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Study objective: Controversy remains in regard to the risk of adverse events for patients presenting with syncope compared with
near-syncope. The purpose of our study is to describe the difference in outcomes between these groups in a large multicenter
cohort of older emergency department (ED) patients.

Methods: From April 28, 2013, to September 21, 2016, we conducted a prospective, observational study across 11 EDs in adults
(�60 years) with syncope or near-syncope. A standardized data extraction tool was used to collect information during their index visit
and at 30-day follow-up. Our primary outcome was the incidence of 30-day death or serious clinical events. Data were analyzed with
descriptive statistics and multivariate logistic regression analysis adjusting for relevant demographic or historical variables.

Results: A total of 3,581 patients (mean age 72.8 years; 51.6% men) were enrolled in the study. There were 1,380 patients (39%)
presenting with near-syncope and 2,201 (61%) presenting with syncope. Baseline characteristics revealed a greater incidence of
congestive heart failure, coronary artery disease, previous arrhythmia, nonwhite race, and presenting dyspnea in the near-
syncope compared with syncope cohort. There were no differences in the primary outcome between the groups (near-syncope
18.7% versus syncope 18.2%). A multivariate logistic regression analysis identified no difference in 30-day serious outcomes for
patients with near-syncope (odds ratio 0.94; 95% confidence interval 0.78 to 1.14) compared with syncope.

Conclusion: Near-syncope confers risk to patients similar to that of syncope for the composite outcome of 30-day death or serious
clinical event. [Ann Emerg Med. 2019;73:274-280.]
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INTRODUCTION
Syncope is a transient loss of consciousness followed by

spontaneous and complete recovery.1 It accounts for
740,000 emergency department (ED) visits and 250,000
hospital admissions in the United States annually.2

Alongside syncope, there is a less well-defined cohort of
patients who present with near-syncope. The true incidence
of near-syncope is difficult to define, although it is commonly
believed to represent an even larger group of patients than
those who present with syncope.3 This likely stems from the
nebulous nature of near-syncope, with patients describing a
wide variety of possible chief complaints, including
lightheadedness, dizziness, feeling hot or cold, or “spells.”
Emergency Medicine
It is generally considered that syncope and near-syncope
represent a spectrum of symptomatology. However, the
relationship between these 2 presentations may not follow a
linear pathophysiologic pattern. For example, a similar run of
supraventricular tachycardia may result in either syncope or
near-syncope, given each patient’s underlying medical
comorbidities, concurrent illness, and medications.4

Therefore, some clinicians recommend assigning near-
syncope and syncope patients to similar levels of risk.5

However, the published literature on this topic is less
consistent, with one study suggesting that near-syncope is
associated with less risk compared with syncope.6 Other
authors have described the rates of life-threatening
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Editor’s Capsule Summary

What is already known on this topic
Near-syncope and syncope are common reasons for
emergency department (ED) visits.

What question this study addressed
Do rates of death or serious clinical events at 30 days
differ between patients who present to the ED with
near-syncope versus syncope?

What this study adds to our knowledge
Among 3,581 patients from 11 US EDs, rates of
death or serious clinical events were similar for
patients with near-syncope (18.7%) versus syncope
(18.2%). Adjustment for other risk factors did not
alter this finding.

How this is relevant to clinical practice
Near-syncope is as serious a presenting complaint as
syncope and likely warrants a similar evaluation.
arrhythmias and disease to be equivalent between the
groups.7 These studies have been limited by single-center
methodology or relatively small sample sizes. Achieving a
more complete understanding of the risk associated with
near-syncope would inform clinical decisionmaking.

Our study objective was to compare rates of death
and serious clinical events between these 2 related chief
complaints. We analyzed data from a large multicenter
observational cohort including patients enrolled from
both academic and community hospitals.
MATERIALS AND METHODS
Study Design

We conducted a multicenter prospective cohort
study. The study was approved by the institutional
review boards at all sites, and study staff obtained
written, informed consent from all participating subjects
or their legally authorized representatives.
Selection of Participants
We conducted the study at 11 geographically

distributed academic and community EDs in the United
States between April 28, 2013, and September 21, 2016.
We enrolled patients aged 60 years or older who presented
with syncope or near-syncope as determined by the
treating emergency physician. Syncope was defined as
transient loss of consciousness, associated with postural loss
Volume 73, no. 3 : March 2019
of tone, with immediate, spontaneous, and complete
recovery. Near-syncope was defined as imminent sensation
of syncope, but without loss of consciousness. Both near-
syncope and syncope patients with a presumptive cause of
loss of consciousness because of seizure, stroke or transient
ischemic attack, or hypoglycemia were excluded.8 Patients
who were intoxicated from alcohol or other drugs, hospice
and do-not-resuscitate patients, patients requiring medial
or electrical intervention to restore consciousness, and
patients who were unable or unwilling to provide informed
consent or follow-up information were also excluded.

All patients underwent standardized history, physical
examination, and ECG testing by study protocol. ECGs
were abstracted by study physicians (k¼0.8).8 An initial
ECG result was considered abnormal in the presence of
nonsinus rhythms (including paced rhythms), multiple
premature ventricular contractions (>1), sinus
bradycardia (<41 beats/min), left or right ventricular
hypertrophy, left or right axis deviation, short P-R
interval (<100 ms), first-degree AV block (>200 ms),
complete right or left bundle branch block, Brugada’s
pattern, delta waves, prolonged QRS interval (>120
ms), prolonged QTc interval (>450 ms), or Q/ST-T
changes consistent with acute or chronic ischemia. We
also collected in real time the overall emergency
physician’s predicted 30-day risk of mortality or adverse
cardiac event in both cohorts. This variable had a range
from 0% to 100% and served as a surrogate for the
treating physician’s subjective level of concern about the
potential for a short-term adverse outcome.

Any additional diagnostic testing and management
was performed at the discretion of the treating providers.
Trained research assistants collected data variables
consistent with reporting guidelines for ED-based
syncope research, and patients directly reported
symptoms.9 We abstracted objective quantitative data,
such as laboratory test results, from the electronic
medical record. We collected data on all other variables
from the treating physician (eg, comorbidities,
medications). All data were compiled in a structured
online database (REDCap) by trained research
personnel.10 Any missing or incomplete data were
flagged by the database and resolved locally by the site
investigator and coordinating center, where possible.
Direct patient telephone contact and chart review 30
days after the index ED visit were performed either by
the local research staff or centrally by the Oregon Health
& Science University research team. Furthermore, study
staff obtained outside hospital records if the patient had a
visit to a facility different from that visited during the
index ED visit.
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Figure. Enrollment diagram. RA, Research associate; PI,
principal investigator.
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Outcome Measures
Our primary composite outcome included 30-day all-

cause mortality or serious clinical events. We used the 2017
American College of Cardiology/American Heart
Association/Heart Rhythm Society guidelines to define
serious clinical events, which included cardiac arrhythmias
(ventricular fibrillation, ventricular tachycardia [>30
seconds or symptomatic], sick sinus disease with altered
mental status, sinus pause >3 seconds, Mobitz type II
atrioventricular block, complete heart block, symptomatic
supraventricular tachycardia, symptomatic bradycardia, and
pacemaker and implantable cardioverter/defibrillator
malfunction), myocardial infarction, cardiac intervention
(pacemaker or defibrillator placement, or coronary artery
revascularization), new diagnosis of structural heart disease
(eg, critical aortic stenosis), stroke, pulmonary embolism,
aortic dissection, subarachnoid hemorrhage,
cardiopulmonary resuscitation (CPR), internal hemorrhage
or anemia, and recurrent fall or syncope resulting in major
injury.11

The exposure of interest was whether a patient
experienced syncope or near-syncope. The exposure was
based on the determination of the treating emergency
physician. Additionally, we collected data on potential
predictors of serious outcomes identified in a previous
meta-analysis.12 These included selected demographic
characteristics, symptoms associated with syncope,
comorbidities, physical examination findings, and initial
ECG result.
Primary Data Analysis
We generated baseline characteristics of the patient cohort,

stratified by syncope versus near-syncope. To compare
patients who experienced near-syncope with those who
experienced syncope, we performed a multivariate logistic
regression predicting 30-day serious clinical events, adjusting
for sex, race, history of congestive heart failure, history of
coronary artery disease, history of arrhythmia, abnormal ECG
result, dyspnea, physician risk assessment, and hypotension.
All statistical analyses were performed with R.13
RESULTS
There were 6,930 subjects who met inclusion and

exclusion criteria, of whom 3,686 (53.2%) consented and
were enrolled in the study. The final cohort of 3,581
patients available for analysis excluded 105 who were lost to
follow-up or withdrew after consent (Figure). Subjects had
a mean age of 72.8 years (SD 9.0 years), 1,848 (51.6%)
were men, and 2,974 (82.7%) were white. Characteristics
of the study population, separated across both cohorts, are
276 Annals of Emergency Medicine
described in Table 1. Patients with a history of congestive
heart failure, coronary artery disease, or arrhythmia and
patients with complaints of dyspnea were more prevalent in
the near-syncope group. In the syncope cohort, patients
were more likely to be white and had a higher subjective
risk assessment assigned to them by the emergency
physician (9.8% versus 8.2%). There was no difference in
the groups in regard to age, sex, initial ED ECG
abnormality, or hospital length of stay.

All 30-day serious clinical outcomes are described in
Table 2. A total of 658 30-day serious outcomes (18.4%)
were present within the study cohort. This percentage was
not different between the near-syncope and syncope
groups, at 18.7% and 18.2%, respectively. There were no
differences in major categories of serious clinical events (eg,
arrhythmias) between the 2 groups. Certain serious clinical
events are the prerequisite for other serious clinical events,
such as a dysrhythmia leading to pacemaker or automatic
implantable cardioverter-defibrillator placement. The
overall number of these events was both infrequent and
similar between both cohorts.

In the multivariate logistic regression analysis, we
found no difference between near-syncope versus
syncope (odds ratio 0.94; 95% confidence interval [CI]
0.78 to 1.14) (Table 3). History of arrhythmia,
abnormal ECG result, and presence of dyspnea remained
the highest predictors of 30-day serious clinical events,
with odds ratios of 2.06 (95% CI 1.68 to 2.53), 1.74
(95% CI 1.42 to 2.15), and 1.78 (95% CI 1.44 to
Volume 73, no. 3 : March 2019



Table 1. Study cohort characteristics.

Variable
Overall Cohort

(n[3,581), No. (%)
Syncope

(n[2,201), No. (%)
Near-Syncope

(n[1,380), No. (%)

Demographics

Age, mean (SD), y 72.8 (9.0) 72.9 (9.04) 72.6 (8.9)

Age, y

60–69 1,539 (43.0) 926 (42.1) 613 (44.4)

70–79 1,156 (32.3) 720 (32.7) 436 (31.6)

80–89 729 (20.4) 449 (20.4) 280 (20.3)

�90 157 (4.4) 106 (4.8) 51 (3.7)

Men 1,848 (51.6) 1,147 (52.1) 701 (50.8)

Race

White 2,974 (83.5) 1,860 (84.9) 1,114 (81.4)

Black 478 (13.4) 271 (12.4) 207 (15.1)

Asian 41 (1.2) 26 (1.2) 15 (1.1)

Other 67 (1.9) 35 (1.6) 32 (2.3)

History

Congestive heart failure 449 (12.5) 249 (11.3) 200 (14.5)

Coronary artery disease 979 (27.4) 575 (26.1) 404 (29.3)

Arrhythmia 803 (22.4) 458 (20.8) 345 (25.0)

Dyspnea 747 (21.4) 384 (17.9) 363 (26.8)

Hypotension 382 (10.7) 220 (10.0) 162 (11.7)

Abnormal ECG result 1,948 (55.4) 1,180 (54.4) 768 (56.9)

Physician risk assessment, mean (SD) 9.2 (13.2) 9.8 (13.6) 8.2 (12.5)

Length of stay, h

Admitted, mean (SD) 96.4 (110.2) 98.4 (119.3) 92.5 (90.5)

Observed, mean (SD) 36.4 (38.5) 36.9 (38.0) 35.6 (39.4)

Discharged, mean (SD) 9.0 (40.3) 12.0 (55.3) 5.6 (3.7)
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2.19), respectively. Physician risk assessment for the
possibility of a serious clinical event remained predictive
in the multivariate analysis, with an odds ratio of 1.03
(95% CI 1.02 to 1.03).
LIMITATIONS
There are some limitations in our study that need to be

addressed. First, approximately half of eligible patients
declined to participate in our study, introducing the
potential for sampling bias. By including 11
geographically diverse sites into what is to our knowledge
the largest study of syncope and near-syncope in the
elderly in the United States to date, we hoped to mitigate
the effects of any such bias. Second, the presence of near-
syncope was assigned by the treating physician. We did
not assess interrater reliability of this assignment, and
inconsistent assignment may introduce measurement bias.
However, a previous study reported high interrater
reliability (k¼0.88) in the determination of near-
Volume 73, no. 3 : March 2019
syncope.7 Finally, our study was limited to older adults
and should be replicated in other populations.
DISCUSSION
In our multisite observational cohort of older

adults, we found that patients with a presentation of
near-syncope had 30-day clinical event rates similar to
those with syncope. Furthermore, the specific event
types were similar between both groups. Also, despite
a higher prevalence of cardiac comorbidities and
dyspnea associated with a presentation of near-
syncope, treating physicians generally assigned a lower
risk to patients with near-syncope. Our findings
suggest that emergency physicians should manage older
adults with near-syncope or syncope in a similar
fashion.

Traditionally, the management of patients who
present with a chief complaint of near-syncope
encapsulates all the nuances and challenges within
Annals of Emergency Medicine 277



Table 2. Serious clinical events outcomes stratified by near-syncope.

Outcome
Overall Cohort

(n[3,581), No. (%)
Syncope

(n[2,201), No. (%)
Near-Syncope

(n[1,380), No. (%)

Any 30-day serious outcome 658 (18.4) 400 (18.2) 258 (18.7)

30-day death 44 (1.2) 31 (1.4) 13 (0.9)

Serious cardiac arrhythmias

Any arrhythmia 308 (8.6) 188 (8.5) 120 (8.7)

Ventricular fibrillation 8 (0.2) 7 (0.3) 1 (0.1)

Ventricular tachycardia (>30 s) 15 (0.4) 10 (0.5) 5 (0.4)

Symptomatic ventricular tachycardia (<30 s) 17 (0.5) 14 (0.6) 3 (0.2)

Sick sinus disease with alternating sinus bradycardia and tachycardia 23 (0.6) 16 (0.7) 7 (0.5)

Sinus pause >3 s 14 (0.4) 12 (0.5) 2 (0.1)

Mobitz II atrioventricular heart block 12 (0.3) 8 (0.4) 4 (0.3)

Complete heart block 23 (0.6) 18 (0.8) 5 (0.4)

Symptomatic supraventricular tachycardia 149 (4.2) 73 (3.3) 76 (5.5)

Symptomatic bradycardia 45 (1.3) 29 (1.3) 16 (1.2)

Pacemaker or implantable cardioverter-defibrillator malfunction

with cardiac pauses

2 (0.1) 1 1 (0.1)

Other serious outcomes

Myocardial infarction 69 (1.9) 37 (1.7) 32 (2.3)

Cardiac intervention 162 (4.5) 108 (4.9) 54 (3.9)

New diagnosis of structural heart disease 36 (1.0) 22 (1.0) 14 (1.0)

Stroke 29 (0.8) 15 (0.7) 14 (1.0)

Pulmonary embolism 34 (0.9) 15 (0.7) 19 (1.4)

Aortic dissection 0 0 0

Subarachnoid hemorrhage 2 (0.1) 1 1 (0.1)

CPR 8 (0.2) 4 (0.2) 4 (0.3)

Internal hemorrhage/anemia 169 (4.7) 105 (4.8) 64 (4.6)

Recurrent syncope/fall resulting in major injury 12 (0.3) 9 (0.4) 3 (0.2)
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emergency medicine. The difficulty begins with the
definition of near-syncope, also referred to as
presyncope.7 Near-syncope is typically described as the
sense of “lightheadedness derived from feeling an
Table 3. Multivariable logistic regression model predicting 30-day
composite serious outcomes.

Variables OR 95% CI

Near-syncope 0.94 (0.78–1.14)

Male sex 1.19 (0.98–1.44)

Race (not white) 0.75 (0.57–0.97)

History of congestive heart failure 1.37 (1.05–1.78)

History of coronary artery disease 0.99 (0.80–1.23)

History of arrhythmia 2.06 (1.68–2.53)

Abnormal ECG result 1.74 (1.42–2.15)

Dyspnea 1.78 (1.44–2.19)

Physician risk assessment 1.03 (1.02–1.03)

Hypotension 1.65 (1.26–2.15)

OR, Odds ratio.

278 Annals of Emergency Medicine
impending loss of consciousness.” The vagueness of
this definition results in a wide variety of presenting
complaints that must be sifted through to determine
whether a patient’s “lightheadedness,” “dizziness,” “not
feeling right,” or “unsteadiness” can definitively be
categorized as a near-syncopal event.14 Even standard
emergency medicine reference material is ambiguous
about where to present a discussion of near-syncope,
placing it under the categories of vertigo, syncope,
seizure, and dysrhythmia.15 In contrast to near-
syncope, the presence or absence of a syncopal event is
usually more definitive. This results in the apparent
alignment of near-syncope and syncope across a
spectrum of disease, with near-syncope appearing
definitionally less malicious than syncope.

Our study’s results should recalibrate the emergency
physician’s intuitions in regard to the expected risk of
30-day serious clinical events for near-syncope patients.
Although certain outcomes, such as symptomatic
supraventricular tachycardia, appear to occur more
Volume 73, no. 3 : March 2019
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frequently in near-syncope versus syncope (5.5% to 3.3%),
there is very little difference across all major outcomes in
this older population. Previous studies have reported
conflicting results, and near-syncope has been considered
inherently difficult to study, given the nebulous nature of
the presentation. Traditionally, the literature in regard to
the risk assessment was extrapolated from authors studying
syncope and secondarily reporting on their near-syncope
outcomes.16,17 For example, in 2001 Krahn et al18 studied
patients with unexplained syncope who received implanted
loop recorders. They noted that patients who continued to
experience syncope were more likely to have an arrhythmia
identified than those who reported near-syncope (64%
versus 25%). Although the difference between these groups
appears definitive, the ED patient does not typically
provide this level of pretest probability for disease (ie,
repeated episodes of unexplained syncope stable enough to
be evaluated in the outpatient setting).

Some of the literature has attempted to evaluate near-
syncope more directly. In 2009, Sun et al6 conducted a
chart review of 2,871 ED patients across 3 hospitals and
identified that near-syncope was associated with lower
risk compared with syncope. In contrast, in 2012
Grossman et al5 studied 244 patients at a single site and
found similar outcomes between patients with near-
syncope and syncope. These authors observed that
despite similar outcome rates, near-syncope patients were
discharged more frequently. Finally, in 2015
Thiruganasambandamoorthy et al conducted a
prospective observational study of 881 near-syncope
patients and assessed for 30-day serious outcomes.7 They
noted that 5.1% of their patients had serious outcomes
and that 1.7% of their cohort had serious outcomes
occurring outside of the hospital. Notwithstanding their
low serious adverse event rate because of broader
inclusion criteria (5.1% versus 18.1%), the authors
confirmed that emergency care providers have difficulty
in risk stratifying near-syncope patients. Emergency
physicians had difficulty in predicting whether
near-syncope patients would experience a
serious outcome (area under the receiver operating
characteristic curve 0.58).7

This tendency to underappreciate the risk of short-
term serious clinical events in near-syncope patients was
evident in our own analysis. Even after correcting for
other variables, the emergency physicians’ subjective
assessment in regard to the likelihood of 30-day serious
adverse events undervalued the risk of near-syncope.
Our study attempted to clarify near-syncope’s role as
alongside rather than behind syncope in predicting 30-
day serious clinical events. Following the guidelines laid
Volume 73, no. 3 : March 2019
out by the First International Workshop on Syncope
Risk Stratification in the Emergency Department, we
conducted the largest multicenter prospective
observational study of near-syncope and syncope
patients to date, to our knowledge.19 The results of this
analysis erode any meaningful difference in patient risk
afforded by either chief complaint. Also, the individual
risk to any single patient cannot be determined by the
broad nature of the claims made through this study. The
emergency physician, as always, must evaluate each
patient according to his or her unique clinical situation.

In summary, there was no significant difference in the
30-day composite outcome of death or serious clinical
events between older patients presenting to EDs with
either near-syncope or syncope. Clinicians should
consider using a similar risk-stratification and
management approach to both near-syncope and
syncope.

Supervising editor: Timothy F. Platts-Mills, MD, MSc. Specific
detailed information about possible conflict of interest for
individual editors is available at https://www.annemergmed.com/
editors.

Author affiliations: From the Department of Emergency Medicine,
William Beaumont Hospital–Troy, Troy, MI (Bastani); the
Department of Biostatistics, University of California Los Angeles
Fielding School of Public Health, Los Angeles, CA (Su, Weiss); the
Department of Emergency Medicine, University of Rochester,
Rochester, NY (Adler, Shah); Brigham and Women’s Hospital,
Harvard University, Boston, MA (Baugh); the Department of
Emergency Medicine, The Ohio State University Wexner Medical
Center, Columbus, OH (Caterino); the Department of Emergency
Medicine, William Beaumont Hospital–Royal Oak, Royal Oak, MI
(Clark); the Department of Emergency Medicine, University of
Texas–Southwestern, Dallas, TX (Diercks); the Department of
Emergency Medicine, Thomas Jefferson University Hospital,
Philadelphia, PA (Hollander); the Center for Policy and Research in
Emergency Medicine, Department of Emergency Medicine, Oregon
Health & Science University, Portland, OR (Malveau, Yagapen,
Sun); the Department of Emergency Medicine, Wake Forest School
of Medicine, Winston-Salem, NC (Nicks); the Department of
Emergency Medicine, University of California Davis School of
Medicine, Sacramento, CA (Nishijima); the Department of
Emergency Medicine, Northeast Ohio Medical University,
Rootstown, OH (Stiffler, Wilber); and the Department of Emergency
Medicine, Vanderbilt University Medical Center, Nashville, TN
(Storrow).

Author contributions: BCS conceived the study, designed the trial,
and obtained research funding. ANY and BCS supervised the
conduct of the trial and data collection. All authors undertook
recruitment of participating centers and patients and managed the
data, including quality control. AB, ES, REW, and BCS provided
statistical advice on study design and analyzed the data. AB
drafted the article, and all authors contributed substantially to its
revision. AB takes responsibility for the paper as a whole.
Annals of Emergency Medicine 279



Thirty-Day Serious Adverse Clinical Events for Elderly Patients With Near-Syncope Versus Syncope Bastani et al
All authors attest to meeting the four ICMJE.org authorship criteria:
(1) Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for the
work; AND (2) Drafting the work or revising it critically for important
intellectual content; AND (3) Final approval of the version to be
published; AND (4) Agreement to be accountable for all aspects of
the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and
resolved.

Funding and support: By Annals policy, all authors are required to
disclose any and all commercial, financial, and other relationships
in any way related to the subject of this article as per ICMJE conflict
of interest guidelines (see www.icmje.org). Dr. Bastani reports
receiving research funding from Radiometer and Portola and has
been a consultant for Portola. Dr. Adler reports receiving funding
from Roche. Dr. Caterino reports receiving funding from
AstraZeneca. Dr. Clark reports receiving research funding from
Radiometer, Ortho Clinical Trials, Janssen, Pfizer, National
Institutes of Health (NIH), Portola, Biocryst, GlaxoSmithKlein, the
Hospital Quality Foundation, and Abbott, and is a consultant for
Portola, Janssen, and the Hospital Quality Foundation. Dr. Diercks
is a consultant for Janssen and Roche, reports receiving
institutional research support from Novartis, Ortho Scientific, and
Roche, and is on the editorial board for Academic Emergency
Medicine and Circulation. Dr. Hollander reports receiving research
funding from Alere, Siemens, Roche, Portola, and Trinity. Dr.
Nishijima reports receiving honorarium from Pfizer. Dr. Storrow is a
consultant for Siemens and Quidel and is on the data and safety
monitoring board for Trevena. Dr. Sun is a consultant for
Medtronic. This work was supported by a grant from the National
Heart, Lung, and Blood Institute (grant NIH R01 HL 111033).

Publication dates: Received for publication July 9, 2018.
Revision received October 19, 2018. Accepted for publication
October 29, 2018. Available online December 7, 2018.

Presented at the Society for Academic Emergency Medicine
national meeting, May 2018, Indianapolis, IN.

Trial registration number: NCT01802398

The funding organization had no role in the design and conduct of
the study; collection, management, analysis, and interpretation of
the data; and preparation, review, or approval of the article. The
contents do not necessarily represent the official views of the NIH.

REFERENCES
1. Moya A, Sutton R, Ammirati F, et al. Guidelines for the diagnosis

and management of syncope (version 2009). Eur Heart J.
2009;30:2631-2671.

2. Sun BC, Emond JA, Camargo CA Jr. Characteristics and admission
patterns of patients presenting with syncope to US emergency
280 Annals of Emergency Medicine
departments, 1992-2000. Acad Emerg Med.
2004;11:1029-1034.

3. Newman-Toker DE, Hsieh YH, Camargo CA, et al. Spectrum of
dizziness visits to US emergency departments: cross-sectional
analysis from a nationally representative sample. Mayo Clin Proc.
2008;83:765.

4. Wood KA, Drew BJ, Scheinman MM. Frequency of disabling symptoms
in supraventricular tachycardia. Am J Cardiol. 1997;79:145.

5. Grossman SA, Babineau M, Burke L, et al. Do outcomes of near
syncope parallel syncope? Am J Emerg Med. 2012;30:203-206.

6. Sun BC, Derose SF, Liang LJ, et al. Predictors of 30-day serious
events in older patients with syncope. Ann Emerg Med.
2009;54:769-778.

7. Thiruganasambandamoorthy V, Stiell IG, Wells GA, et al. Outcomes in
presyncope patients: a prospective cohort study. Ann Emerg Med.
2015;65:268-276.

8. Nishijima DK, Lin AL, Weiss RE, et al. ECG predictors of cardiac
arrhythmias in older adults with syncope. Ann Emerg Med.
2017;71:452-461.e3.

9. Sun BC, Thiruganasambandamoorthy V, Cruz JD. Consortium to
Standardize ED Syncope Risk Stratification Reporting. Standardized
reporting guidelines for emergency department syncope risk-
stratification research. Acad Emerg Med. 2012;19:694-702.

10. Research Electronic Data Capture. Available at: https://projectredcap.
org/software. Accessed August 15, 2018.

11. Shen W-K, Sheldon RS, Benditt DG, et al. Guideline for the evaluation
and management of patients with syncope: a report of the American
College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll
Cardiol. 2017;70:e39-e110.

12. Gibson TA, Weiss R, Sun BC. Predictors of short-term outcomes after
syncope: a systematic review and meta-analysis. West J Emerg Med.
2018;19:517-523.

13. R Core Team. R: A Language and Environment for Statistical
Computing. Vienna, Austria: R Foundation for Statistical Computing;
2018. Available at: https://www.R-project.org. Accessed August 15,
2018.

14. Walker HK, Hall WD, Hurst JW. Clinical Methods: The History, Physical,
and Laboratory Examinations 3rd ed. Boston, MA: Butterworths;
1990:949.

15. Tintinalli JE, Stapczynski O, Ma OJ, et al. Tintinalli’s Emergency
Medicine. A Comprehensive Study Guide, 8th ed. New York, NY:
McGraw-Hill Education; 1993: chap 52, 127, 135, 170.

16. Garcia Reverte J, Llamas Lazaro C, Garcia Alberola A, et al. Prognosis
of presyncope in patients with structural heart disease [in Spanish].
Rev Esp Cardiol. 2004;57:629-634.

17. Nierop PR, van Mechelen R, van Elsacker A, et al. Heart rhythm during
syncope and presyncope: results of implantable loop recorders. Pacing
Clin Electrophysiol. 2000;23:1532-1538.

18. Krahn AD, Klein GJ, Yee R, et al; REVEAL Investigators. Predictive value
of presyncope in patients monitored for assessment of syncope. Am
Heart J. 2001;141:817-821.

19. Sun BC, Costantino G, Barbic F, et al. Priorities for emergency
department syncope research. Ann Emerg Med.
2014;64:649-655.
Volume 73, no. 3 : March 2019


