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Abstract

Objectives—To determine the impact of admission among TIA patients in the Emergency
Department (ED).

Study Desigh—Retrospective cohort study using national Veterans Administration data (2008).

Methods—We first analyzed whether admitted patients were discharged from the hospital with a
diagnosis of TIA. We then analyzed whether admission was associated with a composite outcome
(new stroke, new myocardial infarction, or death in the year after TIA) using multivariate logistic

regression modeling with propensity score matching.

Results—Among 3623 patients assigned a diagnosis of TIA in the ED, 2118 (58%) patients were
admitted to the hospital or placed in observation compared with 1505 (42%) patients who were
discharged from the ED. Among the 2118 patients who were admitted, 903 (43% of admitted
group) were discharged from the hospital with a diagnosis of TIA, and 548 (26% of admitted
group) were discharged with a diagnosis of stroke. Admitted patients were more likely than non-
admitted patients to receive processes of care (i.e., brain imaging, carotid imaging,
echocardiography). In matched analyses using propensity scores, the one-year composite outcome
in the admitted group (15.3%) was not lower than the discharged group (13.3%, OR 1.17 [0.94—
1.46), p=0.17).

Conclusions—Less than half of patients admitted with a diagnosis of TIA retained that
diagnosis at hospital discharge. Although admitted patients were more likely to receive diagnostic
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procedures, we did not identify improvements in outcomes among admitted patients; however,
evaluating care for patients with TIA is limited by the reliability of secondary data analysis.

Keywords

transient ischemic attack; diagnoses; health policy and outcome research; secondary prevention

Introduction

Methods

Persons who experience a transient ischemic attack (TI1A) have a 90-day risk of stroke as
high as 15%, about twice as much as persons with a recent stroke.! Prompt management of
stroke risk factors can reduce the risk of future atherosclerotic events.2 Two European
randomized controlled trials of outpatient interventions showed that TIA can be managed as
an outpatient.3# Several United States studies have shown that the use of emergency
department protocols for TIA expedites a diagnostic workup,® while decreasing costs due to
a shorter length of hospital stay.56 On the other hand, in-hospital initiation of secondary
prevention has been associated with high rates of medication adherence and better vascular
outcomes.”:8 The American Heart Association guideline on TIA states that “it is reasonable
to hospitalize patients with TIA if they present within 72 hours” if the predicted risk of
stroke is high or an outpatient work-up cannot be completed within 2 days; however, this
statement has a “C” level of evidence.?

Surveys of emergency department utilization®-12 or administrative datal3 have identified
predictors of admission for patients presenting with TIA to the emergency department.
However, these data sources typically do not contain information on what happens to
patients after admission or disposition. The objective of this study was to examine the
impact of admission on the certainty of TIA diagnosis as well as health care utilization and
outcomes among patients assigned a diagnosis of TIA in the emergency department.

Study setting and population

The Veterans Health Administration (VHA) is the largest integrated healthcare system in the
United States. The VHA databases contain data in the inpatient, outpatient, and emergency
department settings, so it does contain information about patients who either stayed
overnight or were discharged from the emergency department. Of note, there was not a
national VHA policy guiding whether patients presenting with TIA should be admitted.

We queried VHA national administrative databases to identify all patients assigned a
primary diagnosis of TIA (International Classification of Disease, Ninth Revision (ICD-9)
code of 435.x) at emergency departments in fiscal year (FY) 2008 [October 1, 2007 to
September 30, 2008] at 131 acute care Veterans Affairs Medical Centers (VAMCSs). This
diagnosis code and method is used to identify patients with TIA in the majority of
observational studies about predictors of admission,®1112.14 though a few studies use a
subset of the ICD-9 435 code.10:13 |f a patient had more than one presentation of TIA during
this time period, we included only the first presentation.
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The main variable of interest was whether the patient stayed overnight in the hospital —
either admitted to the hospital or placed in observation — or was discharged from the
emergency department. Since the vast majority of patients who stayed overnight were
admitted instead of placed in observation, we labeled the group that stayed overnight as
being admitted. We included all admissions that occurred within the second day after
presentation because patients could remain in the emergency department for a prolonged
period if there were no available hospital beds. For each patient in the sample, we obtained
demographic characteristics of age and sex. We also searched for the following diagnosis
codes of atherosclerotic risk factors assigned in the year prior to TIA presentation:
hypertension, diabetes, atrial fibrillation, history of prior stroke, TIA, or myocardial
infarction. If the patient was admitted, we also obtained the diagnosis code assigned at
hospital discharge.

Next, we identified the diagnostic work-up each patient received during a 90 day time
window: 60 days prior to presentation of the index TIA to 30 days after presentation of the
index TIA. Neuroimaging of the brain included either computerized tomography (CT) of the
head or magnetic resonance imaging (MRI) of the brain. Internal carotid artery imaging
included carotid ultrasound, magnetic resonance angiography (MRA) of the neck,
computerized tomography angiography (CTA), or catheter-based angiography. Cardiac tests
consisted of transthoracic echocardiography (TTE) or transesophageal echocardiography
(TEE).

Finally, we obtained the occurrence of a composite outcome of a new stroke, new
myocardial infarction, or death within the year after presentation of TIA. This composite
outcome is used in landmark secondary stroke prevention studies, 16 and we used similar
outcomes to ensure comparability. Stroke and myocardial infarction were ascertained
through primary diagnosis codes assigned during VHA emergency department visits or
hospitalizations, excluding those identified during the index presentation of TIA.17 Mortality
was ascertained using the Vital Status Files (VSF), which identifies deaths from a variety of
VHA and non-VHA sources. Previous reports indicate that the VSF is relatively complete
and accurate when compared with information contained in the National Death Index (NDI),
the typical “gold standard” for death ascertainment; more than 98.3% of deaths in the VSF
have been confirmed with deaths in the NDI.18:19 The V/SF does not contain cause of death,
but studies have shown that death certificates are also not accurate.2°

To validate the information obtained from the national VHA administrative databases, we
performed a chart review of patients in our sample who presented with TIA at three of the
131 VAMC:s. The chart abstractors reviewed the medical chart for the same information
queried in the national VHA administration databases without knowing the results of those
queries. The research team compared the data obtained in medical chart review against data
obtained from the national databases. When a discrepancy was observed, the research team
re-reviewed the medical chart to determine whether there was an error in the chart
abstraction or whether the administrative database query should be revised. For example, the
administrative databases could not identify whether hospitalized patients were assigned a
bed with continuous cardiac rhythm monitoring (e.g., telemetry) as identified through chart
review, so that variable was dropped. There was a high level of agreement; using the
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administrative databases, we were able to identify 95% of the diagnostic tests abstracted
during chart review. We also determined that when the diagnosis of TIA was assigned in the
ambulatory (hon-emergency department) clinic, it almost always referred to a prior event
instead of a new event. In addition, we determined that when patients were discharged with a
diagnosis of stroke after being admitted from the index presentation, this meant that the
original TIA event was re-diagnosed as a stroke after brain neuroimaging, and that a new
stroke did not occur during the hospital stay.

Among all patients who were assigned a diagnosis of TIA in the emergency department, we
calculated the proportion of patients who were not admitted (group 1) and who were
admitted (group 2a). Among the patients admitted, we calculated the subset who were
subsequently discharged from the hospital with a diagnosis of stroke or TIA (group 2b) and
from that group, a further subset who were discharged with a diagnosis of TIA (group 2c).

We then calculated the median proportion of patients who were admitted at the hospital
level. To limit the impact of hospitals who manage only a small number of patients with
TIA, we also calculated the median proportion of patients who were admitted among
hospitals where more than 10 patients were assigned with a diagnosis of TIA in the
emergency department in that year.

The main analyses compared the groups admitted versus not admitted (Group 1 versus
Group 2a). Chi-square or student t-tests were used to compare the two groups in terms of
demographic and clinical characteristics, receipt of brain imaging and cardiac imaging, and
in subsequent healthcare utilization. Finally, we compared whether the two groups differed
in the occurrence of the composite outcome at one year after presentation of TIA in bivariate
and multivariate analyses that adjusted for the presence of atherosclerotic risk factors.
Because the decision to admit patients is not made at random, we analyzed predictors of
admission, then performed matching by propensity scores, which described the likelihood
that a patient was admitted, whether or not they were actually admitted. We derived
propensity scores by building a logistic regression model using admission as the outcome
variable, where the covariates consisted of stroke risk factors: age, sex, hypertension,
hypercholesterolemia, diabetes, and history of stroke or TIA. For every patient in the sample
who was not admitted, we matched the nearest neighbor in the admitted group by propensity
score within one standard deviation of the probability estimate. Patients in the admitted
group could only be matched with one patient in the non-admitted group; in other words,
matching was performed without replacement. Matched analyses were performed on the
paired patients.

We conducted multiple sensitivity analyses. In the first sensitivity analysis, we restricted the
admitted group to only patients with a discharge diagnosis of TIA or stroke (group 2b). In
the second sensitivity analysis, we further restricted the admitted group to only patients with
a discharge diagnosis of TIA (group 2c). We re-ran all models using the outcome of stroke
instead of a composite outcome of stroke, myocardial infarction, and death, and we re-ran
models using a 30 or 90-day outcome instead of a one-year outcome. We re-ran all
propensity score matching using the different samples of the admitted group and the
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different outcome of stroke. Institutional Review Board approval was obtained at the
VAMC:s affiliated with the authors. All analyses were performed using SAS 9.1 (Cary, NC).

The analytic sample consisted of 3623 Veterans presenting to an emergency department with
TIA in fiscal year 2008. Among these TIA patients, 2005 were admitted to the hospital and
113 placed in the observation unit within the second day after presentation, so there were
2118 (58% of sample, group 2a) who stayed overnight in the hospital and 1505 (42% of
sample) who were discharged from the emergency department (Figure 1). Among the 2118
patients who stayed overnight, 903 (43% of admitted group, group 2c) were discharged with
a diagnosis of TIA, and 548 (26% of admitted group) were discharged with a diagnosis of
stroke. Of the remaining 667 patients (31% of admitted group), the five most frequent
discharge diagnoses were skin sensation disturbance (46, 2%), syncope (45, 2%), migraine
(21, 1%), hypertension (20, 1%), and speech disturbance (17, 1%, Table 1).

Among the 131 VHA hospitals, there were 9 hospitals without any patients assigned a
diagnosis of TIA in the emergency department. Among the remaining 122 VHA hospitals,
the median proportion of admission was 55.8% (interquartile range [41.0, 69.4]). We further
excluded the 22 hospitals with fewer than ten patients presenting with TIA, and the median
proportion of admission remained similar (57.1%, interquartile range [46.3, 71.8]), Figure
2).

Compared to patients who were not admitted, patients who were admitted were more likely
to have stroke risk factors including: older age, male gender, atrial fibrillation, hypertension,
and diabetes (Table 2). Multivariate logistic models that used the dependent variable of
admission had low discriminatory ability to predict which patient got admitted (c-statistic =
0.55, data not shown). Patients who were admitted were much more likely than those who
were not admitted to undergo any neuroimaging of the brain (91% vs. 78%), MRI scans
(59% vs. 16%), carotid artery imaging (52% vs. 38%), or echocardiogram (46% vs. 22%, all
p-values<0.01 in Table 2).

In the unadjusted main analyses (group 1 versus group 2a), the group that stayed overnight
just missed having a significantly higher risk of the one-year composite outcome (15.3%
versus 13.2%, p=0.06, Table 2). The sensitivity analyses that restricted the patients who
stayed overnight to those with a discharge diagnosis of TIA or stroke (group 1 versus group
2b) or TIA (group 1 versus group 2c) also did not show that the admitted group had fewer
occurrences in the composite outcome compared to the group not admitted (Table 2). In
multivariate analyses, predictors of the composite outcome included older age, history of
atrial fibrillation, and prior history of stroke, but not admission (odds ratio (OR) 1.12, 95%
confidence interval (Cl) [0.92-1.36]; Table 3). In the sensitivity analyses that restricted the
admission group to either discharge diagnoses of stroke and TIA or TIA alone, admission
remained unassociated with the composite outcomes (Table 3).

The propensity score analysis had similar results. Among the original 1505 patients who
were not admitted at time of index TIA, 656 (44%) had an exact match of propensity scores,
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an additional 672 (45%) had matches within one standard deviation, leaving 177 (12%)
without a match within one standard deviation. Therefore, the matched analyses consisted of
1328 pairs of patients with a match within one standard deviation. As expected when groups
are matched by propensity score, there were no longer any significant differences in baseline
characteristics (Table 4). Patients who were admitted remained more likely to get a
diagnostic workup, similar to the original results (Table 4). For the composite outcome, there
remained no difference between the admitted and not-admitted group in unadjusted
comparisons (15.3% for the admitted group versus 13.3% for the not admitted group,
p=0.15,Table 4) or adjusted comparisons (OR 1.17 [0.94 — 1.46), p=0.17, results not shown).

Further sensitivity analyses that incorporated a 30 or 90 day outcome instead of 365 day
outcome, and used outcomes of either stroke or death instead of the composite outcome
showed no differences from the main results.

Discussion

Although our initial objective was to compare outcomes between a group of TIA patients
who were and were not admitted, we believe that the most important finding of this study is
that among patients who were admitted, less than half are subsequently discharged from the
hospital with that diagnosis. It is reasonable to believe that a considerable proportion in the
non-admitted group may not retain the diagnosis of TIA either had they undergone further
examination and testing. In fact, only 16% of the non-admitted patients underwent an MRI
scan. Without methods of primary data collection that occur in cohort studies to confirm the
diagnosis of TIA, we are concerned that secondary data collection methods are subject to
biases regarding the certainty of the diagnosis of TIA.

Our findings are similar to a study conducted at a tertiary hospital serving the South Western
Sydney Area Health Service. Among 570 patients who were assigned a diagnosis of TIA
and subsequently admitted, only about half retained a diagnosis of TIA according to hospital
discharge codes or by expert review; about a quarter had a diagnosis of stroke, and the
remaining quarter had a diagnosis other than stroke or TIA.21

We only performed chart reviews at three hospitals instead of the entire sample, so we can
only speculate why the diagnosis of TIA in the emergency department is different from the
discharge diagnosis. Typically, physicians assign the diagnosis in the emergency department,
whereas coders assign the diagnosis of the hospital stay after reviewing the entire medical
record. In addition, making a definitive diagnosis of TIA is difficult, and there is frequent
disagreement, even among experts.22-24 One study suggested that routine use of MRI scans
among patients with a diagnosis of TIA would change the diagnosis to stroke in about one-
third of cases.2® If MRIs are obtained, they are typically performed in the hospital setting
and not in the emergency department setting. It is important to note that episodes that do not
qualify as TIAs, such as “transient neurological attacks” or “transient ischemic attack
mimics”, may still confer an elevated risk of stroke,2 though it is not as high as for patients
with transient ischemic attacks.2’
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The median admission proportion of 58% in our study is similar to concurrent data using
nationally representative samples of emergency departments in the United States: the 2006—
2008 National Emergency Department Sample® showed that 64% of patients presenting with
TIA were admitted and the 2003—-2008 National Hospital Ambulatory Medical Care
Survey2 showed that 62% of patients presenting with TIA were admitted (Table 5). Unique
to our study is that we can report the proportion admitted at the hospital level. Even though
all hospitals belong to the same integrated health care system which mitigates financial
barriers to care, we found considerable variation in the proportion of TIA patients admitted
by hospital.

We did uncover one other study based in Sydney that also analyzed whether admission had
an impact on outcomes, and they did find benefit at 28 days among the group that was
admitted, though there was no difference in outcomes at subsequent endpoints.1* Most of the
other similar studies focused on predictors of admission and did not collect data beyond the
time of hospital discharge.

We believe that there are two explanations that explain why admission did not yield better
outcomes. While we did not find improvements in outcomes among patients hospitalized
with TIA, we did identify one other study that did a similar comparison, and contrary to our
study, they found benefit at 28 days among the group that was admitted.14 That study was
conducted among six hospitals in the Sydney area, and we do not know why the results in
these two studies differed. While the simplest explanation in our study is that the care
delivered during admission was ineffective to prevent vascular events or that care delivered
to patients not admitted was effective to prevent vascular events, we believe that two other
explanations are more likely. One explanation is that the group not admitted contains a
greater considerable proportion of patients without a true TIA, and thus had a lower risk of
vascular events than the admitted group. A second explanation is that patients who are
admitted have more severe clinical symptoms or prognosis than we measured in our clinical
variables.. We performed multivariate analyses and propensity score matching, but such
methods cannot fully compensate for missing clinical variables. Only studies that use chart
reviews can obtain the clinical information to overcome this omitted variable bias.

There are several additional limitations of the study to highlight. The VHA databases do not
provide information on non-VHA care and events. We cannot identify Veterans who drop
out of VHA care altogether, although a comparison of Medicare databases indicate that
many Veterans use both VHA and non-VHA services.2® However, mortality ascertainment is
expected to be complete, even when the death occurs outside VHA, 1 and we did not find
differences in mortality. We did not have access to the results of diagnostic testing; thus, we
could not determine if appropriate follow-up action was taken. Studies of the Veteran
population may not be fully generalizable because of the predominantly male population
with particular socioeconomic characteristics.2? In particular, our sample has access to the
primary care system within VHA, but that may be more for patients belonging to more
fragmented health care systems. To this point, the study that reported the lowest proportion
of admission was based in an integrated health care system, where physicians may be more

J Stroke Cerebrovasc Dis. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cheng et al. Page 8

certain that patients sent home from the emergency department could obtain diagnostic tests
as an outpatient.30

Conclusions

We found considerable variation in the proportion of TIA patients admitted by hospital in
this integrated healthcare system. Among patients who were assigned a diagnosis of TIA in
the emergency department and admitted, less than half were discharged from the hospital
with a diagnosis of TIA. Although persons with TIA who were admitted were more likely to
receive a timely diagnostic workup, we could not detect improvements in one-year
outcomes. While we could not identify improvements in outcomes among the admitted
group compared to the group not admitted, we also conclude that evaluating care for patients
with TIA is limited by lack of primary data collection on the certainty of diagnosis,
especially among those not admitted.
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3623 veterans
ICD code of TIA (435.x) assigned at emergency department or urgent care settings
October 1, 2007 to September 30, 2008

Y A 4

Group 1 Group 2a
1505 veterans 2118 veterans
Not admitted within 2 days Admitted within 2 days
of TIA presentation of TIA presentation
A 4 r
Group 2b 667 veterans

Discharged with

1451 veterans diagnosis other than

Discharged with stroke or TIA

stroke or TIA
v
v
Group 2¢
903 veterans 548 veterans
Discharged with TIA Discharged with stroke
FIGURE 1.

Subgroups of admitted patients compared to patients not admitted.
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FIGURE 2.
Proportion of patients with TIA who were admitted, among hospitals with greater than 10

TIA patients presenting in FY2008, by hospital (N=100)
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Most common diagnosis codes assigned at hospital discharge among veterans assigned a diagnosis code of
TIA in the emergency department (n=2118)

Diagnosis
TIA

Ischemic stroke

ICD Code
435.x
433.x1, 434, 436

Skin sensation disturbance  782.0

Syncope
Migraine
Hypertension

Speech disturbance

780.2
346.90
401.9
784.5

Orthostatic hypotension 458.0

Malaise and fatigue
Convulsions
Dizziness

Headache

Altered mental status
Chest pain

Mental disorder

Bell’s palsy

780.79
780.39
780.4
784.0
780.97
786.59
294.8
351.0

Number (%)
903 (43%)
548 (26%)
46 (2%)
45 (2%)
21 (1%)
20 (1%)
17 (1%)
16 (1%)
16 (1%)
15 (1%)
15 (1%)
14 (1%)
12 (1%)
12 (1%)
11 (1%)
11 (1%)
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TABLE 2

Characteristics of Veterans presenting with TIA (N=3623)

Page 14

Group 1: Not Group 2a: All Group 2b: Admissions Group 2c: Admissions
admitted admissions with discharge with discharge
(N=1505) (N=2118) diagnoses of TIA or diagnosis of TIA (N =
stroke (N=1451) 903)
Baseline characteristics
Age 68 68 69 69°*
Male 94 9™ 9™ 9™
Prior History of:
TIA 14 13 12 13
Stroke 17 18 18 17
TIA or stroke 26 25 25 25
Atrial fibrillation 15 19** 19* 19**
Hypertension 69 74 76" 747"
Diabetes 38 447" 6% 43*
Myocardial infarction 1 2 2 2
Diagnostic work-up
CT or MRI of the brain 78 917" 92" 917"
MRI of the brain 16 5996 ** 5496 % 49%
Carotid artery imaging 38 52 ** 577%% 55 %%
Echocardiogram 22 467% 51 49
Outcomes
Ischemic stroke 54 6.3 747 5.0
Any stroke 55 6.4 74" 5.0
MI 11 1.4 14 1.2
Death 7.4 8.7 8.2 7.3
Composite outcome: any stroke, MI, 13.2 15.3 158% 12.9

or death

p-values refer to bivariate analyses compared to Group 1

*
p <0.05

*:

*
p<0.01
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TABLE 3

Odds ratios (95% confidence intervals) for predicting one-year composite outcome of stroke, M, or death

Group 1 and Group 2a (all Group 1 and Group 2b Group 1 and Group 2c (admissions
admissions), N=3623 (admissions with discharge with discharge diagnosis of TIA),
diagnosis of TIA or stroke), N=2408
N=2956
Hospital admission  1.12 (0.92 - 1.36) 1.15(0.93, 1.41) 0.89 (0.69 - 1.14)
Age 1.02 (1.02 - 1.03) 1.02 (1.01, 1.03) 1.02 (1.01-1.03)
Hypertension 1.06 (0.84 — 1.34) 1.10 (0.85, 1.43) 1.12 (0.83 - 1.52)
Atrial fibrillation 1 43 (1.14 - 1.80) ™ 1.36 (1.05, 1.76) 1.41 (1.05 - 1.90)
Diabetes 1.20 (0.98 — 1.46) 1.20 (0.96, 1.49) 1.15 (0.89 — 1.48)
Stroke 1.74 (1.38 - 2.20) 1.78 (1.38,2.29) 1.90 (1.42 - 2.54) ™"
TIA 0.78 (0.59 — 1.04) 0.78 (0.57, 1.08) 0.76 (0.53 — 1.09)
MI 1.62 (0.90 - 2.93) 1.65(0.86, 3.17) 3.10 (153-6.27)"
*
p <0.05
Ak
p<0.01
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Comparison of characteristics and outcomes between patients not admitted and admitted after matching by

propensity scores.

Not admitted Admitted
(N =1328) (N =1328)
Demographic characteristics
Age 68.0 (11.9) 68.1 (11.8)
Male 1268 (95.5) 1269 (95.5)
Prior History of:
TIA 167 (12.6) 183 (13.8)
Stroke 229 (17.2) 239 (18.0)
Atrial fibrillation 206 (15.5) 214 (16.1)
Hypertension 945 (71.2) 943 (71.0)
Diabetes 540 (40.7) 555 (41.8)
Myocardial infarction 18 (1.4) 23 (1.7)
Diagnostic tests performed near the time of TIA presentation
Neuroimaging of the brain 1037(78.1) 1203 (90.6) ™"
Carotid atery imaging 506 (38.1) 690 (51.9)
Echocardiogram 290 (21.8) 616 (46.4) el
One year outcome among Veterans with TIA
Ischemic stroke 69 (5.2) 88 (6.6)
Any stroke 70 (5.3) 89 (6.7)
MI 15 (1.1) 17 (1.3)
Death 103 (7.8) 113 (8.5)
Composite outcome: any stroke, MI, or death 177 (13.3) 203 (15.3)

p-values refer to bivariate analyses compared to the not admitted group

*
p <0.05

Hok

p<0.01

J Stroke Cerebrovasc Dis. Author manuscript; available in PMC 2018 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Cheng et al.

TABLE 5
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Literature about admission rates for persons presenting with TIA to the emergency department

Reference Pubmed 1D

Data source

Cohort definition

Sample size Admission

Multivariate model
predictors of

Ambulatory Medical
Care Survey, 1992—
2001. 4 week collection
period per year

diagnosis fields

Weighted N= 2.9 million
54% admission, no change
over time

admission
Gladstone, 20043! Ontario Stroke registry, registry N=371 Did not compare
May to December 2000 24% admission admitted versus not
[19-37%] admitted. Analysis
focused on those not
admitted.
Edlow, 20061% National Hospital 435 in any of three N=769 NE region of US

Josephson, 200830

16 Kaiser hospitals Feb
1997-1998

Primary diagnosis (code
not mentioned)

N=1707
14% admission

Atrial fibrillation, prior
TIA, persistent
symptoms, use of
ticlpoidine, speech
impairment, gait
disturbance, or
weakness.

ABCD, score was
weakly associated with
admission, (explained
only 4% of the variance)

Kehdi, 200814 6 hospitals in southwest | 435 N=2535 Did not analyze
Sydney, 2001-2005 72% admission (66—78%) predictors of admission.
Admission was
beneficial in preventing
early recurrence, no
difference from 29to
365 days
Coben, 200810 2002 Healthcare Cost 435.8 N=34,843 Age younger than 85,
and Utilization Project, 435.9 as principal 53% admission women, urban,
represents 93% of all diagnosis comorbidities,
hospitals in 11 states Medicare, weekend
presentation
Ghia, 20102t 1 hospital in 435 N=750 82% admission Did not analyze
southwestern Sydney, predictors of admission.
2003-2007

Chaudhry, 2013°

National Emergency
Department Sample
(NEDS), 2006-2008.
Composed of HCUP,
state Emergency
Department and
Inpatient databases.
Represents about 20%
of all ED (28 million
visits at 980 hospitals)

435.xx Primary diagnosis

Weighted N= 812908
64% admission

Age younger than 60,,
women, comorbidities,
higher income,
Medicare, teaching
hospital

Ambulatory Medical
Care Survey, 1997-
2008. 4 week collection
period per year. 87-98%
participation by the

field

57% admission 1997-2002
(52%) increased to 2003—
2008 (62%)
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Durrani-Tarig, 201313 6 New Jersey hospitals 435.9 based on physician’s | N-8216 No multivariate analysis
that have at least 25,000 | diagnosis Increase from 2000 (70%) was done.
visits per year from t0 2010 (91%)
January 2000 to
December 2010 using
the same billing service
Kamel 201312 National Hospital 435.xx only in primary N=782 NE region of US, non-

white, Private insurance,
off hours, arrival by
ambulance, higher BP
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Reference Pubmed 1D

Data source

Cohort definition

Sample size Admission

Multivariate model
predictors of
admission

approximately 10% of
US EDs

Kapral, 2016 32

Ontario Stroke Registry
from April 1, 2008 to
March 31, 2011. Study
includes both minor
ischemic stroke and TIA

Registry diagnosis

N=8540
47% admission

Disabled prior to event,
hypertension,
hyperlipidemia, current
smoker, atrial
fibrillation, wekness at
presentation, speech
disturbance at
presentation, duration of
symptoms>10 minutes,
arrival by ambulance,
emergency department
overcrowding, weekend
presentation.

Lesenskyj, 2016 33

One hospital from
January 2014 to April
2015

Primary diagnosis (code
not mentioned)

N=260 68% admission

No multivariate analysis
was done on the
predictors of admission

Current project

Veterans Health
Administration inpatient
and outpatient databases
from Oct 1, 2007 to
Sept 30, 2008

435.xx Primary diagnosis

N=3623
58% admission

Atrial fibrillation,
hypertension, diabetes.
Admission did not
change outcomes at one-
year
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