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Abstract
Syncope is a common condition affecting many individuals, and it remains uncertain whether admission to
academic medical centers (AMCs) leads to better outcomes than non-AMCs. This study is aimed to
investigate whether there is a difference in mortality, length of stay (LoS), and total hospital charges
between patients admitted with syncope to AMCs and non-AMCs.

This retrospective cohort study used the National Inpatient Database (NIS) to examine patients aged 18
years and older admitted with a primary diagnosis of syncope to AMCs and non-AMCs from 2016 to 2020.
Univariate and multivariate logistic regression analyses were conducted, adjusting for confounders, to
assess the primary outcome of all-cause in-hospital mortality and secondary outcomes, including hospital
LoS and total cost of admission. Patient characteristics were also described.

Of the 451,820 patients who met the inclusion criteria, 69.6% were admitted to AMCs and 30.4% to non-
AMCs. Patient age was similar between the two groups (68 years in AMC versus 70 years in non-AMC; p <
0.001), as was sex distribution (52% female in AMC versus 53% in non-AMC; 48% male in AMC versus 47% in
non-AMC; p < 0.002). Most patients in both groups were white, while the percentages of black and Hispanic
patients were slightly higher in non-AMCs. The study found no difference in all-cause mortality between
patients admitted to AMCs and non-AMCs (p = 0.33). However, LoS was marginally longer in AMC patients
(2.6 days in AMC versus 2.4 days in the non-AMC group; p < 0.001), and the total cost was higher for AMCs
by $3,526 per admission. The estimated total economic burden related to syncope was over 3 billion USD per
year.

This study suggests that the teaching status of hospitals did not significantly affect the mortality of patients
admitted with syncope. However, it may have contributed to marginally longer hospital LoS and higher total
hospital charges.
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Introduction
Syncope is a transient loss of consciousness (TLoC) resulting from decreased cerebral blood flow [1]. While it
can present in different ways, determining if the underlying etiology is cardiac is crucial since this group of
patients has a worse prognosis [2]. The lifetime prevalence of syncope in the US is estimated to be 40%, with
1-3% of ED visits and 6% of hospital admissions resulting from syncope [3,4]. 

Despite the current consensus that history taking, physical examination, and EKG assessment are the
cornerstones of syncope evaluation [3,5-7], risk stratification can be challenging [8-10], leading to
unnecessary testing or admissions [11,12]. This challenge can make it difficult for physicians to balance the
appropriate use of healthcare with identifying high-risk individuals for adequate management.

Patients with syncope often undergo advanced imaging, significant consultation time, and hospital
admission, leading to a significant economic burden on healthcare systems [2,13-15]. It has been estimated
that the annual cost of syncope admission was close to $2.4 billion in the past, but no recent data are
currently available [14, 16].

Furthermore, while there is evidence that academic medical centers (AMCs) incur higher expenses that
might be justified by better outcomes, especially in patients with cancer [17-19], it is unclear whether
admission to AMCs improves outcomes such as mortality in patients admitted for syncope [20]. In medical
practice, it is essential to understand the quality of care (QoC) and cost.

Despite this need, no recent study representative of the US population nationwide has addressed these
questions. Therefore, we aimed to study the differences in outcomes, specifically mortality, length of stay
(LoS), and total hospital cost, in patients admitted to AMC compared to those admitted to non-AMCs, to
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better understand the ratio of QoC and resource utilization. This study used the National Inpatient Sample
(NIS) database to produce national estimates.

Materials And Methods
Study cohort
This study utilized the NIS database, the largest publicly available inpatient database in the United States.
The sample included patients admitted between January 2016 and December 2020 with a primary diagnosis
of syncope and collapse, as indicated by the International Classification of Diseases 10th Revision (ICD-10)
code R55. Patients aged 18 years and older admitted to acute care facilities were included, while those with
elective admissions and those younger than 18 years were excluded. The database did not include skilled
nursing and long-term acute care facilities. The study cohort was divided into two groups based on the
hospital's teaching status: AMCs and non-AMCs. An AMC was defined as a hospital accredited by the
Accreditation Council for Graduate Medical Education (ACGME), a member of the Council of Teaching
Hospitals (COTH), or any hospital with a ratio of full-time equivalent interns and residents to beds greater
than 0.25 [21].

Study outcomes
The primary outcome of this retrospective cohort study was in-hospital all-cause mortality, which was
defined as death during hospitalization and was coded in the database. This variable was not reported in
0.02% of hospitalizations, and admissions with missing data were excluded from the study. The secondary
outcomes were hospital LoS and total hospital charge. LoS was defined as the total number of days from
admission to discharge or death and was reported in 100% of hospitalizations. Total hospital charges were
also coded in the database and were not reported in 0.8% of hospitalizations; similarly, hospitalizations
with missing values were excluded from the sample. This variable was defined as the total hospital charges
and reported in USD. General demographics, such as age, sex, and race, were recorded. This study was
exempted from Institutional Review Board (IRB) review as it used data from the Healthcare Cost and
Utilization Project (HCUP) databases, which are classified as limited datasets. Under the Health Insurance
Portability and Accountability Act of 1996 (HIPAA) privacy rule, specified in 45 CFR, such limited datasets
are exempt from IRB review.

Statistical methods
The statistical analysis was conducted using STATA MP/17 version (StataCorp, College Station, Texas, USA).
The total number of patients that met the inclusion criteria was extracted, and baseline characteristics on
patient demographics, hospitalization, and hospital characteristics were described. Differences between
categorical variables, such as mortality, were tested using the Chi-square test. For hypothesis testing of
secondary outcomes, a student's t-test was conducted for continuous variables. To account for confounders
and effect modifiers, multivariate logistic regression analysis was performed, adjusting for age, race,
income, hospital characteristics, and burden of comorbidity determined by the Charlson comorbidity index.
Multivariate linear regression was used to determine predictors of LoS and resource utilization. Statistical
significance was defined as a two-tailed p-value <0.05.

Results
Patient characteristics
We analyzed data collected from the NIS database. We found 451,820 hospitalizations under the primary
diagnosis of syncope and collapse over five years in the US, of which 69.6% were treated in AMCs, and 30.4%
were treated in non-AMCs. The adjusted incidence rate of syncope using the United States Census Bureau
was 0.34 per 1,000 person-years. Among all the hospitalized patients, the mean age was 69, with the mean
age in non-teaching hospitals being 70 and in teaching hospitals being 68 (p <0.001). There was no clinically
relevant difference in sex distribution (males: 47% in non-AMC versus 48% in AMC and females: 53% in
non-AMC versus 52% in AMC; p = 0.002).

White patients were higher in non-teaching hospitals, comprising 73.04% of the patient population,
compared to 60.6% in teaching hospitals (p <0.001). In contrast, more Black patients were treated in
teaching hospitals (21.08%) than non-teaching hospitals (12.53%). Additionally, the proportion of Hispanic
patients was higher in non-teaching hospitals at 8.92%, compared to 10.94% in teaching hospitals (p
<0.001). The proportion of patients who identified as Asian was similar between the two hospital types, with
2.85% in non-teaching hospitals and 2.96% in teaching hospitals. Similarly, the percentage of Native
American patients was lower and similar between the two groups, with 0.4% in non-teaching hospitals and
0.31% in teaching hospitals (Table 1).
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 All patients Non-teaching Teaching P-value

Total 451,820 30.4 69.6 <0.001

Age 69.19 70.5 68.5 <0.001

Sex    0.002

  Male 47.74 47 48  

  Female 52.26 53 52  

Race    <0.001

  White 64.38 73.04 60.6  

  Black 18.47 12.53 21.08  

  Hispanic 10.32 8.92 10.94  

  Asian/PI 2.93 2.85 2.96  

  Native American 0.34 0.4 0.31  

  Others 3.56 2.26 4.11  

Median Household income   <0.001

  $1-$49,999 30.54 32.53 29.67  

  $50,000-$64,999 25.01 29.24 23.16  

  $65,000-$85,999 23.59 21.82 24.37  

  $86,000 or more 20.86 16.41 22.8  

Insurance    <0.001

  Medicare 68.78 72.58 67.11  

  Medicaid 10.83 8.62 11.8  

  Private 16.95 15.37 17.64  

  No insurance 3.44 3.43 3.45  

Hospital Region    <0.001

  Northeast 26.4 13.77 31.94  

  Midwest 18.27 18.86 18.01  

  South 39.24 47.17 35.77  

  West 16.09 20.2 14.29  

Hospital bed size    <0.001

  Small 21.18 14.93 23.92  

  Medium 31.58 30.78 31.93  

  Large 47.24 54.29 44.15  

Total charges 35,242.04 32,798.60 36,323.99 <0.001

LOS 2.6 2.44 2.67 <0.001

Mortality 1135 (0.25) 0.28 0.24 0.33

TABLE 1: Patient characteristics.

In-hospital mortality
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Among the 451,820 hospitalizations, 1,135 of them died. The overall mortality rate was 0.25%. The results
suggest that age, gender, Charlson Index, and Hispanic race are significantly associated with mortality.
Specifically, for each year's increase in age, the odds of mortality increased by a factor of 1.04 (95% CI: 1.02-
1.05), and being female decreased the odds of mortality by a factor of 0.69 (95% CI: 0.52-0.91). A higher
Charlson Index was associated with higher odds of mortality (aOR: 1.37, 95% CI: 1.30-1.44).

In terms of race, Hispanic patients had significantly lower odds of mortality (aOR: 0.56, 95% CI: 0.31-1.01)
compared to White patients. However, this association was only marginally significant, with a p-value of
0.05. There was no significant association between mortality and being Black, Asian/PI, Native American, or
other race. The other predictors tested, including the teaching status of the hospital, median household
income, insurance status, and hospital bed size, were not significantly associated with mortality, as shown
in Table 2.

 aOR 95% CI P-value 

Teaching Status 0.89 0.66-1.20 0.46

Age 1.04 1.02-1.05 <0.001

Female 0.69 0.52-0.91 0.01

Race    

  White Ref Ref Ref

  Black 0.79 0.54-1.14 0.21

  Hispanic 0.56 0.31-1.01 0.05

  Asian/PI 0.91 0.42-1.96 0.82

  Native American 1 - -

  Others 0.53 0.20-1.41 0.2

Median Household income   

  $1-$49,999 Ref Ref Ref

  $50,000-$64,999 0.89 0.62-1.29 0.56

  $65,000-$85,999 0.95 0.65-1.38 0.81

  $86,000 or more 0.81 0.54-1.22 0.33

Charlson Index 1.37 1.30-1.44 <0.001

Insurance    

  Medicare Ref Ref Ref

  Medicaid 1.86 1.05-3.27 0.03

  Private 1.09 0.64-1.85 0.74

  No insurance 0.87 0.21-3.58 0.85

Hospital bed size    

  Small Ref Ref Ref

  Medium 1.12 0.76-1.64 0.55

  Large 1.02 0.70-1.49 0.88

TABLE 2: Predictors of mortality.
aOR: Odds of mortality.

Length of stay
The difference in LoS between patients admitted to AMCs and those not admitted to AMCs was found to be
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statistically significant but not clinically relevant (non-AMC: 2.44 days versus AMC: 2.67 days; p <0.001).
Several factors were identified as positive predictors of extended in-hospital stay, including age (Coef 0.011,
p <0.001), female sex (Coef 0.060, p = 0.001), black patients (Coef 0.224, p <0.001), and Charlson
Comorbidity Index (CCI) (Coef 0.190, p <0.001). In addition, hospital bed sizes from medium (Coef 0.087, p =
0.006) to large (Coef 0.223, p <0.001) were also associated with an increased LoS. Conversely, several factors
were identified as negative predictors of the LoS, including Hispanic race (Coef -0.120, p <0.001), Asian race
(Coef -0.135, p = 0.039), household incomes over $50,000, and primary payer being private (Coef -0.12, p
<0.001) or no insurance (Coef -0.193, p <0.001). These findings are summarized in Table 3.

 Coefficient 95% CI P-value 

Teaching status 0.255 0.21 | 0.29 <0.001

Age 0.011 0.00 | 0.01 <0.001

Female 0.06 0.02 | 0.09 0.001

Race    

  White Ref Ref Ref

  Black 0.224 0.16 | 0.28 <0.001

  Hispanic -0.12 -0.17 | -0.06 <0.001

  Asian/PI -0.135 -0.26 |-0.00 0.039

  Native American 0.042 -0.22 |  0.31 0.75

  Others 0.013 -0.33 0.87

Median Household income   

  $1-$49,999 Ref Ref Ref

  $50,000-$64,999 -0.068 -0.11 | -0.01 0.006

  $65,000-$85,999 -0.102 -0.15 | -0.04 <0.001

  $86,000 or more -0.187 -0.24 | -0.12 <0.001

Charlson Index 0.19 0.17 | 0.20 <0.001

Insurance    

  Medicare Ref Ref Ref

  Medicaid 0.272 0.14 | 0.40 <0.001

  Private -0.12 -0.17 |  -0.06 <0.001

  No insurance -0.194 -0.28 | -0.10 <0.001

Hospital bed size    

  Small Ref Ref Ref

  Medium 0.087 0.02 | 0.14 0.006

  Large 0.223 0.17 | 0.27 <0.001

    

TABLE 3: Predictors of length of stay.

Total hospital charges
The results of this study indicate a significant difference in hospital charges between AMCs and non-AMCs.
The average charge for syncope patients at AMCs was $36,323, $3,525 higher than the average charge of
$32,798 at non-AMCs (p < 0.001). As most patients were admitted to the AMC, this charge difference could
account for a total cost differential of $1,383,504,003 annually. Therefore, the total cost of syncope
nationwide was $3,185,546,66 per year.
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Moreover, the study found that certain demographic groups were more likely to incur higher charges per
admission. Black (Coef 1,200; p = 0.005), Hispanic (Coef 7,823; p < 0.001), and Asian (Coef 6,965; p < 0.001)
patients were associated with higher charges. Additionally, a median household income of over $86,000
(Coef 2,710; p < 0.001) was found to be a positive predictor of the total cost (p < 0.001). Furthermore, the CCI
(Coef 1,566, p < 0.001) and hospital bed sizes of medium (Coef 3,983; p < 0.001) and large (Coef 4,078; p <
0.001) were also significantly associated with higher costs. The results are presented in Table 4.

 Coefficient 95% CI P-value 

Teaching Status 3,171.58 2249 | 4093 <0.001

Age -11.41067 -31  |  8.74 0.26

Female -470.7878 -915 | -25 0.03

Race    

  White Ref Ref Ref

  Black 1,200.81 358 | 2024 0.005

  Hispanic 7,823.40 6589 | 9057 <0.001

  Asian/PI 6,965.25 4443 | 9487 <0.001

  Native American -3,829.77 -7784 | 125 0.058

  Others 4,614.47 2360 | 6868 <0.001

Median Household income    

  $1-$49,999 Ref Ref Ref

  $50,000-$64,999 -45.35869 -827 |  736 0.9

  $65,000-$85,999 421.8933 -468 |  1312 0.35

  $86,000 or more 2,710.64 1558 | 3862 <0.001

Charlson Index 1,566.15 1418 | 1713 <0.001

Insurance    

  Medicare Ref Ref Ref

  Medicaid -1,168.14 -2255 | -80 0.035

  Private -301.1065 -1059 |  457 0.43

  No insurance -1,594.52 -2902 | -287 0.017

Hospital bed size    

  Small Ref Ref Ref

  Medium 3,983.27 2813 | 5153 <0.001

  Large 4,078.99 2989 | s5168 <0.001

TABLE 4: Predictors of total cost.

Discussion
Teaching hospitals in the United States are renowned for providing high-quality care [17, 20]. A literature
review conducted in 2002 concluded that the quality of care in teaching hospitals is superior to that in non-
teaching hospitals for common conditions among elderly patients [22]. Moreover, when we think about
common conditions, we cannot disregard syncope, as it affects about one in three adults during their
lifetime [15]. As we sought to investigate the impact of teaching status on syncope admissions, we found
that about 90,364 hospitalizations occur annually in the US. The incidence rate, adjusted using the United
States Census Bureau data, was 0.34 per 1,000 person-years. While this represents a decrease in frequency
compared to the initial Framingham Heart Study data [23], it is consistent with recent data suggesting that
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the incidence is between 0.80 and 0.93 per 1,000 person-years [24]. Our results demonstrate that more
patients are admitted to teaching hospitals with teaching status, with 69.6% admitted to teaching hospitals
compared to 30.4% admitted to non-teaching hospitals (p <0.001). This is likely due to teaching hospitals'
better reputation for providing quality healthcare [17]. However, contrary to previous studies [20], the
teaching status of the hospitals did not show any statistically significant impact on mortality (p = 0.33).
While this finding might seem counterintuitive, we hypothesized that it could partly be explained by the low
overall mortality associated with this condition. Death associated with syncope is uncommon and generally
limited to patients with underlying structural heart diseases [25]. 

We observed a statistically significant difference in the LoS (p <0.001) and total cost (p <0.001) of patients
admitted to teaching hospitals with syncope. The effect of a hospital's teaching status on syncope-related
hospital admissions has not been extensively studied, and we lack a concrete explanation. However, a
literature review on the prognosis of patients admitted to teaching hospitals suggests that patients treated at
teaching hospitals and high-volume centers tend to be sicker and frequently have complex clinical
conditions involving different organ systems compared to those treated in non-teaching hospitals [26, 27].
As a result, patients require more extensive work, resulting in longer LoS and increased costs in teaching
hospitals. In a study by Sloan FA, the approximate hospital cost was observed to be at most 20% higher in
major teaching hospitals than in non-teaching hospitals, but their study was based on a sample of 367
hospitals [17]. Therefore, it is assumed that the increased cost is due to examining cost differences by cost
center, such as higher costs for investigations and pathological tests at major teaching hospitals.

The cost of hospital care is generally higher in teaching hospitals than in non-teaching hospitals due to
factors such as higher staff costs and more complex medical cases [28]. Our study estimated the annual in-
hospital cost of syncope nationwide to be over $3 billion per year, which is higher than previously reported
[14].

Age was found to be a significant predictor of mortality (adjusted odds ratio [aOR]: 1.04, p <0.001) and
increased LoS (p <0.001) in our analysis. Syncope is typically caused by defects in blood pressure regulatory
mechanisms, such as the cardiovascular system, baroreceptor function, autonomic nervous systems, and
humoral systems, which are more common in older adults [12]. Additionally, dehydration is a significant
cause of orthostatic syncope, and older individuals are more susceptible to dehydration due to reduced thirst
sensation and alterations in renal function [29-31]. The prevalence of syncope increases with age, with the
highest incidence observed in patients aged 70-89 years [23].

Our study also found that female patients had higher rates of hospital admissions than males and were less
likely to experience mortality as an outcome in both univariate and multivariate models, with lower total
costs. However, females were associated with increased LoS. Reflex syncope, the most common cause of
syncope, is more prevalent in women, with more episodes of reflex syncope in women than men (7.2 ± 9.4 vs.
5.0 ± 6.4, p = 0.001), which may explain the increased admission rates [32]. 

In our analysis of the effect of race on outcomes in syncope-related hospital admissions, we found that
mortality did not differ significantly between white and non-white patients in the univariate regression
model. However, the Black race was associated with increased LoS compared to the White race, while the
Hispanic and Asian races had decreased LoS compared to the White race. Furthermore, the total cost of care
was higher for Black, Hispanic, and Asian races than for White races, with Hispanics having the highest total
cost. In contrast, Native Americans had lower total costs compared to White Americans. Despite a thorough
literature review, we could not identify any previous studies analyzing the impact of race on syncope-related
admissions. While these findings are difficult to explain, they are essential for guiding the management of
patients with syncope.

Study limitations
The data used in this study was obtained from the NIS database, which has its own limitations. The NIS
database does not track individuals but rather inpatient stays, thus limiting our ability to identify if the same
individual was admitted multiple times. This, in turn, may overestimate the sample size as the study
analyzed a five-year cohort. Additionally, as randomization cannot be performed in observational studies,
we could not account for selection bias or residual confounders. Nonetheless, it would be ethically
inappropriate to assign patient admissions to an AMC or non-AMC to assess the impact of mortality.

Conclusions
Our study analyzed a large cohort of over 400,000 patients over a period of five years and found that
approximately 0.24-0.28% of admitted patients died during their in-hospital stay. Interestingly, we found no
evidence suggesting that admitting patients with syncope to AMC improved mortality outcomes compared
to non-AMC. While prior research had suggested that some medical conditions may have better outcomes
when treated in AMC, this did not hold true for syncope patients. Moreover, the independent mortality
predictors were age, the burden of comorbidities assessed using CCI, and Medicaid as the primary payer. LoS
was found to be only marginally increased by 0.2 days, which may be clinically insignificant. Additionally, we
found that admissions to AMC incurred costs that were 3,526 USD higher than those to non-AMC. Overall,
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our study estimates the economic burden of syncope to be over three billion dollars annually.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Wayne HH: Syncope. Physiological considerations and an analysis of the clinical characteristics in 510

patients. Am J Med. 1961, 30:418-438. 10.1016/0002-9343(61)90051-1
2. Shiyovich A, Munchak I, Zelingher J, Grosbard A, Katz A: Admission for syncope: evaluation, cost and

prognosis according to etiology. Isr Med Assoc J. 2008, 10:104-108.
3. Goldberger ZD, Petek BJ, Brignole M, et al.: ACC/AHA/HRS versus ESC guidelines for the diagnosis and

management of syncope: JACC guideline comparison. J Am Coll Cardiol. 2019, 74:2410-2423.
10.1016/j.jacc.2019.09.012

4. Chen LY, Shen WK, Mahoney DW, Jacobsen SJ, Rodeheffer RJ: Prevalence of syncope in a population aged
more than 45 years. Am J Med. 2006, 119:1088.e1-1088.e7. 10.1016/j.amjmed.2006.01.029

5. Shen WK, Sheldon RS, Benditt DG, et al.: 2017 ACC/AHA/HRS 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. Circulation. 2017, 136:e60-e122.
10.1161/CIR.0000000000000499

6. Brignole M, Moya A, de Lange FJ, et al.: 2018 ESC Guidelines for the diagnosis and management of syncope .
Eur Heart J. 2018, 39:1883-1948. 10.1093/eurheartj/ehy037

7. Sheldon R, Rose S, Ritchie D, et al.: Historical criteria that distinguish syncope from seizures . J Am Coll
Cardiol. 2002, 40:142-148. 10.1016/s0735-1097(02)01940-x

8. Hamer AW, Rubin SA, Peter T, et al.: Factors that predict syncope during ventricular tachycardia in patients .
Am Heart J. 1984, 107:997-1005. 10.1016/0002-870390841-x

9. Zimmermann T, du Fay de Lavallaz J, Nestelberger T, et al.: International validation of the Canadian
Syncope Risk Score: a cohort study. Ann Intern Med. 2022, 175:783-794. 10.7326/M21-2313

10. Costantino G, Sun BC, Barbic F, et al.: Syncope clinical management in the emergency department: a
consensus from the first international workshop on syncope risk stratification in the emergency department.
Eur Heart J. 2016, 37:1493-1498. 10.1093/eurheartj/ehv378

11. Sarasin FP, Junod AF, Carballo D, Slama S, Unger PF, Louis-Simonet M: Role of echocardiography in the
evaluation of syncope: a prospective study. Heart. 2002, 88:363-367. 10.1136/heart.88.4.363

12. Canzoniero JV, Afshar E, Hedian H, et al.: Unnecessary hospitalization and related harm for patients with
low-risk syncope. JAMA Intern Med. 2015, 175:1065-1067. 10.1001/jamainternmed.2015.0945

13. Sandhu RK, Tran DT, Sheldon RS, Kaul P: A population-based cohort study evaluating outcomes and costs
for syncope presentations to the emergency department. JACC Clin Electrophysiol. 2018, 4:265-273.
10.1016/j.jacep.2017.09.003

14. Sun BC, Emond JA, Camargo CA Jr: Direct medical costs of syncope-related hospitalizations in the United
States. Am J Cardiol. 2005, 95:668-671. 10.1016/j.amjcard.2004.11.013

15. Angus S: The cost-effective evaluation of syncope . Med Clin North Am. 2016, 100:1019-1032.
10.1016/j.mcna.2016.04.010

16. Sun BC: Quality-of-life, health service use, and costs associated with syncope . Prog Cardiovasc Dis. 2013,
55:370-375. 10.1016/j.pcad.2012.10.009

17. Sloan FA: Quality and cost of care by hospital teaching status: what are the differences? . Milbank Q. 2021,
99:273-327. 10.1111/1468-0009.12502

18. Ellenbogen MI, Brotman DJ, Lee J, Koloms K, O'Leary KJ: Characteristics of syncope admissions among
hospitals of varying teaching intensity. South Med J. 2019, 112:143-146. 10.14423/SMJ.0000000000000942

19. Valencia V, Arora VM, Ranji SR, Meza C, Moriates C: A comparison of laboratory testing in teaching vs
nonteaching hospitals for 2 common medical conditions. JAMA Intern Med. 2018, 178:39-47.
10.1001/jamainternmed.2017.6032

20. Burke LG, Frakt AB, Khullar D, Orav EJ, Jha AK: Association between teaching status and mortality in US
hospitals. JAMA. 2017, 317:2105-2113. 10.1001/jama.2017.5702

21. Agency for Healthcare Research and Quality, Rockville, MD. (2020). HCUP National Inpatient Sample (NIS).
Healthcare Cost and Utilization Project. (2020). https://hcup-us.ahrq.gov/nisoverview.jsp.

22. Ayanian JZ, Weissman JS: Teaching hospitals and quality of care: a review of the literature . Milbank Q.
2002, 80:569-593. 10.1111/1468-0009.00023

23. Soteriades ES, Evans JC, Larson MG, Chen MH, Chen L, Benjamin EJ, Levy D: Incidence and prognosis of
syncope. N Engl J Med. 2002, 347:878-885. 10.1056/NEJMoa012407

24. Alshekhlee A, Shen WK, Mackall J, Chelimsky TC: Incidence and mortality rates of syncope in the United
States. Am J Med. 2009, 122:181-188. 10.1016/j.amjmed.2008.08.024

25. Olshansky B, Poole JE, Johnson G, et al.: Syncope predicts the outcome of cardiomyopathy patients: analysis
of the SCD-HeFT study. J Am Coll Cardiol. 2008, 51:1277-1282. 10.1016/j.jacc.2007.11.065

2023 Malik et al. Cureus 15(5): e39545. DOI 10.7759/cureus.39545 8 of 9

https://dx.doi.org/10.1016/0002-9343(61)90051-1
https://dx.doi.org/10.1016/0002-9343(61)90051-1
https://pubmed.ncbi.nlm.nih.gov/18432020/
https://dx.doi.org/10.1016/j.jacc.2019.09.012
https://dx.doi.org/10.1016/j.jacc.2019.09.012
https://dx.doi.org/10.1016/j.amjmed.2006.01.029
https://dx.doi.org/10.1016/j.amjmed.2006.01.029
https://dx.doi.org/10.1161/CIR.0000000000000499
https://dx.doi.org/10.1161/CIR.0000000000000499
https://dx.doi.org/10.1093/eurheartj/ehy037
https://dx.doi.org/10.1093/eurheartj/ehy037
https://dx.doi.org/10.1016/s0735-1097(02)01940-x
https://dx.doi.org/10.1016/s0735-1097(02)01940-x
https://dx.doi.org/10.1016/0002-870390841-x
https://dx.doi.org/10.1016/0002-870390841-x
https://dx.doi.org/10.7326/M21-2313
https://dx.doi.org/10.7326/M21-2313
https://dx.doi.org/10.1093/eurheartj/ehv378
https://dx.doi.org/10.1093/eurheartj/ehv378
https://dx.doi.org/10.1136/heart.88.4.363
https://dx.doi.org/10.1136/heart.88.4.363
https://dx.doi.org/10.1001/jamainternmed.2015.0945
https://dx.doi.org/10.1001/jamainternmed.2015.0945
https://dx.doi.org/10.1016/j.jacep.2017.09.003
https://dx.doi.org/10.1016/j.jacep.2017.09.003
https://dx.doi.org/10.1016/j.amjcard.2004.11.013
https://dx.doi.org/10.1016/j.amjcard.2004.11.013
https://dx.doi.org/10.1016/j.mcna.2016.04.010
https://dx.doi.org/10.1016/j.mcna.2016.04.010
https://dx.doi.org/10.1016/j.pcad.2012.10.009
https://dx.doi.org/10.1016/j.pcad.2012.10.009
https://dx.doi.org/10.1111/1468-0009.12502
https://dx.doi.org/10.1111/1468-0009.12502
https://dx.doi.org/10.14423/SMJ.0000000000000942
https://dx.doi.org/10.14423/SMJ.0000000000000942
https://dx.doi.org/10.1001/jamainternmed.2017.6032
https://dx.doi.org/10.1001/jamainternmed.2017.6032
https://dx.doi.org/10.1001/jama.2017.5702
https://dx.doi.org/10.1001/jama.2017.5702
https://hcup-us.ahrq.gov/nisoverview.jsp
https://hcup-us.ahrq.gov/nisoverview.jsp
https://dx.doi.org/10.1111/1468-0009.00023
https://dx.doi.org/10.1111/1468-0009.00023
https://dx.doi.org/10.1056/NEJMoa012407
https://dx.doi.org/10.1056/NEJMoa012407
https://dx.doi.org/10.1016/j.amjmed.2008.08.024
https://dx.doi.org/10.1016/j.amjmed.2008.08.024
https://dx.doi.org/10.1016/j.jacc.2007.11.065
https://dx.doi.org/10.1016/j.jacc.2007.11.065


26. Iezzoni LI, Shwartz M, Moskowitz MA, Ash AS, Sawitz E, Burnside S: Illness severity and costs of admissions
at teaching and nonteaching hospitals. JAMA. 1990, 264:1426-1431.

27. Ananthakrishnan AN, McGinley EL, Saeian K: Effect of hospital volume and teaching status on outcomes of
acute liver failure. Liver Transpl. 2008, 14:1347-1356. 10.1002/lt.21519

28. Sloan FA, Feldman RD, Steinwald AB: Effects of teaching on hospital costs . J Health Econ. 1983, 2:1-28.
10.1016/0167-6296(83)90009-7

29. Lipsitz LA: Altered blood pressure homeostasis in advanced age: clinical and research implications . J
Gerontol. 1989, 44:M179-M183. 10.1093/geronj/44.6.m179

30. Bauer JH: Age-related changes in the renin-aldosterone system. Physiological effects and clinical
implications. Drugs Aging. 1993, 3:238-245. 10.2165/00002512-199303030-00005

31. Davis KM, Fish LC, Minaker KL, Elahi D: Atrial natriuretic peptide levels in the elderly: differentiating
normal aging changes from disease. J Gerontol A Biol Sci Med Sci. 1996, 51:M95-M101.
10.1093/gerona/51a.3.m95

32. Park J, Jang SY, Yim HR, et al.: Gender difference in patients with recurrent neurally mediated syncope .
Yonsei Med J. 2010, 51:499-503. 10.3349/ymj.2010.51.4.499

2023 Malik et al. Cureus 15(5): e39545. DOI 10.7759/cureus.39545 9 of 9

https://pubmed.ncbi.nlm.nih.gov/2391739/
https://dx.doi.org/10.1002/lt.21519
https://dx.doi.org/10.1002/lt.21519
https://dx.doi.org/10.1016/0167-6296(83)90009-7
https://dx.doi.org/10.1016/0167-6296(83)90009-7
https://dx.doi.org/10.1093/geronj/44.6.m179
https://dx.doi.org/10.1093/geronj/44.6.m179
https://dx.doi.org/10.2165/00002512-199303030-00005
https://dx.doi.org/10.2165/00002512-199303030-00005
https://dx.doi.org/10.1093/gerona/51a.3.m95
https://dx.doi.org/10.1093/gerona/51a.3.m95
https://dx.doi.org/10.3349/ymj.2010.51.4.499
https://dx.doi.org/10.3349/ymj.2010.51.4.499

	Impact of Admission of Patients With Syncope in Non-Teaching Hospitals Versus Teaching Hospitals: A Nationwide Analysis
	Abstract
	Introduction
	Materials And Methods
	Study cohort
	Study outcomes
	Statistical methods

	Results
	Patient characteristics
	TABLE 1: Patient characteristics.

	In-hospital mortality
	TABLE 2: Predictors of mortality.

	Length of stay
	TABLE 3: Predictors of length of stay.

	Total hospital charges
	TABLE 4: Predictors of total cost.


	Discussion
	Study limitations

	Conclusions
	Additional Information
	Disclosures

	References


