ACS surgi-
cal patients. They had higher mortality (2.1% vs. 1.1%, respec-
tively, p < 0.001), longer mean LOS (7.1 vs. 4.5 days,
respectively, p < 0.001), fewer routine discharges home (53.7%
vs. 68.4%, respectively, p < 0.001). Mean costs for ACS patients
undergoing surgery were also higher than for non-ACS surgical
patients (US $22,094 vs. US $18,673, p < 0.001).Multivariate lin-
ear regression controlling for patient factors revealed that ACS pa-
tients undergoing an operative procedure cost approximately US
$12,285 more compared to their non-surgical ACS counterparts
(95% confidence interval, US $12,201–12,368, p < 0.001).

We compared the EGS population to the trauma population.
EGS patients were on average younger than trauma patients
(59.5 years vs. 64.3 years, respectively, p< 0.001), but had a greater
number of comorbidities (2+ comorbidities: 65.3% vs. 57.6%, re-
spectively, p < 0.001). Health care utilization was lower for EGS
patients, with shorter lengths of stay compared to trauma patients
(5.4 days vs. 6.1 days, p < 0.001) and EGS patients were more rou-
tinely discharged home (63.5% vs. 39.9%, respectively p < 0.001).
EGS patients also underwent operative intervention less frequently
than their trauma counterparts (34.7% vs. 47.1%, p < 0.001).

Finally, we determined the mix of hospitals caring for
ACS patients throughout the United States. Overall, 3,186
(69.6%) of US hospitals treated patients with both EGS and
trauma diagnoses. To determine the ACS burden for hospitals,
we compared the proportion of ACS patients in each hospital
to its total population. The median percent of ACS to all inpa-
tients within these centers was 21% with an interquartile range
of 18% to 24%. ACS-treating hospitals were compared with
hospitals that did not treat any ACS patients. Their health care
utilization differed significantly, with longer mean LOS in
ACS-treating hospitals (vs. non-ACS hospitals: 5.3 days vs.
4.4 days, p < 0.001) and higher rates of non-routine discharge
(42.1% vs. 39.3%, p < 0.001). ACS-treating hospitals were more
frequently located in the East North Central states of Wisconsin,
Michigan, Illinois, Indiana, andOhio (16.2% vs. 8.2%, p < 0.001)
aswell as the South Atlantic states includingMaryland, District of
Columbia, Virginia, and the Carolinas (37.8% vs. 32.0%,
p < 0.001) compared with hospitals that did not treat ACS pa-
tients. They were also more often situated within urban environ-
ments at teaching facilities (37.4% vs. 11.8%, p < 0.001) and
were of large bed size (vs. other hospitals: 32.2% vs. 6.6%).

DISCUSSION

Of the 29.2million adult hospitalized patients in 2014, pa-
tients with an ACS diagnosis comprised 20%. Costs associated
with ACS diagnoses are even larger, at US $85.8 billion, or
25% of annual US inpatient costs. Furthermore, these estimates
are likely an underestimate becausewe could not ascertain surgi-
cal critical care costs in this database. These numbers are compa-
rable to those for conditions that receive substantial attention. In
2015, approximately 7.5 million patients were estimated to have
a diagnosis of stroke, with costs of care estimated to be approx-
imately US $34 billion.11 Similarly, roughly US $87.8 billion
was spent in 2014 on cancer-related health care. The cost and
burden of ACS diseases confirm our initial hypothesis that
ACS conditions comprise a significant proportion of US health
care utilization and costs. These findings highlight both the

critical importance of the specialty as well as an opportunity for
ACS providers to have substantial impact on US health care costs.
An extension of this concept is the ability of surgeons to influence
the national discussion on health care policy and funding.

Not surprisingly to those who care for these patients, ACS
patients are sicker when compared with non-ACS hospitalized
patients. ACS patients, on average, present with a greater number
of comorbidities, are older, and experience higher rates of inpa-
tient mortality. These findings are consistent with Gale et. al.
who found that EGS patients are medically complex, with a mean
age around 60 years and with multiple comorbidities.7 The result
of the higher acuity and more frequent comorbid conditions result
in higher average costs for ACS patients. Therefore, in addition to
the large “footprint” for admissions and costs, ACS patients may
provide opportunities for cost reduction. Cost reduction efforts
might occur not only through efficiencies in care but also poten-
tially through the prevention of emergent surgical presentations.

Since the operating room is a large driver for costs, we
compared ACS surgical patients to non-ACS surgical patients.
ACS surgical patients comprise nearly 30% of all adult surgical
inpatients within the United States. Similar to costs for the
general ACS population, ACS patients undergoing surgery
have high costs of care when compared with ACS non-
surgical patients (US $22,094 vs. US $18,673, p < 0.001). This
is consistent with the findings of Ogola et. al. that major opera-
tive procedures are an important predictor of many high-cost
hospitalizations.12 The ACS patients who underwent surgery
stay in the hospital for 2.6 days longer. In addition to patient fac-
tors and severity of illness, other drivers for increased length of
stay may include lack of dedicated operating theater time for
ACS cases, as compared with elective cases. A recent study by
Wang et. al.13 demonstrated that prolonged time to operation
was a significant driver of cost and LOS in their acute surgical
unit, whereby patients on average spent almost half of their hospi-
talization waiting for surgery. These delays add significantly to
costs, utilization and ultimately place our sickest surgical patients
at risk for further deterioration due to prolonged surgical wait-
times. It is possible that one opportunity to impact these costs
may, therefore, be to address delays that are unevenly experienced
by the ACS population. For example, 24-hour access to dedicated
emergency operating rooms, aswell as readily available acute care
surgeons has been associated with cost reductions and improved
outcomes in multiple studies reviewing ACS practices.2,14–17 To
ensure the success of these efforts, appropriate funding, resources
and hospital cultural acceptance need to be channeled into
streamlining the efficiency of ACS services.

Another finding from our study is that there is variability
in the “footprint” of ACS in different hospitals across the coun-
try. Hospitals treating ACS patients likely experience greater
health care utilization given that they treat overall sicker surgical
populations, in large hospitals and in urban locations (including
both teaching or nonteaching). Although therewere certain areas
where the percent of ACS hospitals was higher than that of non-
ACS hospitals, it is unlikely that the burden of ACS diseases is
truly confined by geographic regions. Our findings suggest that
access to ACS services were present throughout the United
States, albeit somewhat more limited in certain areas of the
country. Given the significant and growing burden of ACS-
related diseases, efforts to continue to expand the presence of
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hospital and providers delivering ACS specialized services will
further streamline care for these sick patients.

There are several limitations to this study. The analysis is
constrained by the fact it is a retrospective nationally representa-
tive administrative database. While NIS provides a valuable
overview of the demographic characteristics, and health care uti-
lization patterns of ACS patients, NIS does not provide granular
clinical data nor trauma-specific information, such as trauma
center status or mechanism of injury. National Inpatient Sample
also lacks provider-level information, and therefore we were un-
able to ascertain the specialty of surgeons providing care and
whether they were acute care surgery trained. All trauma-related
information (injuries and injury severity) was derived from
ICD-9-CM codes, converted using the International Classifica-
tion of Diseases Program for Injury Categorization tool. Further-
more, while more than 16 EGS diagnoses exist, we chose to limit
our sample to those for which a standardized classification and
grading system by the AAST exists, to more accurately clarify
the EGS burden. There are likely other populations for which
ACS-practicing surgeons provide care. Again, this would result
in an underestimate. Similarly, we did not include costs associated
with the provision of surgical critical care services by ACS sur-
geons. This is due to the fact that critical care services are a subset
of the study population already, and that critical care services pro-
vided for other patient populations but cared for by critical care-
boarded surgeonswould be hard to identify (e.g., an ACS surgeon
caring for a liver transplant patient in the ICU). Finally, the NIS
uniquely captures data associated with inpatient hospitalizations.
Consequently, we were not able to extrapolate upon outpatient
costs of ACS care, the burden of long-term disability, nor the
out-of-hospital mortality rate (i.e., for patients who never survived
to be admitted to hospital, or thosewho later died after discharge).
We also suspect that many patients presenting with certain EGS
conditions, such as appendicitis and cholecystitis, were likely
operated upon and discharged within the same day, thereby not
being counted within our inpatient sample. Given the variety
of practice models covering EGS and trauma patients, our find-
ings simply provide a national snapshot of the scope of ACS
care. We hope that the findings from this study spur follow-up
analyses with more robust clinical data are required from trauma
registries and possibly nascent EGS registries to help delineate
the ACS burden in more detail.

CONCLUSION

Acute care surgery patients comprise 20% of the inpatient
population, but 25% of total inpatient costs in the United States. In
addition to being costly, they overall have higher health care utiliza-
tion and worse outcomes. This suggests that there is an opportunity
to improve clinical trajectory for ACS patients that, in turn, can af-
fect the overall US health care costs. Because EGS comprises 70%
to 80% of ACS activities and 70% of ACS costs, the greatest im-
pact may lie in improvements in care for the EGS population.
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DAVIDB. HOYT,M.D. (Chicago, Illinois): Goodmorn-

ing. Dr. Reed, Dr. Miller, members and guests, thank you for the
opportunity to discuss Dr. Knowlton's excellent study.
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Advocating for our patients in the future will require us to
speak with accurate knowledge if we want to have credibility
with system administrations, payers, and government.

The authors' hypothesis is that ACS, as they defined it, is a
significant part of our National disease burden. ACS has often
historically been dismissed as less important, or primarily the re-
sponsibility of safety net hospitals. This paper shows that ACS
accounts for 20 percent of our use of hospitals and 25 percent of
our costs.

As health care goes to more providers able to do with less
hospital infrastructure the responsibility to maintain hospital in-
frastructure will increasingly be the burden of fewer diseases.
This is a looming crisis. The ability to offset costs will be more
challenging.

Specialties that can move to the ambulatory setting readily
will not advocate for ACS resources needed at a hospital.
We've already seen that. Historically those that can, have
moved out of the hospital and no longer see the hospital with
the same concern.

A true resource crisis is looming if we don't look at the
message this data and the authors have made regarding the im-
portance of ACS on hospital use.

Just to put this in perspective, there are about 20 million
operations done a year in this country, and that's been pretty sta-
ble over the last decade.

Eight million of those, as we've just seen, are in the in-hos-
pital patient area; 12 million are now in the out-patient area. The
disease burden today of most hospital-based surgical care is pro-
vided by ACS surgeons, neurosurgeons, thoracic surgeons, vas-
cular surgeons, transfer and some orthopedics, and elective
general surgery.

Much of ophthalmology, ENT, plastics, urology, orthope-
dic surgery and elective general surgery have moved out of the
hospital. Everyone should be thinking about how to preserve
the future resources to care for these patients.

I have several questions. 1) Do you have any data as to
how many surgeons in these 3,100 hospitals actually cared for
these patients? I suspect it's a lot less than we actually think,
and it's going to be a very important message, particularly to
the AAST.

2) Was there a large variability in the cost and reimburse-
ment of these patients? Or is there a group, if youwill, wherewe
could target cost reduction?

3) Is there data regarding the employment status of the sur-
geon providing care, or their identifiable specialty?

I congratulate the authors. Keep up the good work. This
type of analysis will allow you to be physician leaders and cata-
lyze conversations that will look out for our patients' needs and
the needs of surgeons to be fairly compensated for their work.
Thank you very much.

MICHAEL WALTERS, M.D. (Gainesville, Florida):
That was a great presentation. I just have one quick question.
How much of the burden of acute care surgery cost is a result of
lack of access to elective procedures because of lack of insurance?

I noticed especially that your numbers seem to suggest
that, as patients get older – above age 65, eligibility for Medicare
– the number of acute procedures actually goes down. Could we
potentially be saving money in our system by giving patients
greater access to elective services?

WALTER L. BIFFL, M.D. (San Diego, California): It's
a really nice study, nice presentation. You know, yesterday morn-
ing we heard a paper about the variations in EGS outcomes.

And in that paper, it was from the California Inpatient Da-
tabase, therewere 220 different hospitals represented. So I'm cu-
rious, in how many of the hospitals in this sample are both
trauma patients and EGS patients cared for? Thanks.

MICHAEL F. ROTONDO,M.D. (Rochester, New York):
Congratulations on an incredibly well-presented and well-
structured piece of work this morning. My question is really
about methodology.

Can you clarify for all of us how we're going to bring bet-
ter understanding to the concept of cost? You know, when defin-
ing cost, the insurance companies have an idea of what their cost
is, the hospitals have an idea of what their cost is, the physicians
and care providers have an idea of what their cost is.

How are we going to level that and understand that defini-
tion better and come to some more universal understanding of
really what the cost of care is? Thank you.

R. LAWRENCEREED,M.D. (Indianapolis, Indiana):
I have one brief comment. I noticed that you had to exclude pa-
tients who were less than 18 years old and those who had miss-
ing cost data.

There are two issues from that: Number 1, our informa-
tion system is inadequate to provide us with all the answers we
need; and Number 2, this probably represents a huge underesti-
mate of the impact of acute care surgery, because of those miss-
ing variables.

After all, as we know, trauma is the leading cause of death
in children in many of those age groups, and yet we're not get-
ting data on those patients.

KRISTAN L. STAUDENMAYER, M.D., M.Sc.
(Stanford, California): Thank you, Dr. Hoyt, for your won-
derful discussion, and to everyone else for your thoughtful
questions.

I will answer Dr. Hoyt’s questions first. The first and third
questions addressed information about physicians caring for the
patients in this study. Unfortunately, we don't have that type of
data in this database. But I do agree that understanding roles
and impact of surgeons is an important next step that we need
to look at.

You also asked is there variability in the cost and reim-
bursement of these patients. The answer is yes. There is indeed
substantial variability across just about every measure when
we broke it down. For example, as a patient's estimated income
increases, so do their costs. There is a large cost difference be-
tween ACS patients in the higher vs. lower income brackets.
This observation raises the question of what costs should be.
For example, are we potentially giving wealthier patients too
much care, or are lower-income patients not getting sufficient
care? There is substantial opportunity to dig into this more to
determine the efficiency of the care we provide.

Dr. Walters, thank you for your question. As a matter of
fact, the Committee was just meeting prior to this presentation
and was discussing different causes for high costs, including
lack of access to care. While there is stillwork to be done to prove
this, I do agree that there is likely money to be saved by
preventing the need for an emergency surgical presentation. This
is an entirely other body of work that absolutely needs to be done.
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And, Dr. Biffl, thank you for your question. We did not
break out in detail complication rates between the EGS and
trauma diagnoses nor did we compare that to the breakdown
between patient populations by hospital, but certainly we
did see a lot of variability there as well. Particularly the
EGS population, there's large variability across the different
EGS diagnoses.

Dr. Rotondo, thank you for important question you ask
regarding methodology and where to go from here. That is to
say what philosophic and practical approach should we be
employing when we're talking about costs? As you suggest,
everyone considers costs from their own perspective, and even
some researchers study what hospitals get reimbursed for,
rather than the cost that the patient or employer might see.

All I can do is share my personal philosophy which is that
we should focus on the cost to society. If we focus on hospital

reimbursement or physician reimbursement, we're not going to
be able to have a really cogent discussion. This still leaves a
large arena in which to define costs. For example, should we in-
clude cost burden of lost days at work in our cost analyses? Ei-
ther way, moving forward we will need to find some standard
way of talking about costs as it impacts our population.

And, finally, Dr. Reed, thank you for your comments. You
are correct and our numbers do reflect an underestimate based
on the limitations you mention. If we were to broaden the anal-
ysis to include out-patient care and different age groups, we
would likely find that acute care conditions dominate the U.S.
economic landscape.

But again, that's going to be the product of future studies.
And I look forward to us continuing this line of work and anyone
else who also continues the further discussion.

Thank you very much.
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