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Supplemental Methods

Design

We used publicly available, statewide administrative claims data provide to the Agency for Healthcare
Research and Quality for its Healthcare Cost and Utilization Project (HCUP) by the Florida Agency for
Health Care Administration and the New York Statewide Planning and Research Cooperative System.*
We included available data from all ED visits and hospitalizations to nonfederal medical centers in
Florida from 2005-2015 and New York from 2006-2015. Each patient included in the HCUP database is
assigned a personal linkage number that allows for anonymous tracking through ED and hospital
encounters.?

Subjects

To identify our study cohort, we identified hospitalized patients with ICD-9-CM codes 443.21 or 443.24
in any diagnosis code position. These ICD-9-CM codes for dissection have been shown to have a positive
predictive value of 82.1% compared to detailed medical review.? Patients with any history of
cerebrovascular disease prior to index hospitalization, broadly defined using ICD-9-CM codes 430-438,
were excluded from our study cohort to improve both our measurement of probable misdiagnosis and our
ability to identify adverse clinical outcomes at index hospitalization.

Measurements

We used the Symptom-Disease Pair Analysis of Diagnostic Error (SPADE) look-back method to measure
probable ED misdiagnosis at index presentation in our cohort of dissection patients.* We included ED
treat-and-release visits for headache, facial pain, neck pain, and cranial nerve abnormalities as well as for
typical and atypical symptoms of transient ischemic attack and minor stroke 57 We chose to look at the 14
day window prior to hospitalization for dissection based on a recent crossover-cohort study which found
that the highest-risk period for incident ischemic stroke among patients with cervicocephalic artery
dissection was in the first two weeks after diagnosis.®

In addition to evaluating whether demographics and concomitant head or neck trauma was associated
with probable ED misdiagnosis, we included the following stroke risk factors identified through their
ICD-9-CM codes: atrial fibrillation, congestive heart failure, hypertension, diabetes, peripheral vascular
disease, coronary artery disease, chronic obstructive pulmonary disease, tobacco use, and alcohol abuse.®

In accordance with a validated algorithm, ischemic stroke was defined as ICD-9-CMcodes 433.x1,
434.x1, or 436 in any hospital discharge diagnosis code position without a concurrent primary discharge
code for rehabilitation (V57) or any codes for trauma (800-804 or 850-854), SAH (430) or ICH (431).
ICH was defined as ICD-9-CM discharge code 431 without concomitant codes for rehabilitation, trauma,
or SAH. Finally, SAH was defined as ICD-9-CMdischarge code 430 without concomitant codes for
rehabilitation or trauma.®



Supplemental Tables

Supplemental Table .

Cervicocephalic Artery Dissection Symptoms and Signs as Defined by International Classification
of Diseases, Ninth Revision, Clinician Modification (ICD-9-CM) Codes

Symptom Description

Diagnosis Code (s)

Headache 307.81, 339.xx, 346.0-346.9, 627.2, 784.0x
Facial pain 350.1, 350.2, 351.8

Neck pain 723.1

Horner’s syndrome 337.9

Disturbances of taste and smell 781.1

Dysphagia 787.2

Throat pain 784.1

Voice disturbance

784.40, 784.41, 784.49

Lower cranial nerve abnormalities

352.9, 781.94, 951.3-951.8

Obijective and subjective visual disturbances

368.8, 368.10-368.16

Diplopia 368.2

Visual field defects 368.46, 368.47
Dysarthria 784.50
Dizziness 780.4

Tinnitus 388.30-388.32
Abnormal skin sensation 782.0
Weakness 728.87
Paralysis, unspecified 344.9

Aphasia 784.3




Supplemental Table 11

Multivariable Logistic Regression Model Evaluating the Relationship Between Patient
Characteristics and Probable Emergency Department Misdiagnosis of Cervicocephalic Artery
Dissection

Demographics OR (95% CI) P value
Age 0.97 (0.96-0.98) <0.001
Female Sex 1.78 (1.34-2.37) <0.001
Black Race 0.86 (0.54-1.37) 0.53

Clinical Features
Atrial Fibrillation 1.0 (0.43-2.38) 0.98
Congestive Heart Failure 0.55 (0.13-2.28) 041
Diabetes 0.24 (0.11-0.53) <0.001
Hypertension 1.28 (0.94-1.75) 0.12
Peripheral vascular disease 0.05 (0.01-0.17) <0.001
Coronary artery disease 0.44 (0.19-1.03) 0.06
Chronic obstructive pulmonary disease 0.65 (0.24-1.82) 0.42
Tobacco Use 1.14 (0.68-1.91) 0.62
Alcohol Abuse 0.71 (0.48-1.05) 0.09

Head and Neck Trauma 3.19 (0.94-10.85) 0.06
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