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Abstract

Study objective—The emergency department (ED) is an inherently high-risk setting. Our 

objective is to identify the factors associated with the combined poor outcome of either death or an 

ICU admission shortly after ED discharge in older adults.

Methods—We conducted chart review of 600 ED visit records among adults older than 65 years 

that resulted in discharge from any of 13 hospitals within an integrated health system in 2009 to 

2010. We randomly chose 300 patients who experienced the combined outcome within 7 days of 

discharge and matched case patients to controls who did not experience the outcome. Two 

emergency physicians blinded to the outcome reviewed the records and identified whether a 

number of characteristics were present. Predictors of the outcome were identified with conditional 

logistic regression.

Results—Of 1,442,594 ED visits to Kaiser Permanente Southern California in 2009 to 2010, 300 

unique cases and 300 unique control records were randomly abstracted. Characteristics associated 

with the combined poor outcome included cognitive impairment (adjusted odds ratio [AOR] 2.10; 

95% confidence interval [CI] 1.19 to 3.56), disposition plan change (AOR 2.71; 95% CI 1.50 to 

4.89), systolic blood pressure less than 120 mm Hg (AOR 1.48; 95% CI 1.00 to 2.20), and pulse 

rate greater than 90 beats/min (AOR 1.66; 95% CI 1.02 to 2.71).

Conclusion—We found that older patients discharged from the ED with a change in disposition 

from “admit” to “discharge,” cognitive impairment, systolic blood pressure less than 120 mm Hg, 

and pulse rate greater than 90 beats/ min were at increased risk of death or ICU admission shortly 

*Corresponding Author. gelareh@gabayan.com. 

Author contributions: GZG conceived the study and obtained funding. MKG, JPJ, JRH, and CAS aided in the design of the study and 
supervised its conduct. SCY managed the data. REW and VYC provided statistical advice and analyzed the data. NP and KAD 
conducted the chart reviews. GZG drafted the article and all authors contributed substantially to its revision. GZG takes responsibility 
for the paper as a whole.

HHS Public Access
Author manuscript
Ann Emerg Med. Author manuscript; available in PMC 2017 February 15.

Published in final edited form as:
Ann Emerg Med. 2016 July ; 68(1): 43–51.e2. doi:10.1016/j.annemergmed.2016.01.007.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



after discharge. Increased awareness of these high-risk characteristics may improve ED disposition 

decisionmaking.

INTRODUCTION

The elderly have the highest rate of emergency department (ED) use among all adults.1 A 

poor outcome such as death or an ICU admission shortly after discharge from the ED can be 

considered a catastrophic event. Although such poor outcomes after discharge have 

important patient safety, quality improvement, and medicolegal implications, there is 

insufficient understanding of factors leading to such events, especially in older adults. To our 

knowledge, this is the first case-control chart review analysis using clinical records to 

identify factors associated with poor outcomes after ED discharge in older patients. 

Identifying these factors is an important first step toward improvement in ED or follow-up 

care.

Previous studies conducted by our study team,2–5 as well as other authors,6,7 used clinical 

data to identify predictors of poor outcomes after ED discharge and were an important first 

step in understanding this association. Yet these studies were limited in that they were 

qualitative and were hypothesis generating or the researchers did not have direct access to 

patient records and could not identify patient and process-of-care characteristics that were 

inherent to the encounter.2,3,6,7 The objective of this study was to extract data from patient 

records by using a matched case-control review analysis and identify patient and process-of-

care factors that may be associated with early death or ICU admission within 7 days of 

discharge from the ED visit.

MATERIALS AND METHODS

Study Design

We conducted a matched case-control study of patients older than 65 years who died or 

experienced an ICU admission within 7 days of an ED evaluation and discharge. Such 

studies can have increased power at a fraction of the cost of cohort studies and are 

particularly valuable for studying relatively rare outcomes. The study protocol was approved 

by the institutional review boards of Kaiser Permanente Southern California and the 

University of California at Los Angeles.

Setting

Study subjects were members of Kaiser Permanente Southern California, an integrated 

health system that provides comprehensive care to 3.7 million members throughout Southern 

California. Health care was delivered at approximately 200 outpatient clinics, and 

emergency services were provided at 13 medical centers at the study.

All health plan members had similar health care benefits, including coverage of emergency 

services both within and outside the health system. Electronic health records tracked all 

health care encounters within the health system and provided access to notes, vital signs, 

laboratory results, pharmacy, imaging, and many other clinical care data. A claims 
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reimbursement system tracked health care encounters at outside facilities. A specialized 

administrative database provided information on the use of hospice services.

Selection of Participants

Potentially eligible subjects were patients older than 65 years who were treated and 

discharged from any of 13 Kaiser Permanente Southern California EDs between January 1, 

2009, and December 31, 2010 (n=1,552,594 visits of n=922,005 patients). Death within 7 

days of the ED discharge was identified with the California Vital Statistics files and the 

Social Security Death Index. ICU admission was identified through the Kaiser Permanente 

Southern California electronic health record. We chose the 7-day time frame because of its 

clinical relevance, implications for health policy decisions, and use in previous related 

studies.3,6–9

Each subject had to be a member of the health plan at the ED visit; no minimum health plan 

enrollment period was required. Non–Kaiser Permanente Southern California member visits 

(n=286,484) were excluded, as well as patient visits with missing sex and birth date (n=59 

visits) and visits of patients younger than 65 years (n=955,845). Visits by patients who 

received hospice care were also excluded (n=12,414 visits) on the assumption that this status 

implies an intention to provide end-of-life comfort therapy rather than prolong life and that 

death would not be considered necessarily an adverse outcome. Patients transferred from the 

ED to outside hospitals were also excluded (n=3,621 visits). Patient ED visits that resulted in 

death in the ED during the visit were excluded (n=3,581 visits). In addition, patient ED 

visits involving direct admission from the ED to an inpatient bed or to observations care 

were excluded (n=109,817 visits). After application of all exclusion criteria electronically, 

the eligible study sample was n=180,773 visits of n=104,025 members.

After the application of exclusion criteria, we identified 1,055 eligible cases, defined as 

visits of patients older than 65 years who were treated at a Kaiser Permanente Southern 

California ED and either died or had an ICU admission within 7 days of discharge. In 

accordance with previous literature2,4,5 and clinical judgment, we then matched all case 

patients to eligible controls 1:1, using a daisy cluster algorithm that allows all variable types 

to be matched, not just numeric variables,10 without replacement according to the following 

parameters: age, sex, Emergency Severity Index11 score, Charlson comorbidity index 

score,12 and discharge diagnosis. Sex, Emergency Severity Index score, and discharge 

diagnosis were perfect matches. Age (in years) and the Charlson comorbidity index score 

were allowed to match at 1 integer above or below. There were 171,108 eligible controls, 

defined as patients treated in an ED and discharged but who did not experience death or an 

ICU visit within 7 days. There were a total of 1,027 case-control visit pairs.

Of the 1,027 case-control visit pairs, a research assistant manually reviewed randomly 

selected ones until she arrived at 300 eligible case-control pairs. We chose to limit the 

analysis to 300 pairs because of a power calculation explained below.

Although they were randomly selected, case-control visit pairs were manually excluded if 

they met any of the following criteria: transfer from the ED to a different facility (7 pairs), 

presence of do not resuscitate or do not intubate orders (40 pairs), no emergency physician 
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note (4 pairs), and duplicate patients (6 pairs). After the manual exclusion, we generated a 

list of 300 case patients and 300 controls accessible only by the research assistant.

The candidate abstraction instrument measures were developed by members of the study 

team (G.Z.G., M.K.G., and C.A.S.) according to previous work conducted by G.Z.G.2,3 and 

to previous literature.13–16 We considered only measures that could be ascertained reliably 

by the 2 chart abstractors through the review of clinical records and that had a κ>0.6.17,18 

Measures addressed the patient’s presentation, such as cognition or location or level of pain; 

or the care that was delivered, such as the use of a consultant or change in disposition plan. 

Vital signs were recorded for patients electronically and not abstracted manually. Vital signs 

chosen for the analysis were those closest to discharge.

Methods of Measurement

We used standard chart review methods described by Gilbert et al.19 Two attending 

emergency physicians (N.P. and K.A.D.) who worked at a Kaiser Permanente Southern 

California hospital and had access to its computers during the study period performed the 

chart abstraction. Before initiation of the project, the chart abstractors met with the principal 

investigator (G.Z.G.) multiple times to train in chart review methodology, as well as how to 

use the standardized abstraction instrument. During these training sessions, they reviewed 20 

sample Kaiser Permanente Southern California cases with the principal investigator (G.Z.G.) 

to confirm that they evaluate records reliably and in an organized manner. Throughout the 

training and study itself, the abstractors remained blinded to the study objectives and 

whether records were of case patients or controls.

The data were collected by a research assistant who was not aware of the study objectives. 

The research assistant created PDFs of deidentified ED records void of patient identifying 

information that did not include information about whether records were of case patients or 

controls. Bimonthly, the research assistant sent electronic PDFs to the chart abstractors 

through the Kaiser Permanente intranet.

Chart abstractors were advised to ascertain measures from the ED provider note in either the 

chief complaint, history of present illness, and physical examination section or the portion 

on physician decisionmaking. For questions involving pain (abdominal or chest pain) or a 

sign-out of care, chart abstractors were also asked to evaluate the nurse’s note to obtain more 

information. For all measures, chart abstractors were asked to indicate whether the measure 

was present or absent. If there was no mention of a complaint or condition, then the chart 

abstractors documented that the complaint or condition was not present. For example, if a 

chart did not contain mention of a change in cognition, then the reviewer recorded that there 

was no change. If a chart had conflicting information such that the nurse’s note or the 

consultant note provided differing information about the patient’s presentation, complaint, or 

examination, the abstractors were trained to use only information provided in the ED 

provider note.

If chart abstractors were unable to answer the questions of the standardized abstraction 

measure questionnaire, they were given the following additional training about how to 

interpret the chart:
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• Cognitive Impairment or Change in Mental Status: Present if the provider 

mentioned an acute or chronic change in cognition or personality

• Fall: Present if there was an unintentional ground impact from a seated or 

standing position

• Vital Signs: Present if there was any discussion or documentation of vital signs 

within the note

• Chest Radiograph: Present if, on ordering of a radiograph, a “different” reading 

required different ED management. If one part of the management was a portion 

of the other, then that was considered a “same” reading. A same reading also 

included whether either reading consisted of a portion of the other.

• Chest Pain: Present if there was any complaint of pain, pressure, or discomfort in 

the area underlying the ribs

• Abdominal Pain: Present if there was any complaint of pain, pressure, or 

discomfort in the area below the ribs and above the pelvis, excluding leg pain of 

any kind

• Disposition Change: Present if there was any notation of the consideration or 

plan to admit the patient to an inpatient bed

• Ill: Present if there was mention of “ill appearing,” “distressed,” or “toxic” in the 

physical examination section or remainder of the provider note

• Sign-out: Present if there was any mention of a physician-to-physician sign-out 

or communication or conveying the care of the patient to another emergency 

physician provider. This was also present if there were 2 or more provider names 

on the ED provider note.

• Consultation: Present if there was any mention of discussion (either in person or 

on the telephone) with a consultant or the formal use of a consultant that resulted 

in a note’s being placed in the patient’s chart. A consultant was defined as a 

Kaiser Permanente Southern California physician of a specialty other than the 

ED providers themselves.

• Symptomatic: If the physician note did not directly mention that the patient’s 

symptoms had improved, then he or she was considered to have the same 

symptoms at discharge

Throughout the chart abstraction period, the chart abstractors and the principal investigator 

met regularly to resolve disputes and review coding rules.

Primary Data Analysis

We first looked for an association between the candidate abstraction instrument measures 

and the combined poor outcome. We summarized the outcome as a function of patient 

characteristics. Using vital sign ranges for adults, we created preliminary models that 

assessed the association of vital signs with admission after discharge. Members of the 

project team (G.Z.G., M.K.G., and C.A.S.) dichotomized each vital sign into 2 categories: 
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normal versus abnormal. No case patients or controls had missing systolic blood pressure or 

pulse rate recordings.

We tested the combined poor outcome within 7 days of discharge for independence with 

each measure, using McNemar’s test for discrete variables with 2 categories. We used a 

conditional logistic regression for race or ethnicity, vital signs, and radiograph, and paired t 
tests for continuous variables. Two patients with unknown race or ethnicity were included in 

the referent category of white.

All measures were included in a full conditional logistic regression model (“full model”) 

evaluating the association with death or ICU admission (combined poor outcome), death 

only, and ICU admission only. In addition, all measures that were statistically significantly 

related to the combined poor outcome at P<.05 in unadjusted analyses were included in a 

conditional logistic regression model (“selective model”) to assess the relationship between 

predictors and all 3 outcomes (the combined poor outcome of death or an ICU admission, 

death only, and ICU admission only). For patients who experienced both death and ICU 

admission, the visits were included in the model that evaluated characteristics associated 

with death only because we did not want to count these patient visits 2 times. All data 

management and analysis was performed with SAS (version 9.3; SAS Institute, Inc., Cary, 

NC).

Our power analysis was based on estimations from previous literature.20,21 The calculation 

assumed a simple bivariate relationship and did not account for multiple testing. The 

calculation was based on the following: if the true odds ratio for a poor outcome within 7 

days in case subjects relative to controls was 1.8, we needed to study approximately 300 

case-patient visits with 1 matched control per case to be able to reject the null hypothesis 

with a power of 0.8 and type I error of 0.5.

RESULTS

Characteristics of Study Subjects

As illustrated in the Figure, the eligible sample included 180,773 visits among 104,025 

patients, of whom 300 case patients were randomly selected and matched to 300 controls. 

Characteristics of the case patients and controls are presented in Table 1. There were 

statistically significant differences between case patients and controls in race or ethnicity, 

systolic blood pressure, and pulse rate. Of the combined poor outcome of death or ICU 

admission in the case-patient visits, there were 67 deaths, 211 ICU admissions, and 22 

patient visits that resulted in both.

Main Results

In Table 2, we present the abstraction instrument measures. In unadjusted analyses, the 

following were associated with a combined poor outcome of death or ICU admission: 

presence of cognitive impairment or acute or chronic mental status changes, a fall in the 30 

days before the ED visit, change in disposition plan by either the patient or the provider 

(from a disposition of “admit” to “discharge”), and the use of a specialty consultant either 

with or without a consultant note in the chart. For change in disposition plan, the breakdown 
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of disposition plan change by the physician or patient (also known as against medical 

advice) was the following: change in disposition by physician, 19 of 48 controls and 29 of 

48 case patients; and change in disposition by patient, 6 of 48 controls and 18 of 48 case 

patients.

Table 3 presents adjusted odds ratios (AORs) of the selective model variables and the 

combined poor outcome of death or ICU admission, death only, and ICU admission only in 

the following variables that were significant: race or ethnicity, vital sings of systolic blood 

pressure and pulse rate, and the abstraction instrument measures of cognitive impairment or 

change in mental status and change in disposition plan. Table E1 (available online at http://

www.annemergmed.com) presents the AORs of all the full model variables and their 

association with the combined poor outcome of death or ICU admission, death only, and 

ICU admission only within 7 days of discharge from the ED.

In the selective model, evaluating the association of characteristics with the combined poor 

outcome, having systolic blood pressure less than 120 mm Hg (AOR 1.48; 95% confidence 

interval [CI] 1.00 to 2.20) and pulse rate greater than 90 beats/min (AOR 1.66; 95% CI 1.02 

to 2.71) were associated with death or ICU admission. Both vital signs were also associated 

with death only (systolic blood pressure <120 mm Hg, AOR 5.51, 95% CI 1.98 to 15.3; 

pulse rate >90 beats/min, AOR 2.97, 95% CI 1.07 to 8.23), whereas no vital signs were 

associated with ICU admission only. Cognitive impairment or change in mental status (AOR 

2.10; 95% CI 1.19 to 3.56) and change in disposition plan (AOR 2.71; 95% CI 1.50 to 4.89) 

were associated with a combined poor outcome. There was also an association for death 

only (mental status change AOR 12.74, 95% CI 3.14 to 51.63; change in disposition plan 

AOR 10.42, 95% CI 2.28 to 47.67). For the outcome of ICU admission, only change in 

disposition plan was associated with the outcome. For the combined poor outcome, race or 

ethnicity was associated with the outcome; specifically, Asian/Pacific Islanders were more 

likely to sustain the outcome compared with whites (AOR 2.13; 95% CI 1.05 to 4.33). 

Asian/Pacific Islanders were also more likely to have an ICU admission only (AOR 2.74; 

95% CI 1.17 to 6.40).

In the selective model of the combined poor outcome of death or ICU admission, specialty 

consultation was also associated with the outcome; however, including specialty consultation 

in the model caused “change in disposition plan” to be nonsignificant. Inspection showed 

that obtaining a consultant and change in disposition were in agreement in 88% of cases; 

thus, we omitted consultation from the final models because obtaining a consultation had a 

lower odds ratio associated with the combined poor outcome.

Comparison of the selective and full models showed that they were similar, except that when 

all the variables were included in the model (full model), the association of Asian/Pacific 

Islander and change in disposition plan with ICU admission only no longer remained 

significant.
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LIMITATIONS

Our study has limitations. First, our results may not generalize to other settings. Although 

demographic characteristics of this managed care population are similar to those of the 

surrounding population in Southern California,22 our patient population may not match 

those of other regions. Furthermore, health plan members may have access to rapid 

outpatient evaluation that may not be available to the general population, and as a 

consequence, the practice patterns of emergency physicians in our study EDs may differ 

from those of other health systems. Second, vital signs are continuous measures that were 

dichotomized for this analysis. Third, the ability to abstract charts was limited by the 

thoroughness and content of the chart. In addition, lack of signs or symptoms, such as 

cognition, may not be accurately documented in an ED chart. Fourth, although we excluded 

patients receiving hospice care, this study did not distinguish between expected outcomes 

and unexpected ones. It also did not identify outcomes related to the initial ED visit.

DISCUSSION

We found that patients with a change in disposition plan (from admit to discharge), acute or 

chronic cognitive impairment or mental status changes, and systolic blood pressure less than 

120 mm Hg and pulse rate greater than 90 beats/min had a greater likelihood of experiencing 

death or an ICU admission within 7 days of ED discharge. Our study identifies clinical 

characteristics and management decisions that are associated with poor outcomes after ED 

discharge. Our study also reaffirms the importance of vital signs and, to our knowledge, 

serves as the first case-control analysis to evaluate records of ED visits of patients older than 

65 years who experience poor outcomes after discharge.

In our sample of discharged older adults, the change in disposition plan from admit to 

discharge could be directed by the ED provider or by the patient’s leaving the ED against 

medical advice. We found the change in disposition plan to be associated with the combined 

poor outcomes of death or ICU admission, death only, and ICU admission only. We also 

found that when all the variables were included in the model, change in disposition plan was 

no longer associated with ICU admission. Previous studies have found that patients who 

leave the ED against medical advice are more likely to experience poor outcomes after 

discharge, such as worsening of their medical condition or admission.23–26 Our findings, 

coupled with that of other studies, suggest that regardless of the initiating event causing the 

change in disposition status, the emergency providers’ clinical judgment about the 

disposition (admit versus discharge) of the patient should be given special attention by both 

the care team and the patient.27,28 The change in disposition could be a joint decision made 

by both the patient and provider. Understanding the factors leading to a change in 

disposition could improve care.

In our chart review analysis, we found that a specialty consultation and change in disposition 

plan were related. When one was in the model, the other no longer remained significant. 

This suggests that the presence of a specialty consultation likely results in a change in the 

disposition plan or that a change in disposition plan caused the introduction of a specialty 

consultation. Specialty consultants are an integral part of the emergency care delivery 
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system. They provide care, services, and follow-up that are outside of an emergency 

provider’s training and scope of practice. Although previous studies on consultation services 

for the ED are sparse,29 they have found that close to 1 of 3 ED patients requires 

consultation services.30 In our sample, 28% of patients required consultation services. 

Although the services of consultants are important, our findings suggest that ED provider 

decisions should not be based solely on consultant recommendations and should include the 

ED providers’ intuition as well.

We also found that older adults with an acute change in mental status or chronic cognitive 

impairment were more likely to experience a combined poor outcome. Change in mental 

status was also associated with the outcome of death only. This is possibly due to patients 

having a difficult time understanding discharge instructions or changes in medications or due 

to ED providers not being well trained in the care of these patients. It could also signal that a 

change in mental status is indicative of significant changes in the life course. Previous 

studies have found that a small number of ED providers detect and document cognitive 

impairment in older adults in the ED setting15,31 and that, for patients in whom cognitive 

deficits were recognized, the management plan was not altered.15 This could be attributed to 

numerous factors such as the time it takes to conduct a cognitive assessment, as well as an 

uncertainty about how to manage such patients. The Mini-Mental State Examination has 

high sensitivity and specificity for detecting cognitive impairment, yet even with only a 

dozen items it is considered to be cumbersome. The Six-Item Screener has been reported to 

have sensitivity comparable to that of the Mini-Mental State Examination while taking less 

time to administer.32,33 Because ED providers or the ancillary staff may not have a 

predetermined plan about how to manage these patients, EDs, ED managers, and follow-up 

services should consider creating preset disposition plans for them.

We found that abnormal vital signs in older adults were associated with the combined poor 

outcome. Systolic blood pressure less than 120 mm Hg was associated with either death or 

an ICU admission and had a high association with death only shortly after discharge. This is 

consistent with previous literature that has found low blood pressure to be associated with 

poor outcomes.34–36 This finding suggests that in an ED setting, patients with reduced 

systolic blood pressure warrant further scrutiny before discharge. We also found that an 

elevated pulse rate greater than 90 beats/min was associated with the outcome. This is 

consistent with previous literature that has found lower pulse rate to be cardioprotective and 

associated with a lower likelihood of experiencing poor outcomes.37,38

Compared with non-Hispanic whites, Asian/Pacific Islanders were more likely to have a 

combined poor outcome. This racial group was also more likely to experience an ICU 

admission alone in the selective model, although in the full model with all the variables, the 

association with ICU admission alone was no longer significant. In 2 studies conducted by 

the primary author (G.Z.G.) evaluating short-term outcomes after ED discharge, compared 

with white race or ethnicity, race or ethnicity was not associated with being admitted to the 

hospital5 or with mortality.3 Although not validated by literature, the findings in this study 

suggest that older adults of different ethnicities may have differing social support services, 

have a higher threshold for visiting the ED, or be subject to racial bias when evaluated in the 

ED.
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We found that older adults who present to the ED with acute or chronic cognitive 

impairment, change in ED disposition plan, and systolic blood pressure less than 120 mm 

Hg and pulse rate greater than 90 beats/min were at increased risk for death or an ICU 

admission within 7 days of ED discharge. Our findings suggest that EDs use higher scrutiny 

when managing patients with cognitive impairment and emergency providers address 

abnormal vital signs before discharge while being especially cautious when a change in 

disposition plan is initiated by the patient or care team.
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Figure. 
Study cohort flowchart.
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Table 1

Descriptive characteristics of case patients and controls.

Measure Case Patients, No. (%) Controls, No. (%) Group Difference*

Race/ethnicity†‡

White 167 (55.7) 164 (54.7) [Reference]

Asian/Pacific Islander 32 (10.7) 15 (5.0) 2.13 (1.09 to 4.15)

Black 44 (14.7) 69 (23.0) 0.62 (0.40 to 0.98)

Hispanic 57 (19.0) 52 (17.3) 1.05 (0.67 to 1.64)

Vital signs

BP, mean (SD) 131.7 (21.3) 136.2 (21.4) −4.5 (−7.79 to −1.22)

Pulse rate, mean (SD) 78.6 (15.0) 75.3 (12.4) 3.3 (1.04 to 5.47)

Systolic BP 91–119 86 (28.7) 70 (23.3) 1.31 (0.91 to 1.89)

Systolic BP ≥120 (ref) 214 (71.3) 230 (76.7) [Reference]

Pulse rate >90 beats/min‡ 56 (18.7) 32 (10.7) 1.86 (1.17 to 2.94)

Pulse rate 38–90 (ref) 244 (81.3) 268 (89.3) [Reference]

Matched measure

Median age, IQR, y 76, 11 77, 11 N/A

Sex, (% female) 132 (44) 132 (44) N/A

Emergency Severity Index

2 (emergency) 14 (4.7) 14 (4.7) N/A

3 (urgent) 240 (80) 240 (80) N/A

4 (nonurgent) 45 (15) 45 (15) N/A

5 (minor) 1 (0.3) 1 (0.3) N/A

Charlson comorbidity index

0 18 (6) 18 (6) N/A

1–2 42 (14) 42 (14) N/A

3–4 70 (23.3) 70 (23.3) N/A

5–6 61 (36.3) 61 (36.3) N/A

≥7 109 (36.3) 109 (36.3) N/A

Discharge diagnosis (35) — —

IQR, Interquartile range; SD, standard deviation.

*
Group difference was calculated according to conditional logistic regression for discrete variables and paired t test for continuous variables.

†
Two patients with unknown race or ethnicity were included in the referent category of white.

‡
P<.05. The P value was calculated according to McNemar’s test for discrete variables with 2 categories: conditional logistic regression for race or 

ethnicity, and paired t test for continuous variables.
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Table 2

Candidate abstraction instrument measures.

Question* Case Patients, No. (%) Controls, No. (%) Group Difference†

Mental status change‡

No 253 (84.3) 273 (91.0) [Reference]

Yes 47 (15.7) 27 (9.0) 1.91 (1.14–3.20)

Fall‡

No 250 (83.3) 263 (87.7) [Reference]

Yes 50 (16.7) 37 (12.3) 2.08 (1.05–4.15)

Note addressing vital signs

No 32 (10.7) 22 (7.3) [Reference]

Discussed 10 (3.3) 9 (3.0) 0.65 (0.36–1.16)

Specific vital signs documented 258 (86.0) 269 (89.7) 0.77 (0.26–2.27)

Different emergency physician reading of radiograph compared 
with radiology

196 (65.3) 212 (70.7) [Reference]

Radiograph was not obtained

Different radiograph readings 14 (4.7) 14 (4.7) 1.11 (0.51–2.41)

Same or similar radiograph readings 90 (30.0) 74 (24.7) 1.46 (0.95–2.24)

Abdominal pain at discharge

No 281 (93.7) 273 (91.0) [Reference]

Yes 19 (6.3) 27 (9.0) 0.62 (0.31–1.24)

Chest pain at discharge

No 286 (95.3) 275 (91.7) [Reference]

Yes 14 (4.7) 25 (8.3) 0.52 (0.26–1.05)

Change in disposition plan‡

No 253 (84.3) 275 (91.7) [Reference]

Yes 47 (15.7) 25 (8.3) 2.22 (1.27–3.88)

Patient not well appearing

No 281 (93.7) 287 (95.7) [Reference]

Yes 19 (6.3) 13 (4.3) 1.46 (0.72–2.96)

Sign out of care

No 278 (92.7) 280 (93.3) [Reference]

Yes 22 (7.3) 20 (6.7) 1.11 (0.59–2.10)

Consultation obtained‡

No 206 (68.7) 229 (76.3) [Reference]

Yes 94 (31.3) 71 (23.7) 1.52 (1.04–2.23)

Symptomatic at discharge

No 117 (39.0) 105 (35.0) [Reference]

Yes 183 (61.0) 195 (65.0) 0.81 (0.56–1.17)

*
The full question is included in the abstraction instrument in Appendix E1, available online at http://www.annemergmed.com.

†
Group difference was calculated according to conditional logistic regression.
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‡
P<.05. The P value was calculated according to McNemar’s test for discrete variables with 2 categories and conditional logistic regression for 

vital signs and radiograph.
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Table 3

Selective model of conditional logistic regression results.*

Characteristics† AOR (95% CI) for Death or ICU 
Admission

AOR (95% CI) for Death AOR (95% CI) for ICU Admission

Race/ethnicity‡

Asian/Pacific Islander 2.13 (1.05–4.33) 1.08 (0.19–5.95) 2.74 (1.17–6.40)

Black 0.68 (0.42–1.08) 1.14 (0.33–4.04) 0.61 (0.36–1.04)

Hispanic 1.02 (0.64–1.62) 0.65 (0.26–1.64) 1.25 (0.70–2.24)

Vital signs

Systolic BP, mm Hg

<120§ 1.48 (0.99–2.20) 5.51 (1.98 –15.3) 1.09 (0.68–1.73)

Pulse rate, beats/min

>90|| 1.66 (1.02–2.71) 2.97 (1.07–8.23) 1.49 (0.82–2.69)

Abstraction instrument measures¶

Mental status change 2.10 (1.19–3.56) 12.74 (3.14–51.63) 0.99 (0.50–1.94)

Change in disposition plan 2.71 (1.50–4.89) 10.42 (2.28–47.67) 2.0 (1.001–4.00)

CI, Confidence interval.

*
Results are shown for the combined outcome of death or ICU admission, death only, and ICU admission only. Patient visits that resulted in both 

death and ICU admission were included in the death category to avoid their being counted 2 times.

†
All characteristics presented in this table were variables in the model.

‡
Referent group: white race/ethnicity.

§
Referent group: systolic blood pressure greater than 120 mm Hg.

||
Reference group: pulse rate of 38 to 90 beats/min.

¶
Reference group: no cognitive impairment or change in mental status and no change in disposition plan.
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