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ORIGINAL ARTICLE

Downwardly Mobile

The Accidental Cost of Being Uninsured

Heather Rosen, MD, MPH; Fady Saleh, MD, MPH; Stuart Lipsitz, ScD;
Selwyn O. Rogers Jr, MD, MPH; Atul A. Gawande, MD, MPH

Hypothesis: Given the pervasive evidence of dispari-
ties in screening, hospital admission, treatment, and
outcomes due to insurance status, a disparity in out-
comes in trauma patients (in-hospital death) among the
uninsured may exist, despite preventive regulations
(such as the Emergency Medical Treatment and Active
Labor Act).

Design: Data were collected from the National Trauma
Data Bank from January 1, 2002, through December 31,
2006 (version 7.0). We used multiple logistic regres-
sion to compare mortality rates by insurance status.

Setting: The National Trauma Data Bank contains in-
formation from 2.7 million patients admitted for trau-
matic injury to more than 900 US trauma centers, in-
cluding demographic data, medical history, injury severity,
outcomes, and charges.

Patients: Data from patients (age, �18 years; n=687 091)
with similar age, race, injury severity, sex, and injury
mechanism were evaluated for differences in mortality
by payer status.

Main Outcome Measure: In-hospital death after blunt
or penetrating traumatic injury.

Results: Crude analysis revealed a higher mortality for
uninsured patients (odds ratio [OR], 1.39; 95% confi-
dence interval [CI], 1.36-1.42; P� .001). Controlling for
sex, race, age, Injury Severity Score, Revised Trauma Score,
and injury mechanism (adjusted for clustering on hos-
pital), uninsured patients had the highest mortality (OR,
1.80; 95% CI, 1.61-2.02; P� .001). Subgroup analysis of
young patients unlikely to have comorbidities revealed
higher mortality for uninsured patients (OR, 1.89; 95%
CI, 1.66-2.15; P� .001), as did subgroup analyses of pa-
tients with head injuries (OR, 1.65; 95% CI, 1.42-1.90;
P� .001) and patients with 1 or more comorbidities (OR,
1.52; 95% CI, 1.30-1.78; P� .001).

Conclusions: Uninsured Americans have a higher ad-
justed mortality rate after trauma. Treatment delay, dif-
ferent care (via receipt of fewer diagnostic tests), and de-
creased health literacy are possible mechanisms.
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T HE CENTERS FOR DISEASE

Control and Prevention es-
timate that in 2004, there
were 112 012 deaths re-
lated to unintentional in-

juries alone in the United States.1 Unin-
tentional injury is within the top 10 causes
of death for every age group and is the lead-
ing cause of death among persons aged 1
to 44 years. Motor vehicle crash is the most
common cause of unintentional injury,
whereas fall is the most common cause of
nonfatal injury overall.2

In 2007, according to the US Census
Bureau, 45.7 million Americans (15.3%)
were uninsured.3 The US Congressional
Budget Office estimates that another 10
million Americans will become unin-
sured in the next 10 years.4 Uninsured pa-
tients currently face health-related dis-

parities in screening, hospital admission,
treatment, and outcomes. A Virginia study
showed that insured patients were twice
as likely to report being screened for co-
lorectal cancer compared with uninsured
counterparts of similar ages.5 In Arizona,
California, and Texas, the odds of admis-
sion to specialty hospitals (for acute myo-
cardial infarction, congestive heart fail-
ure, coronary revascularization, and
coronary artery bypass graft surgery) were
significantly higher for insured patients,
after adjustment for demographics, co-
morbidities, and distance from the hospi-
tal.6 In a recent study,7 uninsured pa-
tients with breast cancer presented with
significantly larger tumors, higher levels
of disease severity, lower rates of opera-
tions for disease, and lower rates of breast
reconstruction than insured patients.

Uninsured adults have a 25% higher risk
of mortality than insured adults, account-
ing for approximately 18 000 deaths per year
in excess.8,9 Evidence regarding the effects

See Invited Critique
at end of article

Author Affilations: Department
of Plastic and Oral Surgery,
Children’s Hospital Boston and
Department of Plastic and Oral
Surgery, Harvard Medical
School (Dr Rosen), and Center
for Surgery and Public Health
(Drs Rosen, Saleh, Lipsitz,
Rogers, and Gawande), Division
of Burn, Trauma, and Critical
Care, Department of Surgery,
(Dr Rogers), and Division of
General and Gastrointestinal
Surgery, Department of Surgery
(Dr Gawande), Brigham and
Women’s Hospital, Boston,
Massachussetts; Department of
Surgery, Keck School of
Medicine of the University of
Southern California, Los
Angeles (Dr Rosen); and
Division of General Surgery,
Department of Surgery,
McMaster University, Hamilton,
Ontario, Canada (Dr Saleh).

(REPRINTED) ARCH SURG/ VOL 144 (NO. 11), NOV 2009 WWW.ARCHSURG.COM
1006

©2009 American Medical Association. All rights reserved.



Confidential. Do not distribute. Pre-embargo material.

of lack of insurance on traumatically injured patients sug-
gests that they are at added risk. A study using the Na-
tional InpatientSample10 found thatorgandonorsweremore
likely to be uninsured. A 1994 study of acutely injured Mas-
sachusetts patients11 indicated that uninsured patients were
less likely to undergo operations, received fewer services,
and had higher odds of in-hospital death. A recent study
of adult trauma12 found that insurance status was an inde-
pendent predictor of death subsequent to trauma. How-
ever, that study did not account for the likely increased
prevalence of comorbidities and worse overall health sta-
tus in uninsured patients, which may have contributed to
residual confounding.

Given the pervasive evidence of disparities due to in-
surance status and the limited data on the effect of co-
morbidities in the traumatically injured population, we
hypothesized that subgroup analyses of national data
would reveal a disparity in trauma outcome (in-hospital
death) among the uninsured.

METHODS

Data were provided by the National Trauma Data Bank (NTDB)
(version 7.0), which contains data from 2.7 million admitted
patients from more than 900 US trauma centers (from January
1, 2002, through December 31, 2006). As of 2002, there were
1154 trauma centers in the United States.13 Trauma center par-
ticipation in the NTDB is voluntary, and thus these data are a
convenience sample. The NTDB contains information on pa-
tient demographics, preexisting comorbidities, emergency de-
partment care, complications, injury severity, patient out-
comes, hospital charges, and hospital information.14

We included data on adult patients (aged �18 years) who
had been injured via blunt or penetrating trauma (we ex-
cluded patients with burns). Patients were divided into the fol-
lowing categories of insurance coverage: uninsured (includes
self-pay), a managed care organization, commercial indem-
nity insurance (including automobile insurance, Blue Cross/
Blue Shield, no-fault insurance, worker’s compensation, or an-
other commercial indemnity plan), Medicare, and Medicaid,
for a total of 5 categories. Patients with insurance in categories
that did not naturally fall into our set categories or who rep-
resented less than 1% in the data set were excluded (not done/
not documented [11.7%], organ donor subsidy [�1%], other
[19.9%], pending [�1%], Maternal and Child Health/
Crippled Children’s programs [�1%], private charity [�1%],
no charge [1.2%], Civilian Health and Medical Program of the
Uniformed Services [�1%], and government/military [�1%]).

We performed multiple logistic regression using commer-
cially available software (Stata IC, version 10; StataCorp, Col-
lege Station, Texas) to analyze differences in in-hospital mor-
tality (the dependent variable) by insurance status (the
independent variable). We report odds ratios (ORs), P values,
and 95% confidence intervals (CIs). We initially performed a
crude analysis of mortality vs insurance status and mortality
vs each of the a priori hypothesized confounders (sex, race, age,
Injury Severity Score [ISS], and Revised Trauma Score [RTS]),
trauma center level (combined American College of Surgeons
verification and state designation), and mechanism of injury
(blunt or penetrating), and then adjusted for each of these a
priori hypothesized confounders. Clustering within hospital fa-
cility was adjusted for using generalized estimating equations.
We used clustered Pearson �2 tests to compare categorical vari-
ables and clustered linear regression to compare continuous
demographic variables.

Age was divided into quartiles before missing data were de-
leted because of the nonlinear relationship between trauma mor-
tality and age. Patients older than 89 years (n=24 479) in the
database were recoded as 94.3 years of age based on the 2004
Centers for Disease Control and Prevention life table average
life expectancy for all persons older than 89 years of age. For
race, we included patients with a documented race defined as
white (non-Hispanic origin), black, Hispanic, or other (pa-
tients documented as Asian or Pacific Islander and Native Ameri-
can or Alaskan Native).

The ISS is an algorithm that provides an overall score for pa-
tients with multiple injuries. Each injury is assigned an Abbre-
viated Injury Scale score15 and is allocated to 1 of 6 body regions
(ie, the head, face, chest, abdomen, extremities [including the pel-
vis], and external). The highest Abbreviated Injury Scale score
in each body region is used. The 3 most severely injured body
regions have their scores squared and added together to produce
the ISS. The ISS ranges from 0 to 75. If an injury is assigned an
Abbreviated Injury Scale of 6 (ie, an unsurvivable injury), the ISS
is automatically 75. The ISS correlates with mortality, morbid-
ity, hospital stay, and other measures of severity.16,17 The rela-
tionship of mortality and ISS is nonlinear; thus, we treated the
ISS as a categorical variable (0-8, 9-15, and �15).16 The RTS is a
measure of physiologic injury severity and includes the Glasgow
Coma Scale, systolic blood pressure, and respiratory rate; it ranges
from 0 to 8, with 8 portending the highest probability of sur-
vival.18 The RTS has been shown to predict mortality in patients
with blunt and penetrating trauma.

We performed subgroup analyses on the following 3 groups
of patients: (1) those aged 18 to 30 years (to investigate pa-
tients with a lower prevalence of comorbidities), (2) those with
information in the NTDB on 1 or more preexisting comorbidi-
ties, and (3) those who had sustained head injuries (per the
Abbreviated Injury Scale code). In the subgroup analysis of pa-
tients aged 18 to 30 years, age was treated as a continuous vari-
able. In the NTDB, preexisting comorbidities are recorded at
the time of patient arrival in the emergency department. The
number of comorbidities was counted, and this variable was
treated as continuous in this subgroup analysis.

RESULTS

The NTDB contained 1 861 779 patients. Those younger
than 18 years (n=358 705) were excluded. After the re-
maining inclusion criteria were satisfied, 72.0% of pa-
tients had complete data on our chosen variables
(n=687 091). Patients with missing data were found to
be similar to included patients in terms of baseline char-
acteristics. For the estimates of the multivariate regres-
sion model variables to be unbiased, the probability of
being missing can depend on the covariates but not the
outcome; this appears to hold for these data. Therefore,
this analysis based on 687 091 patients should possess
minimal bias.19 Patient characteristics are given in
Table 1. Patients were likely to be male (65.9%) and
white (66.9%), with a mean age of 45.4 years. The over-
all mortality rate was 4.7%.

Uninsured patients had higher mortality than did in-
sured patients overall in the crude (unadjusted) analy-
sis (OR, 1.39; 95% CI, 1.36-1.42; P� .001). Using white
race as a reference category, all other races had higher
odds of being uninsured, including 3.29 (95% CI, 3.25-
3.34; P� .001) for black patients, 4.36 (95% CI, 4.29-
4.43; P� .001) for Hispanic patients, and 1.60 (95% CI,
1.57-1.64; P� .001) for those of other races. Male patients
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had higher odds of being uninsured than did female pa-
tients (OR, 2.57; 95% CI, 2.54-2.60; P� .001).

Table 2 gives the values of the unadjusted and ad-
justed logistic regression results of the main analysis. The
final adjusted model (using in-hospital death as the de-

pendent variable) included insurance type (using com-
mercial insurance as a reference), ISS (using ISS of 0-8
as a reference), race (using white as a reference), age (using
the youngest quartile as a reference), sex (male com-
pared with female), RTS (continuous), and injury mecha-

Table 1. Demographicsa

Characteristic Overall

Insurance Coverage

Commercial MCO Medicare Medicaid None

Male 65.9 68.5 65.3 44.4 63.8 79.7
Raceb

White 66.9 74.3 75.6 85.1 52.1 47.7
Black 15.5 9.8 9.9 7.9 27.3 24.9
Hispanic 11.3 8.5 9.0 2.6 12.7 21.0
Other 6.3 7.4 5.5 4.4 7.8 6.4

Age, mean (SD), y 45.4 (20.5) 41.4 (16.7) 42.4 (16.9) 72.4 (14.0) 36.8 (14.9) 34.7 (13.0)
ISS, mean (SD) 10.4 (9.8) 11.0 (10.1) 10.3 (9.6) 10.4 (8.2) 11.0 (10.4) 9.7 (10.4)
RTS, mean (SD) 7.36 (1.5) 7.40 (1.5) 7.45 (1.4) 7.51 (1.2) 7.24 (1.7) 7.21 (1.8)
Blunt injury 87.3 93.8 90.9 96.3 79.3 75.9
Head injury 34.2 36.2 33.1 30.6 36.1 34.7
Mortality 4.7 3.3 2.9 6.7 3.7 5.7

Abbreviations: ISS, Injury Severity Score; MCO, managed care organization; RTS, Revised Trauma Score.
aFor comparison of insurance groups for all characteristics, P� .001. Pearson �2 tests (adjusted for clustering on hospital) were used for categorical variables,

and linear regression (adjusted for clustering on hospital) was used for continuous variables. Unless otherwise indicated, data are expressed as percentage of
patients.

bPercentages have been rounded and may not total 100.

Table 2. Multiple Logistic Regression Resultsa

Independent Variable
Subcategory

Unadjusted Adjustedb

OR (95% CI) P Value OR (95% CI) P Value

Sex
Female 1 [Reference] 1 [Reference]
Male 1.37 (1.34-1.41) �.001 1.15 (1.10-1.21) �.001

Race
White 1 [Reference] 1 [Reference]
Black 1.27 (1.23-1.31) �.001 1.18 (1.07-1.29) .001
Hispanic 0.92 (0.88-0.95) �.001 0.92 (0.68-1.24) .57
Other 0.90 (0.85-0.94) �.001 1.07 (0.95-1.20) .27

Age, y
Q1 (18-28) 1 [Reference] 1 [Reference]
Q2 (29-42) 0.87 (0.84-0.90) �.001 1.08 (1.03-1.13) .001
Q3 (43-60) 1.01 (0.97-1.04) .67 1.78 (1.67-1.90) �.001
Q4 (�60) 1.90 (1.84-1.95) �.001 6.30 (5.59-7.11) �.001

Insurance type
Commercial 1 [Reference] 1 [Reference]
MCO 0.88 (0.84-0.93) �.001 0.93 (0.82-1.06) .28
Medicaid 1.13 (1.08-1.19) �.001 0.92 (0.80-1.05) .19
Medicare 2.09 (2.03-2.16) �.001 1.56 (1.42-1.70) �.001
Uninsured 1.78 (1.73-1.84) �.001 1.80 (1.61-2.02) �.001

ISS
0-8 1 [Reference] 1 [Reference]
9-15 2.39 (2.27-2.51) �.001 2.47 (2.12-2.88) �.001
�15 24.18 (23.19-25.21) �.001 15.40 (12.46-19.04) �.001

Injury mechanism
Blunt 1 [Reference] 1 [Reference]
Penetrating 1.53 (1.51-1.55) �.001 1.69 (1.61-1.77) �.001

RTS
Continuous 0.54 (0.53-0.54) �.001 0.55 (0.53-0.57) �.001

Abbreviations: CI, confidence interval; ISS, Injury Severity Score; MCO, managed care organization; OR, odds ratio; Q, quartile; RTS, Revised Trauma Score.
aThe dependent variable was death.
bAdjusted for all covariates in the table and for clustering on hospital.

(REPRINTED) ARCH SURG/ VOL 144 (NO. 11), NOV 2009 WWW.ARCHSURG.COM
1008

©2009 American Medical Association. All rights reserved.



Confidential. Do not distribute. Pre-embargo material.

nism (penetrating compared with blunt). Two variables
on trauma center level comparing levels III and IV with
levels I and II and comparing level I with levels II, III,
and IV were separately added to the multivariate model
but did not change any results and were not significant.
They were not included in the final analysis.

In the final model, uninsured patients had the high-
est odds of death (OR, 1.80; 95% CI, 1.61-2.02; P� .001).
Black patients had higher odds of death compared with
white patients (OR,1.18; 95% CI, 1.07-1.29; P=.001).
Older patients had higher odds of mortality compared
with younger patients. Patients with a higher ISS had
higher odds of mortality compared with patients in the
lowest ISS group. Penetrating injury resulted in an in-
creased odds of mortality compared with blunt injury.
As the RTS increased, the odds of death decreased.

Results of subgroup analyses on the cohort of pa-
tients aged 18 to 30 years (n=209 702) are shown in
Table 3. This group was chosen because of the likeli-
hood of fewer (or no) comorbidities in younger pa-
tients. Uninsured patients in this group still had the high-
est odds of death (OR, 1.89; 95% CI, 1.66-2.15; P� .001).
Subgroup analysis of head-injured patients (n=134 483)

also revealed higher mortality for the uninsured (OR, 1.65;
95% CI, 1.42-1.90; P� .001) (Table 3), as did subgroup
analysis of patients with information in the NTDB on 1
or more comorbidities (OR, 1.52; 95% CI, 1.30-1.78;
P� .001) (Table 3). The Figure displays a comparison
of the adjusted odds of death by payer status for each
analysis.

COMMENT

Uninsured trauma patients in the NTDB had a statisti-
cally significant higher adjusted odds of mortality com-
pared with insured trauma patients. Our subgroup analy-
ses strongly corroborated these findings. In younger
patients (aged 18-30 years), the adjusted odds of mor-
tality after trauma remained higher for uninsured pa-
tients compared with insured patients, indicating that the
differences persist in a relatively healthy cohort. In the
subgroup analyses of head-injured patients and those with
1 or more comorbidities in the NTDB, the adjusted odds
of mortality in the uninsured population remained sig-
nificantly high.

Table 3. Multiple Logistic Regression Results by Subgroupa

Independent Variable Subcategory

Patients Aged 18-30 y Head-Injured Patients Patients With Comorbidities

Adjustedb OR
(95% CI) P Value

Adjustedb OR
(95% CI) P Value

Adjustedb OR
(95% CI) P Value

Sex
Female 1 [Reference] 1 [Reference] 1 [Reference]
Male 1.02 (0.92-1.13) .76 1.01 (0.95-1.08) .70 1.22 (1.13-1.32) �.001

Race
White 1 [Reference] 1 [Reference] 1 [Reference]
Black 1.44 (1.26-1.66) �.001 1.15 (1.01-1.31) .04 0.99 (0.90-1.09) .87
Hispanic 1.06 (0.85-1.34) .59 1.09 (0.94-1.26) .24 1.18 (0.92-1.51) .20
Other 1.24 (1.03-1.48) .02 1.20 (0.99-1.45) .06 0.89 (0.70-1.12) .32

Age, y
Continuous 0.99 (0.99-1.01) .83 . . . . . . . . . . . .
Q1 (18-28) . . . . . . 1 [Reference] 1 [Reference]
Q2 (29-42) . . . . . . 1.12 (1.03-1.21) .007 1.19 (1.02-1.39) .03
Q3 (43-60) . . . . . . 1.89 (1.71-2.07) �.001 2.10 (1.80-2.45) �.001
Q4 (�60) . . . . . . 5.71 (5.00-6.52) �.001 5.87 (4.78-7.21) �.001

Insurance type
Commercial 1 [Reference] 1 [Reference] 1 [Reference]
MCO 0.89 (0.71-1.12) .32 0.93 (0.80-1.09) .38 0.92 (0.80-1.05) .22
Medicaid 0.72 (0.60-0.87) .001 0.84 (0.70-1.01) .07 0.99 (0.84-1.15) .86
Medicare 1.09 (0.78-1.52) .62 1.57 (1.37-1.81) �.001 1.33 (1.21-1.46) �.001
Uninsured 1.89 (1.66-2.15) �.001 1.65 (1.42-1.90) �.001 1.52 (1.30-1.78) �.001

ISS
0-8 1 [Reference] 1 [Reference] 1 [Reference]
9-15 2.03 (1.58-2.60) �.001 2.59 (2.20-3.05) �.001 2.45 (2.10-2.85) �.001
�15 19.42 (14.26-26.46) �.001 15.53 (13.03-18.50) �.001 12.61 (10.44-15.22) �.001

Injury mechanism
Blunt 1 [Reference] 1 [Reference] 1 [Reference]
Penetrating 1.99 (1.89-2.10) �.001 2.18 (2.02-2.36) �.001 1.45 (1.32-1.60) �.001

RTS
Continuous 0.50 (0.48-0.52) �.001 0.56 (0.54-0.58) �.001 0.61 (0.58-0.65) �.001

No. of comorbidities
Continuous . . . . . . . . . . . . 1.17 (1.15-1.20) �.001

Abbreviations: CI, confidence interval; ellipses, not applicable; ISS, Injury Severity Score; MCO, managed care organization; OR, odds ratio; Q, quartile;
RTS, Revised Trauma Score.

aThe dependent variable was death.
bAdjusted for all covariates in the table and for clustering on hospital.
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Lack of insurance may affect mortality by several
mechanisms because payer status can affect many pro-
cesses of care. First, uninsured patients may experience
treatment delay, thus contributing to the observed in-
creased odds of mortality due to trauma. The purpose of
the Emergency Medical Treatment and Active Labor Act
(passed in 1986) is to ensure that payer status would not
sway a hospital’s decision to provide emergent care; it
states that a patient may not be transferred from one hos-
pital to another or refused necessary treatment when medi-
cally unstable.20 A study of pediatric orthopedic inju-
ries21 found that children insured by Medicaid, those
receiving charity care, and those who were uninsured ex-
perienced a delay in care for injuries when compared with
privately insured children. In addition, a higher percent-
age of publicly insured and uninsured children had vis-
ited multiple emergency departments and hospitals be-
fore being treated definitively. A 2006 study of the NTDB22

revealed that minorly injured (ISS, 0-3) uninsured pa-
tients and those insured by Medicaid (compared with
commercially insured patients) were more likely to be
transferred to a level I trauma center after controlling for
confounders such as comorbidities, age, sex, and oth-
ers. The same finding was also elucidated in another study
of patients who had sustained femur fractures.23 A sig-
nificant delay in definitive care of transferred patients
could increase the number of missed injuries or compli-
cations and prolong the hospital stay.

Second, uninsured patients may receive different care
than insured patients. Despite the Emergency Medical
Treatment and Active Labor Act, hospitalized trauma pa-
tients were found to have differences in care based on
payer (insurance) status; uninsured trauma patients were
less likely to be admitted to the hospital and received fewer
services during their admission compared with insured
trauma patients.11 A study24 of 16 562 emergency depart-
ment visits (in patients with similar ISS) at a single ter-
tiary care teaching hospital showed that, although un-
insured and insured patients were treated similarly in
terms of the number of laboratory tests ordered, whether
they received consultations, and the length of stay in the
emergency department, uninsured patients received sig-
nificantly fewer radiographic studies and were less likely
to be admitted compared with insured patients with simi-
lar diagnoses.

Physicians may not be cognizant that they are pro-
viding different care to the uninsured. Different care
may be due in part to geographic sorting of patients
more than practice differences within institutions.
Furthermore, institutions providing treatment to a
higher proportion of uninsured patients may simply
have fewer resources for care. Another recent study25

found that, after adjusting for comorbidities, age,
injury severity, physiology, and ethnicity, uninsured
trauma patients were less likely to be transferred to a
rehabilitation facility, thus indicating that uninsured
patients are also receiving different aftercare than their
insured counterparts.

Third, uninsured patients may possess a lower rate of
health literacy and may have less aptitude in communi-
cation with physicians and other treating team mem-
bers.26,27 As a result, clinical outcomes may suffer. Patients
with a higher rate of health literacy may communicate
symptoms better, have readier family involvement in care,
and have more dialogues with their health care provid-
ers, which may assist with improving quality of care. Com-
munication failures have been shown to adversely affect
patient safety.28

The NTDB has limitations. According to its docu-
mentation,

It includes a disproportionate number of larger hospitals with
younger and more severely injured patients. The data may not
be representative of all trauma hospitals in the nation and thus
do not allow statistically valid inferences about national in-
jury incidence and prevalence.14

Likewise, the proportion of insured and uninsured pa-
tients in the database may not be representative of the
United States today.

The data within the NTDB were incomplete in terms of
comorbidity reporting; therefore, we were unable to take
this into account in our main analysis. Although some data
existed on patients with 1 or more comorbidities, no data
existed on patients with no comorbidities. As a result, it
was unclear whether missing comorbidity status was equiva-
lent to no comorbidities or to truly missing comorbidities.
It is conceivable that uninsured patients may have a higher
prevalence of untreated preexisting illnesses such as dia-
betes mellitus or hypertension. This likelihood could con-
tribute to mortality and unmeasured confounding. Our sub-
group analysis of patients aged 18 to 30 years addressed
this point because younger persons tend to have fewer (or
no) comorbidities, and we found that the odds of mortal-
ity were still highest in the subset of uninsured patients in
the fully adjusted model. Our subgroup analysis of pa-
tients with information on comorbidities in the NTDB also
corroborated and confirmed the finding of higher ad-
justed mortality in uninsured patients.

Most recent research has concentrated on decreased
(or lack of) access to care as a result of being uninsured.
However, we found that, even after admission to a hos-
pital, trauma patients can have worse outcomes based on
insurance status. This concerning finding warrants more
rigorous investigation to determine why such variation
in mortality would exist in a system where equivalent care
is not only expected but mandated by law. In addition,
treatment often is initiated before payer status is recog-
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nized; thus, this provokes the question of whether dif-
ferences exist in processes of care during the hospital stay.
We can only speculate as to the mechanism of the dis-
parities we have exposed; the true causes are still un-
clear. Although the lack of insurance may not be the only
explanation for the disparity in trauma mortality, the ac-
cidental costs of being uninsured in the United States to-
day may be too high to continue to overlook.
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INVITED CRITIQUE

Trauma of the Uninsured

T his article is especially relevant given the prior-
ity assigned to health care reform by the cur-
rent administration. Clearly, one of the more sig-

nificant problems in our current health care system is that
of the uninsured and their relative lack of access to care.

However, one might assume that lack of access would
be less of a problem with emergency and trauma care, since
all patients entering an emergency department or a trauma
center are guaranteed to receive care regardless of their abil-
ity to pay. It is the providers, hospitals and physicians, who
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assume the major financial risk for these uninsured pa-
tients. Our emergency departments and trauma centers are
the safety net for many communities.

It is therefore disturbing to see from this study that,
even with guaranteed access, the uninsured have a higher
adjusted mortality rate after trauma. Several mecha-
nisms are postulated: treatment delay, different care (re-
ceipt of fewer diagnostic tests), and decreased health lit-
eracy. The authors have acknowledged the limitations of
data derived from the NTDB, but their conclusions should
be taken seriously.

Elimination of this disparity in mortality rates should
be fundamental to any health care reform policy and cer-
tainly the goal of any trauma center or system. ACS
Trauma Center Verification site visit teams should be

aware of, and look for, this potential disparity in quality
of care. Inclusive trauma systems in the United States
are designed to ensure that all trauma patients have
expeditious transfer to the level of care commensurate
with their injuries regardless of insurance status. Such
systems should also guarantee the same level and qual-
ity of care to all patients
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