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Research 
Objective 

To identify high-risk clinical characteristics for serious causes of vertigo in patients presenting 
to the emergency department and develop a clinical score to risk stratify patients.   

Bottom Line Among patients presenting to the emergency department with vertigo, dizziness or imbalance 
the 7-item Sudbury Vertigo Risk Score had a sensitivity for a serious diagnosis (stroke, 
transient ischemic attack, vertebral artery dissection or brain tumor) of 100% (95% CI, 97.1% 
to 100%) and a specificity of 72.1% (95% CI, 70.1% to 74%) for a score <5. Using a score of 
>4 to define a high-risk group that warrants further investigation would reduce CT use by 10% 
and would not miss any serious events at 30 days. However, this risk score has not been 
externally validated and did not assess key clinical variables previously shown to significantly 
associated with the outcomes being studied (e.g., nystagmus).   

Study 
Summary 

Design 
 

Multi-center prospective cohort study over 3 years at three university-
affiliated tertiary care EDs in Canada  

Population: 
Inclusion 
 

1) Patients 18 years and older 
2) Presented to ED with a chief complaint of acute vertigo, dizziness, 

or imbalance 

Population: 
Exclusion 
 

1) Symptom onset >14 days prior 
2) Head or neck trauma in the preceding 14 days 
3) Glasgow Coma Scale score less than 15 
4) Systolic blood pressure less than 90 mm Hg 
5) Syncopal episode in the preceding 14 days 
6) Active cancer 

Intervention or 
Exposure 
 

Status on 14 candidate clinical variables identified in a scoping review 
and agreed upon by experts: age, sex, hypertension, previous stroke, 
diabetes, atrial fibrillation, motor/sensory deficits, cerebellar deficits, 
benign paroxysmal positional vertigo diagnosis, and multiple episodes.  
 
Used a stepwise approach to create a 7-variable rule: male, age over 65, 
hypertension, diabetes, motor/sensory deficits, cerebellar 
signs/symptoms and benign paroxysmal positional vertigo diagnosis 

Comparison 
 

Primary 
Outcomes 
 

Stroke, TIA, vertebral artery dissection, or brain tumor diagnosed in the 
ED or within 30 days of the initial assessment. 
 
Collected via a composite of sources, including site hospital records, 
autopsy reports at the site hospital, or patients who answered “yes” to at 
least one telephone follow-up questions on a questionnaire for Verifying 
Stroke-Free Status. Included asking about any ED visits/admissions, 
symptoms, facility.  

Secondary 
Outcomes 

Stroke, TIA, vertebral artery dissection, or brain tumor diagnosed at 90 
days of the initial assessment. Resource utilization in “low-risk” group 
assuming no CT for low-risk, but CT for moderate or high risk.  

Results • Follow up completion = 80%  
• 30.9% got CT head  
• 2.5% got MRI  
• 11.3% consult specialists  
• 7.7% admitted  
• 5.3% incidence rate  

o 81% stroke 
o 9.9% TIA  
o 1.8% vertebral artery dissection  
o 0.9% brain tumor  

• Clinical features positively associated with serious causes of vertigo:  



- Sex, age more than 65 years, mean systolic blood pressure (157 mm Hg), previous 
stroke, previous TIA, hypertension, diabetes, dysphagia, diplopia, motor deficit, 
sensory deficit, ataxia, dysarthria, dysmetria, headache, unable to walk unaided, 
ongoing dizziness, dizziness lasting more than 2 minutes, or a single episode of 
dizziness. 

• Clinical features negatively associated with serious causes of vertigo:  
- Multiple episodes; dizziness triggered by head turning, getting up, lying down, 

rolling over in bed, or a change in any position; and a clinical diagnosis of benign 
paroxysmal positional vertigo  

• Strongest unadjusted predictors:  
- Cerebellar deficits – OR 54 
- Motor deficits – OR 47 
- Positional – laying down OR 0.1 
- Positional – rolling over OR 0.1 
- Nystagmus – OR 1.5 

• Dose response pattern for risk score and risk of event %: increasing score, increasing risk.  
• Using a score of >4 to define a high-risk group that warrants further investigation would 

reduce CT use by 10% while not missing any serious events.  
• CT had a sensitivity of 45.9% (95% CI 36.8% to 55.2%) and a specificity 100% (95% CI 

99% to 100%) for a serious outcome. 
Strengths 
 

• Variable generation was comprehensive and evidence-based- scoping review and expert 
opinion informed the choice of the clinical variables 

• They did a reasonable sample size calculation  
• Consecutive patients with waiver of consent – no refusal based on participation   
• Audit to quantify and characterize missed patients: study staff reviewed ED census reports 

to identify any possible missed patients. If the eligibility criteria did not exclude patients, 
they were deemed potential missed patients 

• Blinded outcome assessment/adjudication – blinded to initial ED visit reason  
• Comprehensive outcome assessment – could have had a TIA and didn’t present so phone 

call assessment may have captured more events 
Limitations, 
Biases, or 
Threats to 
Validity 

• Didn’t repot the 90-day outcome 
• Self-reported assessment may have overestimated event rates (especially for TIAs)  
• Stroke / TIA outcome tied to clinical definition not radiologically defined because not all 

sites had MRIs. Increases generalizability. WHO stroke definition= rapidly developed 
clinical symptom(s) of focal (or occasionally global) disturbance of cerebral function 
lasting more than 24 hours or until death with no apparent nonvascular cause). May have 
overestimated or underestimated.  

• To satisfy rule of 10 (10 events per variable to power a regression model), they created 
composites - cerebellar deficits (diplopia, dysarthria, dysphagia, dysmetria, ataxia) despite 
doing a sample size calculation showing only 85 events needed. Based on rule of 10 they 
were underpowered. Based on their sample calculation it was appropriately powered.  

• 20% loss to follow up. We don’t know their outcomes. Decreases internal validity. 
Generalizable 
to our 
patients? 

Yes.  

Other 
readings? 

• GRACE-3 guidelines  
• Canadian Stroke Best Practice Recommendations: Acute Stroke Management Evidence 
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