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Abstract
Objective—We sought to examine trends in the race-specific incidence of acute respiratory
failure in the United States.

Design—Retrospective cohort study.

Setting—We used the National Hospital Discharge Survey (NHDS) database (1992-2007), an
annual survey of approximately 500 hospitals weighted to provide national hospitalization
estimates.

Patients—All incident cases of noncardiogenic acute respiratory failure hospitalized in the
United States.

Interventions—None

Measurements and Main Results—We identified noncardiogenic acute respiratory failure by
the presence of ICD–9 codes for respiratory failure or pulmonary edema (518.4, 518.5, 518.81,
518.82) and mechanical ventilation (96.7x), excluding congestive heart failure. Incidence rates
were calculated using yearly census estimates standardized to the age and sex distribution of the
2000 census population. Annual cases of noncardiogenic acute respiratory failure increased from
86,755 in 1992 to 323,474 in 2007. Noncardiogenic acute respiratory failure among black
Americans increased from 56.4 (95% CI 39.7 – 73.1) to 143.8 (95% CI 123.8 – 163.8) cases per
100,000 in 1992 and 2007, respectively. Among white Americans, the incidence of
noncardiogenic acute respiratory failure increased from 31.2 (95% CI 26.2-36.5) to 94.0 (95% CI
86.7 – 101.2) cases per 100,000 in 1992 and 2007, respectively. The average annual incidence of
noncardiogenic acute respiratory failure over the entire study period was 95.1 (95% CI 93.9 –
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96.4) cases per 100,000 for black Americans compared to 66.5 (95% CI 65.8 – 67.2) cases per
100,000 for white Americans (rate ratio = 1.43, 95% CI 1.42-1.44). Overall in–hospital mortality
was greater for other-race Americans, but only among patients with ≥ 2 organ failures (57% [95%
CI 56-59%] for other-race, 51% [95% CI, 50-52%] for white, 50% [95% CI, 49-51%] for black).

Conclusions—The incidence of noncardiogenic acute respiratory failure in the United States
increased between 1992 and 2007. Black and other-race Americans are at greater risk of
developing noncardiogenic acute respiratory failure compared to white Americans.

Keywords
Respiratory failure; health status disparities; epidemiology; National Hospital Discharge Survey;
international classification of diseases; acute lung injury

Introduction
The literature documenting racial and ethnic disparities in health and healthcare is extensive.
(1) Recently, there has been an increasing recognition of racial and ethnic differences in the
incidence and outcomes of critical illnesses(2-4). Although the incidence of sepsis among
black patients is greater than white patients(3), the influence of race on the incidence of
acute respiratory failure has not been well investigated(5). One population-based
epidemiologic study found that black men had the highest annual age-adjusted mortality rate
from acute respiratory distress syndrome (ARDS), the most severe form acute respiratory
failure, compared with other racial/ethnic and gender subgroups (12.8 per 100,000 compared
to 9.1 per 100,000 for white men)(6); however, several other reports in have found no
association between race and acute lung injury (ALI)(7, 8). Whether this higher number of
deaths reflects a higher incidence of acute respiratory failure among black patients, a higher
case-fatality from acute respiratory failure, or both, remains unknown.

Obtaining prospective national epidemiologic estimates of acute respiratory failure among
racial and ethnic minorities would be difficult and impractical, and data from a limited
population or a short time period may be inaccurate. Prior population-based studies of
patients with acute respiratory failure were conducted in regions of the country with racial
distributions that are significantly different than the US population as a whole and did not
discuss the contribution of race. Specifically, these studies derived from regions of the US
with small proportions of black Americans(9, 10), or were conducted in Europe(11). Using a
data set that can provide national estimates is therefore necessary for better estimation of the
incidence of acute respiratory failure among non-white Americans.

We sought to determine the incidence of acute respiratory failure among Americans
stratified by race using nationally collected data from 1992 through 2007. Specifically, we
wanted to evaluate whether there were racial differences in the incidence and outcomes of
acute respiratory failure over time.

Materials and Methods
Data source

The National Center for Health Statistics has conducted the National Hospital Discharge
Survey (NHDS) continuously since 1965. The NHDS is composed of a sample of all
nonfederal acute care hospitals in the United States, including approximately 500 hospitals,
with equal representation of all geographic regions(12). The database is constructed through
the surveying of discharge records for inpatients from each participating hospital,
representing approximately 1 percent of all hospitalizations, or 350,000 discharges annually
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in the United States. Discharge records are abstracted for demographic information (age,
sex, race, ethnicity, geographic location, and marital status), seven diagnostic codes and four
procedural codes from the International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM), dates of hospital admission and discharge, sources of payment,
and disposition at discharge.

Definitions
Cases were identified from discharge records in the NHDS from 1992-2007. We defined
noncardiogenic acute respiratory failure as the presence the following codes among any of
the seven collected ICD-9-CM diagnosis fields: 518.4 (acute edema of lung), 518.5
(pulmonary insufficiency following trauma and surgery), 518.81 (acute respiratory failure),
and 518.82 (other pulmonary insufficiency, not elsewhere classified). We excluded patients
with a cardiogenic cause (428.0-428.9) as these patients have a distinct pathophysiology of
respiratory failure that differs from other causes. Patients needed to be mechanically
ventilated as indicated by the procedural codes 96.7x (mechanical ventilation) to further
increase the specificity for acuity of the respiratory failure(13). The procedural code for
mechanical ventilation was introduced in the fourth quarter of 1991, thus we chose 1992, the
first complete calendar year in which this code was used, as the start date for our study. To
identify the underlying risk for acute respiratory failure in each patient we identified severe
sepsis(14) (Box E1, Supplementary Digital Content), pneumonia (480-487), aspiration
(507.0), acute pancreatitis (577.0) or trauma (E800-929). We identified organ failures using
a previously defined combination of ICD-9 diagnosis and procedure codes as presented in
Table E1 (Supplemental Digital Content)(14). With the exception of hypertension (ICD-9
401-405.9, 437.2), all chronic co-morbid medical conditions were identified from ICD-9
codes using an established co-morbidity index (Charlson-Deyo score)(15, 16). We defined
case-fatality as the proportion of patients with acute respiratory failure who were dead at
hospital discharge.

Race definitions and missing data
The NHDS race designation is limited to the mutually exclusive groups of white, black,
Asian/Pacific Islander, American Indian/Alaskan Native, or other based upon administrative
claims. Hispanic ethnicity is not collected in the database. However, NHDS only provides
relative standard errors for three race groups: white, black, and other as these three groups
are the most reliably coded(17). As such, we collapsed patients with Asian/Pacific Islander
and American Indian/Alaskan Native into other race. Approximately 20% of discharges in
the sample of the NHDS did not have race collected(18). This is largely because many
hospitals in the NHDS report race for less than 3% of discharges. The hospitals that under
report data on race tend to have a higher proportion of white discharges than hospitals that
report race(18). Thus, excluding patients with missing race data may under estimate
incidence rates for all race groups and bias comparisons between racial groups.

To overcome this potential for bias, we performed multiple imputation to determine the race
for the 20% of discharges for whom race was not collected thereby including all observed
cases of acute respiratory failure(19, 20). This technique involves an iterative process of
multiple regression switching (multiple imputation by chained equations) to estimate the
race for those in whom race is not collected, conditional on the observed data for patients
with and without race(21, 22). We generated 40 imputed datasets and combined them using
traditional methods(20, 23, 24). Additional details of the imputation procedure are presented
in the online methods (Supplemental Digital Content, Methods).
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Statistical analysis
Incidence rates were calculated using the population age, racial, and gender distribution for
each year provided by the US Census, and were standardized to the 2000 US census
distribution using direct standardization(25). All estimates are presented according to
accepted guidelines for the accuracy of NHDS data. Specifically, only absolute, unweighted
samples of more than 60 patients with relative standard error (RSE) measures of less than 30
percent were included in data analyses. The RSE was calculated as a first-order Taylor-
series approximation as outlined in the RSE tables of the NHDS documentation(26). The
standard error for each estimate was calculated by first multiplying the RSE by the estimated
incidence or proportion within each imputation, and then combining standard errors for each
imputation using Rubin’s rules to get a single estimate of each standard error(24). Then, 95
percent confidence intervals were calculated from these standard errors. We plotted
incidence rates over time and examined the proportion of patients with ≥ 2 organ failures
over time to characterize severity of illness. Data for continuous variables were compared
with t-tests and data for categorical variables were compared with the chi-square test, as
appropriate for the variable. Analyses were performed with SAS version 9.2 (SAS Institute,
Cary, NC) and Stata 11 (Statacorp, College Station, TX). The study was exempt from IRB
review because the data was previously collected, deidentified, and publicly available.

Sensitivity analysis
We performed several sensitivity analyses to assess the impact of our methods and the
underlying patient diagnoses on our results. Although multiple imputation should produce a
less biased estimate of acute respiratory failure incidence than complete case analysis(19),
there is a possibility that any difference in the disease incidence across race groups may be
attributable to the misclassification of race among patients with missing data during the
imputation process. While our calculated standard errors account for uncertainty in the
imputed race estimate, we further assessed the robustness of our results to how patients with
missing race were handled by performing an additional “worst case” analysis. In this
analysis we assigned all patients who were missing race to the white race group. We then
repeated our incidence calculations for black and “white” (white + missing race) patients.
This analysis is “worst case” because provides the most conservative estimate of the effect
the missing data had on black vs. white differences in acute respiratory failure incidence and
case-fatality.

We also calculated the incidence rate ratio between black and white patients for each year
for complete cases and compared it to that generated from the multiple imputation analysis.
Finally, in two separate analyses, we calculated the yearly incidence rate ratios between
black and white patients after excluding patients with the ICD-9 code 518.4 – acute edema
of the lung and patients with a history of chronic renal disease (using Charlson-Deyo) or
hypertension. By excluding these patients we reduce the likelihood that any observed
differences in acute respiratory failure across race is attributed to differing distributions of
volume associated pulmonary edema or risk factors for volume associated pulmonary
edema.

Results
From 1992 through 2007, there were approximately 3.2 million discharges with
noncardiogenic acute respiratory failure in the US Of these patients, 652,452 (20.0%) were
missing data for race. The demographic and clinical characteristics for patients in the cohort
are summarized in Table 1. White patients were older on average and more likely to be
female compared with non-white patients. Black patients had greater organ failures than
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white patients, more comorbid conditions than other race groups and were more likely to
have hypertension, diabetes, end stage renal disease, and HIV/AIDS.

Incidence
During the 16-year study period, the number of patients meeting our definition of
noncardiogenic acute respiratory failure increased from 86,755 in 1992 to 323,474 in 2007.
The overall age, sex, and race-adjusted mean annual incidence after imputation was 74.1
(95% CI 73.2 – 74.9) cases per 100,000 population, increasing from 36.1 (95% CI 30.8 –
41.4) per 100,000 population in 1992 to 106.1 (95% CI 99.3 – 112.9) per 100,000
population in 2007. The incidence of acute respiratory failure among black Americans was
greater in each year over the study period, compared to white Americans (Figure 1). Acute
respiratory failure among black Americans increased from 56.4 (95% CI 39.7 – 73.1) to
143.8 (95% CI 123.8 – 163.8) cases per 100,000 in 1992 and 2007, respectively. Among
white Americans, the incidence of acute respiratory failure increased from 31.2 (95% CI
26.2-36.5) to 94.0 (95% CI 86.7 – 101.2) cases per 100,000 over the same time period.
Incidence rates for other-race increased from 70.2 (95% CI 43.5 - 97.8) to 106.5 (95% CI
80.3-132.8) cases per 100,000 in 1992 and 2007, respectively. However, incidence rates for
other-race Americans were highly unstable, showing a large drop from 159 to 97 cases per
100,000 persons between 1999 and 2000. This was attributable to a 31% increase in the
population (denominator) of other-race Americans measured by the 2000 census
(17,684,298) compared to that estimated for 1999 by the US census (13,450,403). Between
2000 and 2007, incidence rates for other-race Americans were relatively flat.

The mean annual incidence of noncardiogenic acute respiratory failure (cases per 100,000
population ) over the entire study period was 65.0 (95% CI 64.3 – 65.6) for white
Americans, 123.6 (95% CI 122.0 –125.3) for black Americans, and 108.8 (95% CI 106.2 –
111.3) for other Americans (rate ratio for black = 1.90, 95% CI 1.88 -1.92, other = 1.63,
95% CI 1.60-1.67, vs, white). Age and race-adjusted incidence rates for acute respiratory
failure among men were consistently greater than women over the entire study period
(Figure 2).

Outcomes
Although incidence was greatest for black Americans, severity of illness and hospital
mortality were similar across race groups. The proportion of patients with two or more organ
failures increased over time from 23% (95% CI 17-29%) in 1992 to 44% (95% CI 41-47%)
in 2007 as shown in Figure E1 (Supplemental Digital Content). There was a steady decline
in case-fatality for all Americans between 1992 and 2007 (Figure 3). Case-fatality was
greater among patients with two or more organ failures (n=953,188) and fluctuated widely
over time for this smaller group, but declined between 1992 and 2007 for all race groups
regardless of the number of organ failures. Aggregate case fatality [95% CI] over the 16
year period did not vary appreciably by race in patients with < 2 organ failures (25%
[24.7-25.3], 23% [22.8-23.4%], 25% [24.2-25.5%] for white, black, other race, respectively;
p=0.07), but among patients with ≥ 2 organ failures mortality was greatest among the other-
race group (51% [50-52%], 50% [49-51%] and 57% [56-59%] for white, black, other-race,
respectively; p<0.001). Although statistically significant, case-fatality for the entire study
period among patients with acute respiratory failure did not vary meaningfully by sex
(32.0% [31.9-32.1%] for men vs. 32.9% [32.8-33.0%] for women).

Among patients with observed race, black patients had minimally greater differences in the
rate of severe sepsis compared to white patients (Table 2). This relationship persisted after
multiple imputation of race. For example, the age and gender adjusted rate (95% CI) of
sepsis among white, black, and other-race patients with acute respiratory failure was 41.7 %
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(41.3-42.2), 42.5% (41.8-43.0%), and 42.5 (41.5-43.6), respectively. The rate of severe
sepsis among patients with acute respiratory failure increased over the study period for all
race groups while rates of pneumonia remained relatively constant. (Figure E2,
Supplemental Digital Content). White patients were the least likely to be discharged home
and more likely to be transferred to a long-term or short-term care facility compared to all
other race groups (Table 3).

Sensitivity analysis
On the “worst-case” analysis, when all patients with missing race data were assumed to be
white, the incidence of acute respiratory failure across the 16 year study period was still
significantly greater among black (100.1 [95% CI 98.8 – 101.5] cases / 100,000 population)
compared to white Americans (69.0 [95% CI 68.3-69.7] cases / 100,000 population). These
rates resulted in an incidence rate ratio of respiratory failure (95% CI) for black Americans
of 1.45 (1.42-1.47). Complete case analysis yielded black versus white incidence rate ratios
that were almost identical to the multiple imputation analysis (Table E2, Supplemental
Digital Content). Yearly age and gender-adjusted incidence estimates by race for this
sensitivity analysis are presented in Figure E3 (Supplemental Digital Content). Excluding
patients with ICD-9 code of 518.4 and those with chronic renal failures or hypertension
resulted in no to minimal changes in the incidence rate ratios for black versus white patients
(Table E2, Supplemental Digital Content).

Discussion
Using a nationally representative sample of hospital discharges in the United State, we
determined that there were significant racial differences in the incidence of noncardiogenic
acute respiratory failure from 1992-2007. Black Americans had approximately 1.9 times the
incidence and other-race patients had 1.6 times the incidence of acute respiratory failure of
white Americans. There was no clinically important difference in case-fatality between
black and white patients with acute respiratory failure, but other-race patients with ≥ 2 organ
failures experienced greater case-fatality than white patients. Men had a higher annual
incidence of acute respiratory failure compared to women. Overall, there was a substantial
increase in the incidence of acute respiratory failure between 1992 and 2007 with an
increasing number of total deaths despite a decline in overall case-fatality.

Our data estimate the incidence of acute respiratory failure in the US at 74.1 cases per
100,000 person-years. Although our estimate is somewhat lower than those previously
published, by excluding patients with a cardiogenic cause for respiratory failure we reduced
incidence estimates relative to these publications (5, 11, 27-29). For example, several
investigators estimated the incidence of acute respiratory failure in a single state or the US
as a whole to be between 137 to 270 per 100,000(5, 27, 29). Outside of the US, estimates of
acute respiratory failure range from to 78 per 100,000 in Sweden, Denmark and Iceland to
217 per 100,000 in Ontario, Canada(11, 28). These prior studies examined all patients
receiving mechanical ventilation, regardless indication, or examined mechanically ventilated
patients with an acute respiratory failure diagnosis code. All included patients with
congestive heart failure. Our results are therefore consistent with prior estimates of the
incidence of respiratory failure.

Although the causes for respiratory failure among our cohort are heterogeneous, acute lung
injury is likely a major contributor. This is supported by evidence suggesting that our
definition includes many patients with ALI. No study has rigorously validated the use of
ICD-9 coding for the diagnosis of ALI, though several studies that examined various
administrative definitions of ALI exist(9, 13, 30, 31). Using ICD-9 codes similar to those
employed in our analysis, these studies suggest that the specificity of ICD-9 codes for ALI
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or ARDS is excellent (>90%) while the sensitivity is low (48-88%). Notably, the addition of
mechanical ventilation codes and the exclusion of heart failure codes, the approach
employed in our analysis, increases the specificity of the codes for ALI(31). In addition,
more than 60% of patients in our analysis have risk factors consistent with traditional risk
factors for acute lung injury. Nevertheless, because we were unable to determine if patients
met the American European Consensus Conference definition for ALI, we recognize that a
sizeable proportion of cases in our analysis represent patients with other causes of
respiratory failure. These include diagnoses such as unilateral pneumonia, COPD or asthma,
or pulmonary edema secondary to non-cardiac volume overload, such as that which may
occur in the setting of renal failure,

Our data also indicate that black Americans have a greater incidence of acute respiratory
failure compared to white patients, but a similar case-fatality. Our results suggest that the
greater population-based rates of death for black patients with acute respiratory failure
secondary to ALI described by Moss and colleagues(6) may result from differences in ALI
incidence rather than in ALI case fatality. There are several possible explanations for this
finding. First, black Americans are at higher risk for developing at-risk conditions for acute
respiratory failure such as sepsis and potentially other conditions that increase the risk of
pulmonary edema such as acute renal disease(2, 3). The underlying mechanism behind racial
differences in sepsis and other predisposing conditions for acute respiratory failure among
black Americans are multifactorial, but likely include a combination of differences in
chronic disease burden, social and environmental differences, or potentially genetic
susceptibility to infection. Second, black Americans also have greater severity of illness at
the time of ICU admission which may reflect a greater delay in presentation or perhaps a
delay in diagnosis of an at risk condition(32). The greater organ dysfunction seen among
black patients in our cohort supports this prior work. Third, care delivered to critically ill
black patients may be different than care delivered to white patients(32) which may result
from black patients receiving care in lower quality hospitals(3, 33-35). These are just several
of the potential mechanisms underlying the greater rates of acute respiratory failure among
black Americans that warrant further study.

We found no clinically significant difference in case-fatality between black and white
patients, while other-race patients were at greater risk of death. We caution over
interpretation of this result as prior work suggests that black patients are at greater risk of
death once acquiring acute respiratory failure and our study was not powered to detect
equivalence in case-fatality across race groups(4, 36). Although nationally representative,
estimates for case-fatality for black and other-race patients were based upon relatively small
numbers and, when combined with the variability that results from the NHDS sampling
design, were quite unstable. Nevertheless, further examination of differences in case-fatality
across race groups is warranted.

Beyond racial differences, our data corroborate several, but not all, studies suggesting that
the incidence of acute respiratory failure among all races is increasing(29, 36, 37). There are
several possible explanations for this trend. First, as discussed above, rates of conditions that
predispose patients to respiratory failure, such as sepsis or acute renal failure, are increasing
over time(2, 38, 39). Second, since the publication of the landmark low tidal volume study
by the ARDSnet in 2000(40), there has been much greater focus on identification and
appropriately treating patients with ALI(4, 41-44), and in identifying those patients at risk
for ALI(45). The greater incidence we observed may partially reflect better documentation
of a patient’s risk for ALI or better documentation of ALI itself in the medical and
administrative record. Providers may also be more likely to identify ALI among black
patients given the expansion in the literature identifying worse outcomes among this
group(3, 4, 35). However, we observed no change in the rate of increase in acute respiratory
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failure over the study period making this explanation less likely. Third, changes to
reimbursement practice may have led to greater incentives to use the codes for respiratory
failure. This possibility is also less likely given the rising severity of illness for our cohort
over time. Even if coding for borderline patients has increased this more likely reflects
appropriate coding among previously unidentified patients rather than fraudulent coding
among those without disease.

There are several limitations that should be considered when interpreting our study results.
First, we used ICD-9 codes to identify acute respiratory failure and its underlying causes. As
a result, the large increase in the incidence of acute respiratory failure from 1992-2007 while
consistent with other national trends in mechanical ventilation and sepsis(2, 28, 29, 39), may
be a result of change in procedural or diagnostic coding. For example, the procedural code
for mechanical ventilation was required for our definition of respiratory failure, and because
this code was introduced in 1991, it may not have been readily coded into medical records in
the early years of the study. This limitation, while potentially artificially lowering incidence
rates during the early years of our study, should in no way differentially impact different
race groups. Second, The ICD-9 codes that we used to identify respiratory failure also
identify a heterogeneous group of illnesses that may include non-cardiogenic causes of
pulmonary edema such as ALI, but also respiratory failure from volume overload states such
as chronic renal failure. When excluding such patients from our analyses, black patients
remained at greater risk of respiratory failure, but the relationship was slightly attenuated.
Subsequent research should formally test the validity of each administrative definition of
respiratory failure. Third, race categorization was based upon race as assigned in the medical
record rather than the more preferred self-reported race(46). Moreover, race was missing in
20% of patients. Although we used multiple imputation and a “worse case” sensitivity
analysis to overcome this limitation, incidence rates incorporating missing data are
suboptimal. We were also unable to characterize the contribution of ethnicity to the
incidence and outcomes of respiratory failure.

Conclusion
We determined that the incidence of noncardiogenic acute respiratory failure in the United
States is increasing at the same time that it’s associated case-fatality is declining. Black and
other-race Americans are at significantly greater risk of developing acute respiratory failure
than white Americans, but only other-race Americans are at greater risk of death. Although
race-based differences in acute respiratory failure incidence may in part be driven by greater
incidence of at risk conditions such as sepsis among black Americans, sepsis is not solely
responsible. Further research should validate administrative definitions of non-cardiogenic
respiratory failure and focus on the mechanisms underlying race-based differences in
respiratory failure incidence.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Incidence of noncardiogenic acute respiratory failure in the United States by race
(1992-2007). Incidence rates are calculated using the age and sex distribution for each year
as estimated by the US Census and standardized to the age and sex distribution of the 2000
US Census. Error bars represent 95% confidence intervals incorporating uncertainty of the
multiple imputation process and the complex survey design of the National Hospital
Discharge Survey.
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Figure 2.
Incidence of noncardiogenic acute respiratory failure in the United States by sex
(1992-2007). Incidence rates are calculated using the age and race distribution for each year
as estimated by the US Census and standardized to the age and sex distribution of the 2000
US Census. Error bars represent 95% confidence intervals incorporating uncertainty of the
multiple imputation process and the complex survey design of the National Hospital
Discharge Survey.
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Figure 3.
Percent of noncardiogenic acute respiratory failure patients who died during their hospital
stay in the United States by race (1992-2007), by the number of organ failures. Estimates are
based upon the mean of the multiply imputed data and the complex survey design of the
National Hospital Discharge Survey. Organ failures calculated using standard definitions.
(14) Error bars have been removed to improve clarity of interpretation.
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Table 1

Characteristics of patients with noncardiogenic acute respiratory failure, 1992-2007, by race

Characteristic*
White

(N=1,987,431)
Black

(N=458,624)
Other

(N=160,499)
Missing

(N=652,452)

Age, years 59 (23) 52 (23) 53(26) 57 (23)

Male (%) 52 55 54 55

Primary expected
source of payment (%)

 Medicare 51 40 37 46

 Private 27 21 21 26

 Medicaid 12 26 26 17

 Self-pay / none 5 7 9 7

 Other 5 6 7 4

Number of
comorbidities (%)

    0 36 33 38 38

    1 35 37 38 36

    2 21 22 19 19

    ≥3 7 8 5 7

Comorbid conditions
(%)

   COPD 31 24 22 29

  Hypertension 17 25 15 16

   Diabetes 9 11 10 8

   Cancer 8 7 8 6

   Cirrhosis 1.4 1 4 2

  End stage renal
   disease 3 5 3 3

   HIV/AIDS 0.8 5 4 1

Number of organ
failures (%)

    1 71 69 70 71

    2 23 25 24 23

    3+ 5 6 6 7

Length of hospital stay,
days, median (IQR) 9 (4-16) 9 (4-18) 10 (4-17) 8 (3-16)

*
Data presented as mean (SD) unless otherwise noted. Percentages may not add to 100 due to rounding.
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Table 2

At-risk conditions for patients with noncardiogenic acute respiratory failure, 1992-2007, by race

At-risk condition (%)*† White
(N=1,987,431)

Black
(N=458,624)

Other
(N=160,499)

Severe sepsis 42 43 43

Pneumonia 29 27 29

Aspiration 15 13 14

Trauma 7 5 10

Overdose/
poisoning

6 3 3

Pancreatitis 2 3 3

None / other 38 41 37

*
Includes only patients with recorded race. Numbers to not add to 100% because categories are not mutually exclusive

†
P<0.01 for all comparisons across race

Crit Care Med. Author manuscript; available in PMC 2013 May 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cooke et al. Page 17

Table 3

Discharge disposition of patients with ALI, 1992-2007, by race

Discharge Disposition (%)*†
White

(N=1,987,431)
Black

(N=458,624)
Other

(N=160,499)

Died 34 33 35

Home 34 39 39

Long-term care facility 14 12 12

Short-term care facility 9 7 7

Discharged against
medical advice 0.9 1.4 0.8

Unknown 8 7 6

*
Includes only patients with observed race. Percentages may not add to 100% due to rounding

†
P<0.01 for all comparisons across race
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