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Abstract

BACKGROUND/OBJECTIVES—The Emergency Department (ED) is an important venue for 

initial sepsis recognition and care. We sought to determine contemporary estimates of the 

epidemiology of United States (US) ED visits for sepsis.

DESIGN—Analysis of data from the National Hospital Ambulatory Medical Care Survey.

SETTING—US Emergency Departments visits, 2009–2011.

PARTICIPANTS—Adult (age≥18 years) ED sepsis patients. We defined serious infection as an 

ED diagnosis of a serious infection or a triage temperature >38 °C or <36 °C. We defined three ED 

sepsis classifications: 1) [Original ED Sepsis] serious infection + ED diagnosis of organ 

dysfunction, endotracheal intubation, or systolic blood pressure ≤90 mmHg, or explicit sepsis ED 

diagnoses; 2) [qSOFA ED Sepsis] serious infection + presence of ≥2 “quick” Sepsis-related Organ 

Failure Assessment (qSOFA) criteria (Glasgow Coma Scale ≤14, respiratory rate ≥22 breaths/min, 

or systolic blood pressure ≤100 mmHg); and 3) [Revised ED Sepsis] Original or qSOFA ED 

Sepsis.

INTERVENTIONS—None

MEASUREMENTS AND RESULTS—We used survey design and weighting variables to 

produce national estimates of annual adult ED visits using updated sepsis classifications. Over 

2009–2011, there were 103,257,516 annual adult ED visits. The estimated number of ED sepsis 

visits were: 1) Original ED Sepsis 665,319 (0.64%; 95% CI 0.57–0.73); 2) qSOFA ED Sepsis 

318,832 (0.31%; CI 0.26–0.37); and 3) Revised ED Sepsis 847,868 (0.82%; 95% CI 0.74–0.91).
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CONCLUSIONS—Sepsis continues to present a major burden to US Emergency Departments, 

affecting up to nearly 850,000 ED visits annually. Updated sepsis classifications may impact 

national estimates of ED sepsis epidemiology.
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INTRODUCTION

Sepsis, the syndrome of life-threatening organ dysfunction resulting from dysregulated host 

response to serious infection, is a major public health problem. International consensus 

recommendations highlight elements essential for optimizing sepsis outcomes, including 

prompt recognition and early aggressive intervention (1). The Emergency Department (ED) 

is often the initial setting for the treatment of acute care conditions such as acute myocardial 

infarction, stroke and major trauma. Likewise, the ED plays an extremely important role in 

the care of acute sepsis, providing the first opportunities in the hospital for early recognition 

and timely aggressive care (1–5).

In the effort to mitigate the societal burden of an acute illness such as sepsis, an important 

first step is to understand its epidemiology and presenting characteristics. While prior 

studies have described the characteristics of sepsis presenting to US EDs, several factors 

indicate the need for updated estimates (6). International sepsis care guidelines and new 

requirements from the Centers for Medicare and Medicaid Services have heightened ED 

clinician and institutional awareness of sepsis (1, 7). Medical record documentation and 

coding practices have similarly evolved, increasing the documentation and coding of sepsis 

(8–10). More recently, the European Society of Intensive Care Medicine and Society for 

Critical Care Medicine proposed the Third International Consensus Definitions for Sepsis 

and Septic Shock (Sepsis-3), providing new sepsis definitions that reduce emphasis on 

inflammation and increase emphasis on organ dysfunction (11–14). Furthermore, the total 

annual number of patients seeking ED care has escalated over the last 10 years, likely 

increasing the total number of ED sepsis cases (15).

In light of these many factors, the current national epidemiology of ED sepsis is unclear, and 

updated estimates are needed. In this study, we sought to determine the national 

characteristics of adult sepsis patients treated in US Emergency Departments.

METHODS

Study Design

We performed a cross-sectional analysis of data from the National Hospital Ambulatory 

Medical Care Survey (NHAMCS) (16). Because of the de-identified, publicly-available 

nature of the data set, this study was exempted from review requirements by the Institutional 

Review Board of the University of Alabama at Birmingham.
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Data Source

NHAMCS is a national probability sample of ED and outpatient visits at hospitals across the 

US (16). Operated by the National Center for Health Statistics, the goal of the NHAMCS 

ED survey is to describe ED visits nationally. The survey’s four-stage probability design 

samples geographically defined areas, hospitals within these areas, emergency service areas 

within the emergency departments of the hospitals, and patient visits to the emergency 

services areas. For selected facilities, the survey examines all ED visits for a defined four-

week period, identifying clinical data from all identified records. Collected clinical 

information varies by survey year but generally encompasses patient demographics, vital 

signs, ED tests and treatments, up to three ED diagnoses codified using the International 

Classification of Diseases Ninth Edition, and ED disposition and outcome. For this study, we 

used the 2009–2011 NHAMCS public-use data sets, encompassing a period with uniform 

reporting of systolic blood pressure, respiratory rate and Glasgow Coma Score needed for 

the planned analysis.

Study Population – Classifications of ED Sepsis

The Sepsis-3 criteria broadly defined sepsis as the combination of serious infection plus 

organ dysfunction. We modified the Sepsis-3 criteria to devise a novel “Revised ED Sepsis” 

classification system accommodating the data elements available in the NHAMCS data set. 

Our strategy drew upon the existing Angus, et al. severe sepsis criteria, our prior description 

of ED severe sepsis, as well as elements of the newer Sepsis-3 criteria (11, 12, 17). (Table 1) 

While Sepsis-3 eliminated the term “severe sepsis,” the guidelines retained the construct of 

[serious infection + organ dysfunction] as an indicator of sepsis (11, 12, 17). Therefore, we 

felt it was reasonable to apply the Angus, et al. criteria as a marker for sepsis in our Revised 

ED Sepsis system.

We first defined “Original ED Sepsis” using our previously reported methods (6). (Table 1) 

Following the Angus, et al. criteria, we defined a serious infection as the presence of an ED 

diagnosis for a serious infection (Supplementary Appendix 1) or an ED triage body 

temperature >38 °C or <36 °C (6, 18). We defined “Original ED Sepsis” as the presence of a 

serious infection plus a) ED organ dysfunction diagnosis (Supplementary Appendix 2), b) 

ED triage systolic blood pressure ≤90 mmHg, or c) the performance of ED endotracheal 

intubation. While the Sepsis-3 criteria use a Sequential Organ Failure Assessment (SOFA) 

score ≥2 as an indicator of organ dysfunction, NHAMCS did not have data to calculate 

SOFA scores (11). Furthermore, we included the presence of explicitly coded severe sepsis 

(995.92) or septic shock (785.52) diagnoses in the definition of Original ED Sepsis.

The Sepsis-3 panel also proposed the use of the quick Sepsis-Related Organ Failure 

Assessment (qSOFA) to identify suspected infection patients at higher risk of poor outcomes 

outside of the intensive care unit (ICU). We thus defined “qSOFA ED Sepsis” as the 

presence of a serious infection plus ≥2 qSOFA criteria (Glasgow Coma Score ≤14, systolic 

blood pressure ≤100 mmHg, or respiratory rate ≥22 breaths per minute) (11). Finally, we 

defined “Revised ED Sepsis” as cases fulfilling either the Original or qSOFA ED Sepsis 

criteria.
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Emergency Department Patient and Visit Characteristics

We characterized ED sepsis visits using variables available in the NHAMCS data set. 

Demographic characteristics included patient age, sex, race, ethnicity, hospital geographic 

region and population setting. Clinical characteristics included time and mode of arrival, 

triage vital signs, length of visit, and ED diagnoses. Outcomes for each ED visit included 

ED disposition (e.g., admission to the hospital), admission destination, and vital status. For 

the ED visit diagnoses, data abstractors identified the three most prominent documented 

diagnoses for each ED visit; the National Center for Health Statistics converts these 

diagnoses to International Classification of Disease, ninth edition (ICD-9) codes. Up to three 

ICD-9 ED diagnoses are recorded for each visit in NHAMCS. NHAMCS does not contain 

ICD-9 procedural codes.

Data Analysis

We analyzed the data using descriptive statistics, annualizing all frequency estimates, and 

incorporating sampling design and weight variables to calculate nationally-weighted 

estimates and their corresponding 95% confidence intervals (CI). We used ultimate cluster 

design (single stage sampling) in variance and 95% CI calculations, utilizing “masked” 

stratum and primary sampling unit identifiers provided with the NHAMCS public-use data 

set. Prior efforts have demonstrated that variance estimates using these methods are 

conservative (19). Because the NCHS considers estimates with greater than 30 percent 

relative standard error or based upon less than 30 raw observations to be unreliable, we 

noted table cells not fulfilling this threshold.

We calculated national estimates for annual adult ED sepsis visits using each sepsis 

classification and determined the overlap between classifications. We determined ED 

patient/visit characteristics and the proportions of serious infection and organ dysfunction 

subtypes among sepsis cases. We compared ED outcomes (admission rates, intensive care 

unit admission, and hospital vital status) between ED sepsis classifications. We conducted 

all analyses using Stata v.14.0 (Stata, Inc., College Station, Texas).

RESULTS

During 2009–2011 there were an estimated 309,772,539 total adult ED visits, translating to 

103,257,516 (95% CI: 86,971,093–119,543,939) annual visits in the US. Approximately 

21% of adult ED visits presented with a serious infection. Approximately 3% presented with 

organ dysfunction or ≥2 qSOFA criteria: organ dysfunction diagnosis 1.19%, triage SBP ≤90 

mmHg 0.99%, ED endotracheal intubation 0.24%, and ≥2 qSOFA criteria 0.89%. The 

estimated number and proportion of annual adult ED sepsis cases were: 1) Original 665,319 

(0.64%; 95% CI 0.57–0.73), 2) qSOFA 318,832 (0.31%; CI 0.26–0.37), and 3) Revised 

847,868 (0.82%; CI 0.74–0.91). (Table 2). Of the 847,868 Revised ED Sepsis cases, 62.40% 

(CI 57.01–67.49) fulfilled the Original, 21.53% (CI 17.24–26.55) fulfilled the qSOFA, and 

16.07% (CI 12.88–19.88) fulfilled both ED Sepsis classifications.

Among Revised ED Sepsis cases, fever, respiratory and genitourinary serious infections 

were most common serious infections. (Table 3) The most common organ dysfunction 
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diagnoses were pulmonary cardiovascular and renal. Approximately 38% exhibited SBP ≤90 

mmHg, and 38% exhibited ≥2 qSOFA criteria. Explicit diagnoses for severe sepsis or septic 

shock were rare (3%). Most Revised ED Sepsis cases were older, with over one-third aged 

≥75 years. (Table 4) Black patients comprised approximately one-sixth of adult ED sepsis 

visits. Over half of adult ED sepsis visits arrived by prehospital Emergency Medical 

Services. More than 38% of ED sepsis visits occurred in hospitals in the South Census 

Region. Approximately half of sepsis visits presented during the day shift (0700 AM-1459 

PM). Less than 5% of sepsis visits were previously seen in the last 72 hours. Approximately 

one-sixth of adult ED sepsis patients had a history of congestive heart failure, and one-fifth 

had a history of diabetes. ED length of stay was prolonged for all sepsis visits, with over half 

spending more than 4 hours in ED. ED visit characteristics were similar across sepsis 

identification methods. (Appendices 3 and 4)

Among Revised ED Sepsis visits, 72.47% (CI 67.43–77.00) resulted in admission to the 

hospital. Admission destinations were: ICU 33.91%, non-ICU 50.96%, and unknown 

15.13%. Admitted ED sepsis patients were older than non-admitted ED sepsis patients 

(mean 67.3 [CI 65.1–69.6] vs 54.4 [CI 50.3–58.6] years). Among non-admitted ED sepsis 

visits, 11.15% (CI 6.36–18.83 vs. 9.6%) met both Original and qSOFA criteria, while 

17.94% (CI 14.21–22.39) of those admitted met both criteria.

ED admission dispositions were similar between the Original, qSOFA and Revised ED 

Sepsis groups. (Figure 1A) Overall, 10.81% of Revised ED sepsis visits resulted in hospital 

death, with 12.94% of admitted sepsis cases dying in the hospital. Mortality was similar 

between ED Sepsis classifications. (Figure 1B) Compared to visits meeting only Original 

(19.9%) or qSOFA criteria (29.3%), sepsis visits meeting both Original and qSOFA sepsis 

criteria were more likely to be admitted to the ICU (45.4%). (Appendix 5)

DISCUSSION

Epidemiologic information is essential to guide the care of acute care conditions, indicating 

the number and characteristics of the affected patients, the clinical settings and conditions, 

and associated complications and outcomes. Sepsis care is extremely complex, entailing 

early recognition and the management of intravenous fluids, antibiotics and vasopressors 

(20). As the venue for the initial arrival, assessment and care of critically ill patients, the ED 

is well positioned to play a pivotal role in sepsis care. The prior Rivers Early Goal Directed 

Therapy trial and the more recent ProCESS, ARISE and PROMISE trials underscore the 

importance of ED care in influencing downstream sepsis outcomes (3, 5, 21). Our study 

using the most contemporary available data and updated classification strategies affirms the 

huge persistent burden of sepsis upon US ED’s, comprising almost 850,000 adult ED visits 

annually or approximately 1 of every 120 adult ED visits. The acuity of these visits was 

high, with over 70% admitted to the hospital and nearly one fourth admitted to the ICU. 

These results underscore the importance of and great opportunities for leveraging the ED in 

organized strategies to reduce the societal burden of sepsis.

Using 2001–2004 NHAMCS data, we previously estimated the presence of 570,000 annual 

adult ED severe sepsis visits in the US (6). Our current estimate of 850,000 adult ED sepsis 
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cases using 2009–2011 NHAMCS data is 50% higher than this prior report. There are 

numerous reasons for these distinctions. Sepsis-3 proposed qSOFA as a method for 

identifying patients with serious infection at high risk of poor outcomes. Extending upon 

this concept, we incorporated [serious infection + ≥2 qSOFA criteria] as an additional 

indicator of sepsis, resulting in the identification of an additional 182,549 sepsis cases. 

Numerous sepsis clinical initiatives, such as the international Surviving Sepsis Campaign, 

were promulgated during this intervening period and may have influenced sepsis detection, 

increasing the total number of identified sepsis cases (20). Medical record documentation 

and coding practices may have similarly evolved, increasing the documentation and coding 

of sepsis (8–10). The increased number of ED sepsis cases may also reflect the rise in the 

total number of annual adult ED visits from 83 to 103 million (15). Although our older study 

utilized the term “severe sepsis,” the definition closely follows the [infection + organ 

dysfunction] construct promoted by the current Sepsis-3 guidelines.

Intended to efficiently identify serious infection patients outside of the ICU at high risk of 

poor outcomes, the qSOFA criteria have been the subject of considerable controversy (11, 

22) Our study provides important insights regarding the use of qSOFA criteria in 

characterizing ED sepsis epidemiology. Our study affirms that qSOFA is not suitable as a 

sole strategy for ED sepsis surveillance, as the use of qSOFA alone identified less than half 

of the potential ED sepsis cases. However, our application of the combination [serious 

infection + ≥2 qSOFA criteria] led to the detection of additional sepsis cases in the 

NHAMCS data set. The ED disposition and outcomes were similar between qSOFA and 

non-qSOFA sepsis cases, which contradicts the assumption that qSOFA would encompass 

higher acuity cases. However, in the context of this epidemiologic study, the similar 

outcomes between qSOFA and non-qSOFA sepsis cases may actually be a strength, 

supporting the use of qSOFA as an additional strategy for identifying sepsis cases. We have 

previously illustrated the utility of qSOFA in characterizing community-acquired sepsis 

susceptibility and mortality (23). We note that ED Sepsis cases fulfilling both Original and 

qSOFA criteria exhibited higher rates of ICU admission than those with either criteria alone, 

suggesting synergy between the two classification approaches.

Our observations affirm key observations about adult ED sepsis patients. Over half of ED 

sepsis patients were >65 years old. Older patients are challenging in sepsis resuscitation due 

to their frailty, multiple comorbidities, limited cardiovascular reserve, and atypical 

presentations (24, 25). Only one-sixth of ED sepsis patients were black, supporting current 

observations of higher sepsis risk among whites than blacks (26). Over half of ED sepsis 

patients arrived by EMS, highlighting the tremendous opportunity to leverage EMS as a 

resource for advance the prehospital recognition and treatment of sepsis (27). Almost 40% 

of ED sepsis cases occurred in the South census region, an observation consistent with our 

prior observations of increase sepsis incidence and mortality in the Southeastern US (28, 

29). The most common infections diagnoses were pulmonary and genitourinary infections. 

Over one-third of cases presented with a triage SBP ≤90 mmHg, which is important given 

the newest recommendations for pressor use in sepsis treatment (20). Finally, over half of 

ED sepsis cases spent more than 4 hours in the ED, which is important given the growing 

challenges with ED overcrowding nationally (15, 30).

Wang et al. Page 6

Crit Care Med. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



LIMITATIONS

One-fourth of the sepsis patients in this series were not admitted to the hospital. While it is 

conceivable for sepsis patients to have received effective resuscitation in the ED, this number 

is higher than expected. Furthermore, our observed sepsis mortality (13% of admitted 

patients) seems low compared with recent clinical trials (3, 5, 21). However, the latter 

studies enrolled only patients with septic shock. These observations reflect the 

heterogeneous nature of patients with sepsis receiving care across US EDs. Additional 

prospective study is needed to validate these observations.

NHAMCS is a probability sample data set and does not represent true surveillance of all US 

ED visits. The NHAMCS data set contained only three diagnoses; with a larger number of 

ED diagnoses, our detection of sepsis would have been higher. Results of definitive tests 

verifying the presence of an serious infection such as x-ray interpretations or blood cultures 

were not available. Laboratory values were not available, and hence we could not ascertain 

SOFA scores and acute kidney injury. Only triage vital signs were available – repeat 

physiologic measures were not available, so it is possible that we missed sepsis developing 

later during a hospital stay. While we were able to identify hospital survival, measures for 

risk adjustment were not available. Data on processes of ED care such as fluid resuscitation 

and the timeliness of antibiotic administration are not available. Our analysis focuses on the 

ED and cannot be extrapolated to other areas of hospital care.

CONCLUSION

Sepsis presents a continued major burden to US Emergency Departments, affecting up to 

nearly 850,000 ED visits annually. Updated sepsis classifications may impact estimates of 

national ED sepsis epidemiology.
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FIGURE 1. 
ED Disposition and Mortality by Sepsis Classification, 2009–2011. Other/Unknown 

disposition includes transfer, ED death, left ED, or unknown. *Includes death in ED or after 

hospital admission. **Includes death among those admitted. ED = Emergency Department; 

qSOFA = “quick” sepsis-related organ failure assessment; ICU = intensive care unit.
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TABLE 2

Estimated annual number of adult Emergency Department (ED) sepsis visits, 2009–2011.

qSOFA ED Sepsis
Classification

Original
ED Sepsis

Classification

Absent Present TOTAL

Absent 102,409,648 182,549 102,592,197

Present 529,036 136,283 665,319

TOTAL 102,938,684 318,832 103,257,516

Total Revised ED Sepsis Visits

= Original ED Sepsis + qSOFA ED sepsis

= 529,036 + 182,549 + 136,283

= 847,868 (95% CI: 692,616 – 1,003,121) ED visits [0.82% (95% CI: 0.74 – 0.91) of all adult ED visits]
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TABLE 3

Characteristics of United States Emergency Department (ED) adult sepsis visits using Revised ED Sepsis 

classification, 2009–2011.

Revised ED Sepsis

Characteristic Annual N % (95% CI)

Total Sepsis Events 847,868 ---

Infection 839,720 99.0 (97.8–99.6)

  Fever (triage body temperature >38 °C or <36 °C) 385,827 45.5 (40.1–51.0)

  Serious Infection Diagnosis 585,110 69.0 (63.5–74.0)

    Infectious/Parasitic Diseases 12.9 (9.9–16.7)

    Respiratory System Infections 33.9 (29.2–38.9)

    Digestive System Infections 3.8 (2.4–5.9)*

    Genitourinary System Infections 19.0 (15.3–23.4)

    Infectious Complications of Pregnancy, Childbirth, Puerperium 1.2 (0.5–2.7)*

    Skin and Subcutaneous Tissue Infections 3.3 (1.9–5.6)*

Organ Dysfunction 846,804 99.9 (99.5–100.0)

  Organ Dysfunction Diagnosis Codes 349,838 41.3 (35.9–46.8)

    Cardiovascular 10.6 (8.1–13.8)

    Hematologic 4.0 (2.4–6.5)*

    Hepatic 0.4 (0.1–1.1)*

    Neurologic 2.8 (1.3–6.1)*

    Renal 10.0 (6.9–14.2)

    Pulmonary 14.2 (11.0–18.0)

  Endotracheal Intubation 56,852 6.7 (4.7–9.4)

  SBP ≤90 mmHg 322,723 38.1 (32.9–43.5)

  ≥2 qSOFA Criteria 320,374 37.8 (32.7–43.2)

    qSOFA Glasgow Coma Score (GCS ≤14) 48.8 (40.0–57.8)

    qSOFA Respiratory (respiratory rate ≥22 breaths/min) 43.4 (38.3–48.7)

    qSOFA Blood Pressure (systolic blood pressure ≤100 mmHg) 53.2 (47.6–58.7)

Diagnosis of Severe Sepsis or Septic Shock 26,680 3.2 (1.9–5.1)*

*
Estimate based upon <30 raw observations; the National Center for Health Statistics considers estimates based upon <30 raw observation to be 

unreliable.
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TABLE 4

Characteristics of adult Revised ED Sepsis visits, 2009–2011.

Characteristic Revised ED Sepsis
Annual N= 847,868

% (95% CI)

Age

  18–24 years 5.8 (3.9–8.5)

  25–44 10.3 (7.8–13.6)

  45–64 31.2 (26.5–36.4)

  65–74 17.8 (13.9–22.4)

  ≥75 35.0 (30.0–40.2)

Sex

  Male 44.7 (40.2–49.3)

  Female 55.3 (50.7–59.9)

Race

  White 79.6 (74.5–84.0)

  Black 17.2 (13.2–22.0)

  Other 3.2 (1.8–5.7)*

Ethnicity

  Hispanic 6.9 (4.9–9.7)

  Non-Hispanic 93.1 (90.3–95.1)

Arrival by EMS

  Yes 57.0 (51.8–62.0)

  No 38.6 (33.7–43.8)

  Unknown 4.4 (2.3–8.3)*

Hospital Geographic Region

  Northeast 18.4 (12.2–26.7)

  Midwest 23.7 (16.8–32.2)

  South 38.4 (29.9–47.7)

  West 19.6 (13.5–27.5)

Patient Residence Population Setting

  Metropolitan Statistical Area (MSA) 81.6 (70.0–89.3)

  Non-MSA 18.4 (10.7–30.0)

Arrival Time

  Day (0700–1459) 48.7 (43.8–53.6)

  Evening (1500–2259) 35.2 (30.4–40.3)

  Night (2300–0659) 16.1 (13.3–19.5)

Patient Seen in ED in Last 72 Hours

  Yes 4.3 (2.6–6.9)

  No 80.9 (74.4–86.0)

  Unknown 14.9 (10.1–21.3)

Prior Medical History
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Characteristic Revised ED Sepsis
Annual N= 847,868

% (95% CI)

  Stroke 11.0 (7.8–15.2)

  Congestive Heart Failure 17.1 (13.5–21.3)

  Dialysis 6.2 (3.7–10.0)

  HIV 1.3 (0.5–3.4)*

  Diabetes 23.6 (19.4–28.4)

Triage Pulse

  0–40 bpm 0.2 (0.1–0.7)*

  41–80 31.2 (26.7–36.0)

  81–120 52.0 (47.0–57.0)

  ≥120 13.9 (11.1–17.1)

  Unknown 2.8 (1.6–4.8)*

Triage Respiratory Rate

  0–6 breaths/min 0.4 (0.1–1.3)*

  7–12 3.4 (2.0–5.6)*

  13–20 48.7 (43.5–54.0)

  21–30 37.9 (32.9–43.1)

  >30 5.9 (4.2–8.2)

  Unknown 3.8 (2.4–5.9)*

Triage Systolic Blood Pressure

  0–80 mmHg 10.3 (8.0–13.2)

  81–100 42.9 (37.6–48.3)

  101–120 15.0 (11.3–19.7)

  ≥120 29.6 (25.0–34.6)

  Unknown 2.2 (1.1–4.3)*

Length of ED Stay

  0–2 hours 13.0 (10.2–16.5)

  >2–4 31.8 (26.7–37.4)

  >4–8 41.6 (36.5–46.9)

  >8 10.6 (7.7–14.3)

  Unknown 3.1 (1.7–5.4)*

*
Estimates based upon <30 raw observations.

ED = Emergency Department.
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