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Epidemiology of Syncope in Hospitalized Patients

 

William S. Getchell, MD, MPH, Greg C. Larsen, MD, Cynthia D. Morris, PhD, MPH, 
John H. McAnulty, MD

 

OBJECTIVE: 

 

To describe the etiologies of syncope in hospi-
talized patients and determine the factors that influence sur-
vival after discharge.

 

DESIGN: 

 

Observational retrospective cohort.

 

SETTING: 

 

Department of Veterans Affairs hospital, group-
model HMO, and Medicare population in Oregon.

 

PATIENTS: 

 

Hospitalized individuals (

 

n

 

 

 

5

 

 1,516; mean age 

 

6

 

SD, 73.0 

 

6

 

 13.4 years) with an admission or discharge diagno-
sis of syncope (ICD-9-CM 780.2) during 1992, 1993, or 1994.

 

MEASUREMENTS AND MAIN RESULTS: 

 

During a median hos-
pital stay of 3 days, most individuals received an electrocar-
diogram (97%) and prolonged electrocardiographic monitor-
ing (90%), but few underwent electrophysiology testing (2%)
or tilt-table testing (0.7%). The treating clinicians identified
cardiovascular causes of syncope in 19% of individuals and
noncardiovascular causes in 40%. The remaining 42% of indi-
viduals were discharged with unexplained syncope. Complete
heart block (2.4%) and ventricular tachycardia (2.3%) were
rarely identified as the cause of syncope. Pacemakers were
implanted in 28% of the patients with cardiovascular syn-
cope and 0.4% of the others. No patient received an implant-
able defibrillator. All-cause mortality 

 

6

 

 SE was 1.1% 

 

6

 

 0.3%
during the admission, 13% 

 

6

 

 1% at 1 year, and 41% 

 

6

 

 2% at
4 years. The adjusted relative risk (RR) of dying for individu-
als with cardiovascular syncope (RR 1.18; 95% confidence in-
terval [CI] 0.92, 1.50) did not differ from that for unexplained
syncope (RR 1.0) and noncardiovascular syncope (RR 0.94;
95% CI 0.77, 1.16).

 

CONCLUSIONS: 

 

Among these elderly patients hospitalized
with syncope, noncardiovascular causes were twice as com-
mon as cardiovascular causes. Because survival was not re-
lated to the cause of syncope, clinicians cannot be reassured
that hospitalized elderly patients with noncardiovascular and
unexplained syncope will have excellent outcomes.
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lation-based studies from the 1980s underscored the im-
portance of diagnosing the cause of syncope.

 

2–6

 

 Individu-
als with syncope of cardiovascular origin had a higher
1-year mortality (18%–33%) than individuals with noncar-
diovascular or unexplained syncope (6%–12%),

 

2–6

 

 and this
increased risk continued for 5 years.

 

7

 

 However, determin-
ing the etiology of a syncopal event was a diagnostic chal-
lenge that was unsuccessful in up to 47% of cases.

 

2–6

 

This discordance between a physician’s ability to es-
tablish a diagnosis for a syncopal event and the prognos-
tic importance of doing so has inspired much research on
evaluating syncopal events. This literature on syncope, of-
ten involving single-center referral populations and a sin-
gle diagnostic test,

 

8–13

 

 was summarized by a recent con-
sensus conference.

 

14,15

 

 However, the use of these newer
diagnostic testing modalities and the ability to identify eti-
ologies of syncope, have not been described in an unse-
lected population. Furthermore, the prognostic signifi-
cance of cardiovascular syncope has been questioned in
patients with heart disease and in the elderly,

 

9,16

 

 but has
not been reevaluated in more broadly defined populations
during the current era of diagnostic testing.

The goals of this study were to characterize the epide-
miology of individuals hospitalized with syncope in a
broad range of health care delivery settings. We wanted to
describe the diagnostic testing and the results of diagnos-
tic evaluations, and to determine if the etiology of syncope
continued to predict mortality in an unselected community-
based population.

 

METHODS

Study Design and Source of Patients

 

This study used an observational cohort design. To
minimize referral and institutional bias, we selected pop-
ulations served by three diverse health care systems in
Oregon: a tertiary-care VA hospital, a group-model HMO,
and Medicare. The Medicare population was drawn from
all hospitals in Oregon. We reviewed the hospitalization
databases of these organizations from January 1, 1992,
through December 31, 1994, identifying patients with
ICD-9-CM code 780.2 (syncope and collapse) as an admis-
sion diagnosis or as any one of the discharge diagnoses.
This method of retrospectively identifying individuals with
syncope on the basis of coded diagnoses is similar to
methods used in several previous studies.

 

3,5,17,18

 

 The first
admission for a patient during the study time frame was
identified for review; subsequent admissions were not in-
cluded. There were 324 patients identified at the VA
(0.98% of all admissions), 818 at the HMO (0.92%), and
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M

 

any individuals with syncope are admitted to the
hospital for diagnostic evaluation; in fact, syncope

accounts for 1% to 6% of all hospital admissions.

 

1

 

 Popu-
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5,314 (1.70%) from the Medicare population. After ex-
cluding Medicare patients admitted to the group-model
HMO’s hospitals, a sample of the remaining Medicare
charts was selected at random (

 

n

 

 

 

5

 

 554).

 

Study Population

 

Medical records on the 1,696 individuals were re-
viewed by one individual (WSG). The inclusion criterion
was a documented syncopal event that occurred prior to
hospital admission. We defined syncope as a transient
loss of consciousness that resolved spontaneously. Exclu-
sion criteria were cardiac arrest or a persistently altered
level of consciousness. For individuals transferred to an-
other hospital during their admission, both hospitals’
records were reviewed and considered as one hospitaliza-
tion. After initial review, 180 individuals (11%) were ex-
cluded, primarily because they had not experienced a
true syncopal event (

 

n

 

 

 

5

 

 107). Other reasons for exclu-
sion were syncope occurring after admission (

 

n

 

 

 

5

 

 40),
miscoding (

 

n

 

 

 

5

 

 22), and unavailable charts (

 

n

 

 

 

5

 

 11).
Overall, 1,516 patients with syncope were available for
analysis.

The ICD-9-CM code 780.2 (syncope and collapse) was
listed as the admission diagnosis for 67% of the patients
with documented syncope. Among the 501 patients with-
out an admission diagnosis of syncope, 32% had syncope
as the principal discharge diagnosis, while 68% had syn-
cope as a secondary discharge diagnosis. Our case ascer-
tainment strategy could not identify individuals with syn-
cope who had an alternative admission diagnosis and also
did not have syncope coded in one of the 10 discharge di-
agnosis positions.

 

Chart Review Data Collection

 

We reviewed each admission in detail and recorded
comorbidities included in the Charlson index.

 

19

 

 For other
cardiac conditions, we used standard definitions. Medical
problems identified during the admission were recorded
separately from preexisting conditions. Diagnostic test
use was recorded; however, results were documented only
for left ventricular systolic function measurements. Inter-
ventions such as pacemaker placement or cardioversion
were also recorded. We used physicians’, nurses’, and so-
cial workers’ notes to determine where patients lived be-
fore admission and at discharge.

We defined the etiology of the syncopal event as the
one determined by the treating physician, and later cate-
gorized diagnoses as cardiovascular, noncardiovascular,
or unexplained according to Kapoor’s groupings.

 

2

 

 Because
determining the etiology of syncope relies on history and
physical examination findings

 

2,14

 

 which may not have
been recorded in the chart, we felt that overruling the cli-
nicians’ diagnoses would be inaccurate. In addition, using
the diagnoses clinicians establish during actual practice
provides results that may be more generalizable than

those obtained using rigid abstraction protocols. While
retrospectively analyzing the charts of 100 patients with
syncope, Eagle and Black

 

5

 

 found that independent re-
viewers using strict criteria agreed with the attending
physician’s impression in all cases.

In the HMO and the VA, outpatient records and re-
current admissions within 90 days after discharge were
reviewed to determine diagnostic evaluations occurring as
an outpatient. When new etiologies for syncope were es-
tablished, they were recorded separately from initial diag-
nostic impressions. Clinic visits were not available for
Medicare patients, but recurrent admissions were re-
viewed in similar fashion. As the amount of testing after
discharge was clearly less than during the hospitalization,
we have used inpatient results in our analyses to combine
data from the different health care systems, except where
noted.

A second person blindly re-reviewed a random selection
constituting 5% of the 1,516 admissions. Weighted 

 

k

 

 scores
between the two reviewers were 0.71 for comorbidities, 0.79
for tests and therapies, and 0.91 for etiology of syncope. A

 

k

 

 score above 0.75 indicates excellent reliability.

 

20

 

Deaths

 

The primary long-term outcome was death from any
cause. Names and social security numbers were submit-
ted to the National Death Index to match with deaths
through December 31, 1996. This index is 99.9% specific
and 97% sensitive when the social security number is
available.

 

21

 

 Partial matches were all explicitly reviewed.
Only 3 of 444 individuals identified as deceased by chart
review (death certificate, autopsy, or Medicare files) were
not identified by the index. Individuals not identified as
deceased are assumed to have been alive on December
31, 1996, and their survival times are censored on that
date. For comparison, we calculated expected 4-year mor-
tality rates for the general U.S. population using 1995 vi-
tal statistics, and adjusting for age and sex.

 

22

 

Statistical Analysis

 

Statistical testing was performed using SPSS version
7.5 (SPSS Inc., Chicago, Ill). Continuous variables were
compared using analysis of variance or the Kruskal-Wallis
test. The 

 

x

 

2

 

 test was used to compare dichotomous vari-
ables.

 

20

 

 Survival curves were estimated using the method
of Kaplan and Meier

 

23

 

 and compared using the log-rank
test. All tests of hypotheses were considered significant
when two-sided probability values were 

 

p

 

 

 

,

 

 .05.
Cox proportional hazards analysis

 

24

 

 was used to eval-
uate the influence of syncope etiology on survival after
hospital discharge, after adjusting for age, comorbidity,
and other prognostic factors. Becaus e we suspected that
age and comorbidity were not linearly related to survival,
multiple expressions of the variables were tested using
likelihood ratios to determine the best fit. Age was entered
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into the model as a polynomial through the third power.
Comorbidities were combined into the Charlson index
and grouped into four categories (0, 1–2, 3–4, and 5 or
more) for use as an ordinal variable. Other predetermined
variables were tested in univariate fashion against mor-
tality using Kaplan-Meier survival and the log-rank test.
Variables reaching significance at 

 

p

 

 

 

#

 

 .20 were included
in the second block using forward stepwise regression, re-
quiring 

 

p

 

 

 

#

 

 .05 for entry.
The variables in the final model were age, age-squared,

age-cubed, gender, Charlson Comorbidity Index, conges-
tive heart failure, aortic stenosis, number of medical prob-
lems addressed during the admission, active malignancy
during the admission, dehydration during the admission,
distance from the hospital (more than or less than 50 miles),
health care system (Medicare, VA, or HMO), left ventricu-
lar systolic function (unknown, normal to mildly reduced,
or moderate to severely reduced), living arrangements at
discharge (independent, assisted care, or nursing facility),
and the etiology of the syncopal event (unexplained, non-
cardiovascular, or cardiovascular.) We tested multiple vari-
ables for interactions with age, sex, and health care sys-
tem. The only interaction that reached significance was
between age (in its polynomial form) and comorbidity. A
formal test of homogeneity of the three systems for the
main effects of etiology of syncope on survival supported
combining the data sources for the main analyses.

 

RESULTS

Demographics and Comorbidity

 

From the specified 3-year period, we reviewed the ad-
missions of 744 individuals with syncope at the HMO,
487 in the Medicare population, and 285 at the VA (Table
1). The mean age (

 

6

 

SD) was 73.0 (

 

6

 

13.4) years. Almost
two thirds lived in the Portland metropolitan area, and
only 6.5% were admitted to rural hospitals. Most patients
were living at home before admission and were admitted
through the emergency department. Preexisting cardiac
disease was common in the population, and hypertension
was described in almost half of the patients. The reviewed
admission was the first episode of syncope for 1,191 (79%)
of the 1,516 patients. The median length of stay was 3
days.

 

Etiologies of Syncopal Events

 

The treating clinicians assigned cardiovascular causes
of syncope during the admission in 19% of patients. The
most common cardiovascular etiologies (Table 2) were ar-
rhythmias, but complete heart block and ventricular tachy-
cardia were each identified as the etiology of syncope for
only 2% of patients. Obstructive cardiac causes of syncope
were infrequently identified: there were 14 individuals with
aortic stenosis, 10 with pulmonary emboli, and no patients
with hypertrophic cardiomyopathy.

Noncardiovascular causes of syncope were assigned
twice as often as cardiovascular etiologies, accounting for
40% of all patients. The most common noncardiovascular
causes assigned by physicians were vasovagal syncope,
orthostasis or dehydration, and medication-induced syn-
cope. Neurologic etiologies accounted for 4% of patients.

The remaining 42% of individuals were discharged
without a diagnosis for their syncopal event. The ages (

 

p

 

 

 

5

 

.16), ethnicity (

 

p

 

 

 

5

 

 .09), gender (

 

p

 

 

 

5

 

 .21), Charlson Co-
morbidity Index score (

 

p

 

 

 

5

 

 .22), and frequency of previous
syncope (

 

p

 

 

 

5

 

 .16) of the patients were distributed simi-
larly among the groups. As expected, individuals with car-
diovascular syncope had more preexisting cardiac disease,
including atrial fibrillation, congestive heart failure, and
coronary artery disease (

 

p

 

 

 

,

 

 .01), than the other groups.

 

Inpatient Diagnostic Testing

 

Because we did not know if diagnostic tests or inter-
ventions were performed before or after the establishment
of the etiology of syncope, we separated the population
into three etiologic groups for all analyses.

Twelve-lead electrocardiography (ECG) and telemetry
monitoring were performed frequently in all three groups;
however, there were more individuals with noncardiovas-
cular syncope who did not undergo telemetry monitoring
(Table 3). Individuals with cardiovascular syncope were
more likely to undergo echocardiography, cardiac cathe-
terizations, and electrophysiology studies, but very few in-
dividuals, regardless of the etiology of syncope, under-
went signal-averaged ECG, tilt-table testing, and thallium
studies. Individuals with unexplained syncope had more
neurologic testing, including computed tomographic scans
of the head and electroencephalograms.

 

Inpatient Interventions

 

As expected, most major interventions were provided
to individuals with cardiovascular syncope (Table 4). Per-
manent pacemakers were implanted in nearly one third of
these individuals, compared with none of the patients
with noncardiovascular syncope and five patients with
unexplained syncope (

 

p

 

 

 

,

 

 .001). Other major interven-
tions were infrequently performed, but again primarily in
individuals with cardiovascular syncope. No patient re-
ceived an implantable defibrillator.

Less-invasive interventions were provided in all groups.
Type 1 antiarrhythmic agents were given to 10.2% of pa-
tients with cardiovascular syncope, of whom 3.1% received
type 1c agents. Few patients required cardioversion or tem-
porary pacemaker placement. Cardiovascular medications
were frequently changed, especially in the group with car-
diovascular syncope. No specific therapy was provided for
64.8% of the noncardiovascular syncope group and 76.3%
of the unexplained syncope group, compared with only
12.7% of individuals with cardiovascular syncope (

 

p

 

 

 

,

 

 .001).
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Evaluation After Discharge

 

We reviewed the outpatient records for 458 patients
discharged with unexplained syncope at the HMO and the
VA (no outpatient records were available for the Medicare
population). During the 90 days after discharge, new di-
agnostic tests were performed in few patients: 31 Holter
monitors, 43 event monitors, 20 exercise stress tests, 25
echocardiograms, 4 thallium stress tests, 8 cardiac cathe-
terizations, 1 electrophysiology study, and no tilt-table
tests or signal-averaged ECGs. Seven new etiologies for
the original syncopal event were established: five individ-
uals with supraventricular rhythms, one with aortic
stenosis, and one with complete heart block. These new
diagnoses accounted for 1.5% of the patients with unex-
plained syncope in the HMO and the VA. There were nine

permanent pacemakers implanted, but no valve surgery
or defibrillator implantation.

In the Medicare population, inpatient records from the
90 days after discharge suggested similarly low rates of test-
ing in patients with initially unexplained syncope (

 

n

 

 

 

5

 

 172).
Five new diagnoses for syncope were established (2.9%): one
individual with ventricular tachycardia, one with complete
heart block, and one each with orthostasis, bleeding, and
vertebrobasilar insufficiency. One individual received a per-
manent pacemaker, and none underwent valve replacement
surgery or received an implantable defibrillator.

In summary, 15% of patients discharged with unex-
plained syncope underwent ambulatory cardiac monitor-
ing in the 3 months after discharge. However, other tests
and interventions were rarely performed after discharge,
and 98.5% of the patients did not have a cause of syncope
established. We used the cause of syncope at the time of
hospital discharge to combine data from all three systems
for our analyses.

 

Survival after Discharge

 

The median follow-up time after hospital discharge
was 2.8 years with a maximum of 5.0 years. Mortality
(

 

6

 

SE) for the study population was 1.1% 

 

6

 

 0.3% during

 

Table 1. Baseline Characteristics of Individuals Admitted to 

 

the Hospital with Syncope

 

Characteristic
Value

 

* 

 

(

 

n

 

 

 

5

 

 1,516)

 

Age in years, median (25th, 75th percentiles) 75 (67,82)
Non-Hispanic white 1,455 (96.0)
Male sex 847 (55.9)
Living status prior to admission

Independent 1,366 (90.1)
Assisted care 129 (8.5)
Nursing home 20 (1.3)
Unknown 1 (0.1)

Admission source
Emergency dept. 1,282 (84.6)
Clinic visit 123 (8.1)
Hospital transfer 58 (3.8)
Elective 30 (2.0)
Other/unknown 23 (1.5)

Cardiac disease prior to admission
Coronary artery disease 518 (34.2)
History of myocardial infarction 250 (16.5)
Congestive heart failure 258 (17.0)
Aortic stenosis 77 (5.1)

Dysrhythmias prior to admission
Complete heart block 21 (1.4)
Atrial fibrillation/flutter 277 (18.3)
Supraventricular tachycardia 71 (4.7)
Ventricular tachycardia 40 (2.6)
Pacemaker 57 (3.8)
Defibrillator 7 (0.5)

Other comorbid diseases prior to admission
Hypertension 688 (45.4)
Peripheral vascular disease 110 (7.3)
Cerebrovascular disease 330 (21.8)
Dementia 146 (9.6)
Diabetes 252 (16.6)

Charlson Comorbidity Index
0 490 (32.3)
1 or 2 656 (43.3)
3 or 4 273 (18.0)
5 or more 97 (6.4)

*

 

All values are 

 

n

 

 (%) unless otherwise specified.

 

Table 2. Etiology of the Syncopal Event

 

Etiology

 

n

 

 (%)
(

 

n

 

 

 

5

 

 1,516)

 

Cardiovascular 284 (18.7)
Bradycardia, unspecified 52 (3.4)
Complete heart block 36 (2.4)
Ventricular tachycardia 35 (2.3)
Atrial fibrillation or flutter 34 (2.2)
Supraventricular tachycardia 25 (1.6)
Sick sinus syndrome 23 (1.5)
Myocardial ischemia 16 (1.1)
Aortic stenosis 14 (0.9)
Pulmonary embolus 10 (0.7)
Mobitz 2 heart block 9 (0.6)
Pacemaker dysfunction 3 (0.2)
Other cardiovascular* 27 (1.8)

Noncardiovascular 602 (39.7)
Vasovagal 175 (11.5)
Orthostasis or dehydration 166 (10.9)
Drug induced 55 (3.6)
Bleeding or anemia 33 (2.2)
Seizures 29 (1.9)
Transient ischemic attack 18 (1.2)
Micturation or tussive 18 (1.2)
Cerebrovascular accident 13 (0.9)
Psychiatric 9 (0.6)
Other noncardiovascular

 

†

 

86 (5.7)
Unexplained 630 (41.6)

*

 

Includes unspecified arrhythmias, carotid sinus syncope, rup-
tured aorta, and miscellaneous.

 

†

 

Includes infections, vertigo, hypoglycemia, subclavian steal, and
miscellaneous.
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the admission, 13.4% 

 

6

 

 0.9% at 1 year, and 40.6% 

 

6

 

 1.6%
at 4 years. The expected 4-year mortality for this pop-
ulation

 

19

 

 (adjusted for age and sex) was 22.6%. Thus, the
cohort of patients with syncope had a 79% higher risk of dy-
ing than would be expected over 4 years. The risk of dying
was strongly related to age (Fig. 1) and comorbidity (Fig. 2).

At 4 years, the mortality for cardiovascular syncope was
46.3% 

 

6

 

 3.8%; for noncardiovascular syncope, 40.8% 

 

6

 

2.6%; and for unexplained syncope, 38.2% 

 

6 2.3% (Fig. 3).
Although there was an 8.1% range between groups in es-
timated mortality at 4 years, the survival curves (p 5 .16
by log rank) did not differ significantly. Stratifying by age
group did not change the relation between the different
etiologies of syncope (Fig. 4).

To adjust for baseline differences between the groups,
we used a multivariate model of survival. After adjusting
for age, gender, comorbidity, congestive heart failure, aor-
tic stenosis, left ventricular systolic function, active medi-
cal problems, discharge to nursing home or assisted care,
health care system, and distance from the hospital, the
etiology of syncope was not related to mortality (p 5 .23).
Compared with unexplained syncope (reference category
relative risk [RR] 1.0), the relative risk of dying after dis-
charge with cardiovascular syncope was 1.18 (95% confi-
dence interval [CI] 0.92, 1.50), and was 0.94 (95% CI
0.77, 1.16) with noncardiovascular syncope.

Limiting the multivariate analysis to individuals aged
65 years or older did not change these findings. Changing
the reference category for cardiovascular syncope to the
group of unexplained and noncardiovascular syncope
provided similar findings (RR 1.21; 95% CI 0.96, 1.52). An
analysis of individuals at the VA and the HMO, which in-
cluded diagnoses established as an outpatient, did not
change the results. Antiarrhythmic drug use, pacemaker
implantation, coronary artery disease, previous myocar-
dial infarction, and previous syncope were not predictors
of survival in the multivariate model (data not shown.)

Systematic Differences in Inpatient Management

The VA population was younger (mean, 66 years)
than the HMO or Medicare populations (mean, 72 and 79
years), had more preexisting heart disease, and under-
went slightly more testing. The HMO and Medicare popu-
lations had very similar demographics and testing, but
the HMO population had slightly less comorbid illness.
The rates of cardiovascular syncope were 16% at the
HMO, 18% at the VA, and 23% in the Medicare popula-
tion; they included, respectively, 2.8%, 2.1%, and 1.8%
with complete heart block and 1.5%, 2.7%, and 3.9% with
ventricular tachycardia. These clinically small differences
in diagnoses are due to differences in age and preexisting

Table 3. Tests Performed During the Syncope Admission

Test

Cardiovascular
Syncope, %

(n 5 284)

95% CI for
Difference
Between

CV and UN*

Noncardiovascular
Syncope, %

(n 5 602)

95% CI for
Difference
Between

NCV and UN†

Unexplained
Syncope, %

(n 5 630) p ‡

Standard cardiac tests
12-Lead electrocardiogram 99.6 (0.0, 3.4) 95.5 (24.4, 20.4) 97.9 .001
Telemetry monitoring 98.6 (3.5, 10.1) 82.1 (213.7, 26.3) 92.1 ,.001
Rule-out myocardial infarction§ 46.1 (26.1, 7.9) 36.4 (214.3, 23.3) 45.2 .002
Exercise test 5.3 (24.6, 2.2) 3.7 (25.3, 20.3) 6.5 .08
Holter monitoring 1.8 (25.1, 0.1) 1.5 (24.7, 20.9) 4.3 .006

Advanced cardiac tests
Echocardiogram 27.8 (4.5, 15.9) 10.5 (211.0, 23.2) 17.6 ,.001
Cardiac catheterization 12.7 (6.4, 13.0) 1.5 (23.2, 0.2) 3.0 ,.001
Electrophysiology study 4.9 (0.7, 5.3) 0.5 (22.6, 20.2) 1.9 ,.001
Stress thallium 3.2 (20.4, 3.6) 2.0 (21.1, 1.9) 1.6 .29
Signal-averaged electrocardiogram 1.8 (20.8, 2.4) 0.3 (21.6, 0.2) 1.0 .09
Tilt table 1.4 (20.3, 2.1) 0.7 (20.7, 1.1) 0.5 .30
MUGA scani 1.4 (21.1, 1.9) 0.5 (21.5, 0.5) 1.0 .37

Neurologic tests
Computed tomography, head 11.3 (217.6, 26.4) 20.1 (27.8, 1.4) 23.3 ,.001
Carotid ultrasound 7.4 (28.2, 0.2) 8.8 (26.0, 0.8) 11.4 .11
Electroencephalogram 4.6 (216, 26.8) 8.8 (210.9, 23.5) 16.0 ,.001
Magnetic resonance imaging, brain 1.8 (24.3, 0.5) 3.8 (22.0, 2.2) 3.7 .25
Lumbar puncture 0.4 (22.7, 0.3) 1.0 (21.9, 0.7) 1.6 .24

*Confidence intervals (95%) for the absolute percentage difference between cardiovascular syncope and unexplained syncope.
†Confidence intervals (95%) for the absolute percentage difference between noncardiovascular syncope and unexplained syncope.
‡p Values are derived from overall x2 for differences between the three groups.
§Defined as the use of telemetry and the measurement of at least two creatine phosphokinase levels in the first 24 hours of admission.
i MUGA indicates multiple gated acquisition radionuclide fraction.
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heart disease. All systems provided virtually identical
rates of intervention.

DISCUSSION

In this cohort of more than 1,500 elderly hospitalized
patients with syncope, the inpatient evaluation of syncope
was relatively parsimonious; the population identified as
having noncardiovascular syncope was twice as large as
that with cardiovascular syncope; and the etiology of the
syncopal event as determined by the treating physician
did not have prognostic significance, while age and co-
morbidity had a profound impact on survival.

Among individuals with unexplained syncope, most
had a 12-lead ECG (98%) and prolonged ECG monitoring
(93%), yet electrophysiology testing was rarely performed
(2%), and newer tests suggested for evaluating syncope—
signal–averaged ECG and tilt-table testing—were virtually
never performed (,1%), perhaps reflecting the inpatient
nature of this study. Despite this relative paucity of car-
diac tests, many individuals underwent electroencepha-
lography (16%), carotid ultrasound (11%), and computed
tomography of the head (23%), implying that clinicians
were focusing on neurologic etiologies more than cardiac
causes, despite descriptions of low yield from neurologic
testing for syncope.2,5

Most clinicians provided some therapeutic interven-
tion or medication change for individuals with cardiovas-
cular syncope. However, no specific therapy was provided
for many of the others, suggesting that clinicians were
wary of treating syncope without an identified cause. No
patients received implantable defibrillators, possibly be-
cause most defibrillators in use during the years reviewed
in this study required thoracotomy for implantation.

Some previous data suggest that hospitalized patients
and the elderly have a higher frequency of cardiovascular
syncope,2–4 but conflicting reports indicate a high inci-
dence of noncardiovascular syncope in the elderly.16,25

Our cohort of elderly, hospitalized patients was twice as
likely to have noncardiovascular syncope, and interest-
ingly, the prevalence of specific etiologies in our study
closely parallels data pooled from diverse populations.14

The concerns about sudden death after syncope are
often tied to cardiac dysrhythmias, such as ventricular
tachycardia.2 The incidence of ventricular tachycardia as
the etiology of syncope was less than one might expect.
Previous studies have suggested that 21% of patients with
heart disease (about half of our population) who have syn-
cope will have inducible ventricular tachycardia during
electrophysiology testing,15 while we report a 2.3% inci-
dence of ventricular tachycardia overall. One may specu-
late that more ventricular tachycardia would have been
identified if diagnostic evaluations were more extensive,

Table 4. Interventions During the Syncope Admission*

Intervention

Cardiovascular
Syncope
(n 5 284)

95% CI for
Difference
Between

CV and UN†

Noncardiovascular
Syncope
(n 5 602)

95% CI for
Difference
Between

NCV and UN‡

Unexplained
Syncope
(n 5 630) p§

Major cardiac therapies
Pacemaker placement 28.2 (23.3, 31.5) 0.0 (21.5, 20.1) 0.8 ,.001
Coronary artery bypass surgery 2.8 (0.8, 3.8) 0.0 (21.1, 0.1) 0.5 ,.001
Valve replacement 2.5 (1.3, 3.7) 0.2 NA 0.0 ,.001
Angioplasty 0.4 (20.5, 0.9) 0.3 (20.5, 0.7) 0.2 .80
Defibrillator 0.0 NA 0.0 NA 0.0 NA

Other therapies
Cardioversion 3.5 (2.0, 5.0) 0.0 NA 0.0 ,.001
Temporary pacemaker 3.5 (1.6, 4.8) 0.3 (20.6, 0.6) 0.3 ,.001
New type 1 antiarrhythmic 10.2 (7.1, 12.3) 0.5 (20.8, 0.8) 0.5 ,.001
Cardiovascular medications i increased 10.6 (20.3, 7.3) 6.1 (23.8, 1.8) 7.1 .06
Cardiovascular medications reduced 22.9 (9.5, 18.9) 15.8 (3.4, 10.8) 8.7 ,.001
Intravenous fluid rehydration 2.5 (24.2, 1.0) 22.9 (15, 22.6) 4.1 ,.001
Fludrocortisone 0.4 (20.5, 0.9) 2.8 (1.3, 3.9) 0.2 ,.001
Blood transfusion 2.1 (22.5, 1.7) 8.1 (3.1, 8.1) 2.5 ,.001
New seizure medication 0.0 (21.8, 0.2) 3.0 (0.7, 3.7) 0.8 ,.001

No specific therapy 12.7 (270.5, 256.7) 64.8 (216.6, 26.4) 76.3 ,.001

*All values are percent (95% confidence intervals). Percentages do not add to 100 as some individuals received multiple interventions. NA in-
dicates not applicable.
†Confidence intervals (95%) for the absolute percentage difference between cardiovascular syncope and unexplained syncope.
‡Confidence intervals (95%) for the absolute percentage difference between noncardiovascular syncope and unexplained syncope.
§ p Values are derived from overall x2 for differences between the three groups.
i Beta blockers, calcium channel blockers, nitrates, diuretics, digoxin, angiotensin-converting enzyme inhibitors, or hydralazine.
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but the difference may result from differences in the pop-
ulations. We included all individuals hospitalized with
syncope, while patients referred for electrophysiology test-
ing reflect a more select, younger population.

Individuals in our study with cardiovascular syncope
had the same long-term prognosis as individuals with
noncardiovascular and unexplained syncope in both un-
adjusted and adjusted analyses. The strength of this con-
clusion is supported by a post hoc analysis,26 which
showed that our study had a power of at least 83% to de-
tect a 30% increased hazard of dying for patients with
cardiovascular syncope as compared with other etiologies.

One reason why our results might differ from previ-
ous data is that we relied on clinicians to establish the
etiology of syncope, reviewing their findings retrospec-
tively. Because establishing the etiology of syncope relies

on the history and physical exam,2,14 we felt that overrul-
ing and “second guessing” the treating physician would
introduce inaccuracies. As mentioned, our treating clini-
cian diagnoses resulted in nearly identical frequencies for
specific etiologies of syncope as previous pooled data,14

and it is unlikely that misclassification accounts for our
findings.

Another possibility is that clinicians effectively treated
cardiovascular syncope such that the mortality was re-
duced to the rates for noncardiovascular or unexplained
syncope. Although most individuals with cardiovascular
syncope received interventions, no interventions have been
shown to prolong survival for patients with syncope. In
addition, the predominant interventions, pacemaker im-
plantation and antiarrhythmic drug use, did not affect
survival.

FIGURE 1. Influence of age on survival after syncope admission (n 5 1,516). Survival after an admission for syncope is profoundly af-
fected by age.
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A third possibility is that our hospitalized, elderly
patients are a different population than the previously
studied individuals with syncope. The mean age in our
population was 73 years, while most population-based
studies have described mean ages between 41 and 67
years.2–6,17,18 The age differential may simply reflect our
entirely hospitalized population, as individuals discharged
from an emergency department tend to be younger than
those who are admitted,4 but it may also reflect a change
in the criteria for hospital admission over time. Although
some suggest that syncope in the elderly is a different
syndrome,16,25 our stratified analyses showed no survival
differences between etiologies of syncope for any age
group.

Converse to the negligible impact of syncopal etiology
on survival, the effects of age and comorbid illness were
profound. Individuals under the age of 55 years had gen-

erally excellent outcomes, with 91% survival at 4 years.
On the other hand, individuals aged 85 years or older had
dismal outcomes, with 78% survival at 1 year and 31%
survival at 4 years. Similarly, individuals with no comor-
bid illness had survival of 81% at 4 years, compared with
23% survival for individuals with extensive comorbidity.
Presumably, low-risk patients were not admitted to the
hospital,2,4,6 so these survival figures cannot be applied to
all individuals with syncope. However, they may provide a
benchmark for estimating risk and planning therapy for
individuals admitted to the hospital after syncopal events.

The finding that the syncope etiology does not confer
prognostic significance supports a case-control study in
which syncope was not a risk factor for mortality, after
controlling for cardiac disease.27 As we only evaluated pa-
tients with syncope, we cannot comment directly; how-
ever, the 4-year mortality (41%) of our population was

FIGURE 2. Influence of Charlson Comorbidity Index on survival after syncope admission (n 5 1,516). A marked difference in survival
is seen for patients with higher Charlson indices. These differences continue for the entire period of follow-up.
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79% greater than expected in the U.S. population. It is
unclear whether this increased mortality results from as-
sociated comorbid conditions or relates specifically to
syncope.

The population of individuals that this study repre-
sents is not the entire universe of patients with syncope.
Obviously, many individuals will suffer syncope and never
see a clinician, while others will see a physician and not
be admitted. The most important limitation of our study
is that some individuals who have syncope and are admit-
ted for their syncope may be admitted under a presumed
or verified etiology and not have syncope listed in the ad-
mission or discharge diagnoses. Such individuals would
not be included in our study. If these individuals were
more likely to have a particular etiology for their syncope,
such as complete heart block or other cardiac causes, our
estimates of the frequencies for particular etiologies, for
diagnostic tests performed, and for interventions per-

formed may be in error. However, we believe that this
study captures a critically important population of indi-
viduals with syncope. Our population includes individu-
als with transient spells of loss of consciousness who
were admitted for diagnostic testing, therapeutic interven-
tion, or perhaps only for safety monitoring. These are the
individuals that raise concern among clinicians as to the
best way to proceed, and for whom the results are most
generalizable.

Another important limitation of this study is that our
data sources, although representative, are not a true ran-
dom sample of the full spectrum of health care delivery.
Thus, our estimates of frequency for comorbidity, diagnos-
tic testing, etiology of syncope, and therapeutic interven-
tion may differ from circumstances with different health
care delivery system representation. However, because
case ascertainment and data collection were performed
identically for each system, and our unit of analysis was

FIGURE 3. Unadjusted survival after syncope: influence of the etiology of syncope (n 5 1,516). Unadjusted Kaplan-Meier survival
curves show no differences in survival between the causes of syncope.
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Figure 4. Age-stratified survival among patients with different etiologies of syncope. (A) Individuals younger than 55 years; (B) indi-
viduals between 55 and 64 years of age; (C) individuals between 65 and 74 years of age; (D) individuals between 75 and 84 years
of age; and (E) individuals 85 years of age or older. Survival in each age stratum does not differ among individuals with different eti-
ologies of syncope; p values from log-rank tests are adjusted for secondary comparisons. Cardiovascular syncope, dotted line; un-
explained syncope, solid black line; noncardiovascular syncope, gray line. CV denotes cardiovascular.
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each individual, not the health care system, we feel that
the combination of these different data sources does not
undermine our main findings. Involvement of medical res-
idents may affect the process of care, but is unlikely to al-
ter the etiology of syncope or the long-term outcomes.

This cohort of individuals admitted to the hospital
with syncope was elderly and had significant comorbidity,
yet extensive evaluations were uncommon. Noncardiovas-
cular etiologies were identified twice as often as cardio-
vascular etiologies, but 42% of patients were discharged
without a diagnosis of syncope established. Four-year
survival was 59%, and was not affected by the etiology of
the syncopal event.

From this retrospective assessment, it is not possible
to define the appropriate evaluation and treatment for pa-
tients with syncope. However, as mortality was so strongly
related to comorbidity and age, rather than the etiology of
syncope, aggressively managing underlying diseases and
optimizing the use of appropriate therapies could poten-
tially improve survival. Clinicians caring for individuals
with noncardiovascular and unexplained syncope cannot
be reassured that their patients will have excellent out-
comes. Future research on improving survival for patients
hospitalized with syncope should focus not only on diag-
nosis and treatment of the syncopal event, but on the
whole individual.
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