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Clinical Question
Can a clinical decision tool predict the likeli-
hood of persistent postconcussion symp-
toms, thus offering anticipatory guidance for 
the treatment of children with concussion?

Evidence Summary
Concussion, also referred to as mild trau-
matic brain injury, is a common injury in 
children.1 It is defined as a transient dis-
turbance in mental status following head 
trauma, and it can cause a variety of physical, 
cognitive, and emotional sequelae.2 Symp-
toms continuing for more than 28 days after 
the initial trauma are referred to as persis-
tent postconcussion symptoms and affect 
approximately one-third of children with 
concussion.3 Examples of persistent postcon-
cussion symptoms include headache, fatigue, 
inattentiveness, and forgetfulness. These 
symptoms can adversely impact patients’ 
schoolwork, sports participation, and quality 
of life.4 It is therefore important for clini-
cians to counsel children and their caregivers 
about the possibility of persistent symptoms 
after an acute concussion. Using a decision 
tool can help identify children at higher risk.

The Post-Concussion Symptom Scale was 
developed and validated for the clinical 
assessment of concussed athletes seven to 26 
years of age to determine the risk of ongoing 
symptoms.5 Patients use a Likert scale to 
grade the severity of 22 possible symptoms, 
and are classified as less likely or more likely 
to experience persistent postconcussion 
symptoms based on their score. Although 
the scale is comprehensive and measures 
symptom severity, it is time-consuming to 
administer and not practical in an acute or 
office setting. 

The Predicting and Preventing Postcon-
cussive Problems in Pediatrics study is a 

prospective, multicenter cohort study of 
3,063 children five to 17 years of age who 
have an acute head injury.6 Baseline data 
were collected on the children’s neuro-
logic, developmental, and psychiatric his-
tories and their presentation and symptoms 
in the emergency department. Electronic 
follow-up surveys were given 28 days after 
the injury. The primary outcome was three 
or more new or worsening symptoms, com-
pared with before the injury, using a self-
reported symptom inventory. The 12-point 
risk score derived and validated in this study 
(Table 1) was designed to be used within 
48 hours of an acute head injury and uses 
nine independent predictors at initial pre-
sentation to stratify the risk of subsequent 
persistent postconcussion symptoms as low, 
medium, or high.6 The negative likelihood 
ratio is 0.36 (95% confidence interval [CI], 
0.23 to 0.58) for the low-risk group, and the 
positive likelihood ratio is 3.00 (95% CI, 
2.06 to 4.37) for the high-risk group. 

Although its use needs to be studied in the 
primary care setting, this risk score can be a 
starting point for discussing the likelihood 
of persistent postconcussion symptoms 
with patients. Further research is needed 
on whether this information can be used 
for interventions that can impact important 
long-term outcomes, such as school perfor-
mance and quality of life.

Applying the Evidence
A 16-year-old male linebacker presents one 
day after having a helmet-to-helmet collision 
during a football game. He was confused for 
about 30 seconds after the injury. On pre-
sentation, he reports headache and fatigue. 
He has no history of concussion or migraine. 
He is slow to answer your questions. He has 
two errors with tandem stance testing. The 
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remainder of his examination, including his 
neurologic assessment, is normal. What is his 
risk of developing persistent postconcussion 
symptoms?

Answer: Using the clinical decision rule, 
this patient has a score of 6, which places 
him at medium risk. You should discuss 
with him and his caregivers that he has a 
30% estimated risk of developing persis-
tent postconcussion symptoms more than a 
month after his injury. These symptoms may 
impact return to play or may become long-
term issues that negatively impact quality of 
life. Follow-up should be arranged to foster 
a supportive environment for the patient’s 
transition back to school and sports when 
clinically indicated. 
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john.mcconaghy@osumc.edu. Reprints are not available 
from the authors.
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Table 1. Clinical Decision Tool to Predict the Risk  
of Persistent Postconcussion Symptoms in Children  
5 to 17 Years of Age 

Sign or symptom Points 

Age  

8 to 12 years 1 

13 to 17 years 2 

Female sex 2 

Fatigue 2 

Prior concussion with symptom duration of one 
week or more 

1 

Four or more errors on the tandem stance test* 1 

History of physician-diagnosed migraine 1 

Answering questions slowly 1 

Headache 1 

Sensitivity to noise 1 

Total score:  

Risk category Score 
Estimated risk (range based  
on points within risk category) 

Low 0 to 3 points 10.5% (4.1% to 11.8%) 

Medium 4 to 8 points 30.4% (16.4% to 47.6%) 

High 9 to 12 points 61.7% (57.1% to 80.8%) 

*—For the tandem stance test, patients are instructed to stand heel to toe with the 
nondominant foot in the back for 20 seconds with their hands on their hips and eyes 
closed. An error is moving out of this position to regain balance indicating impaired 
postural stability. 

Information from reference 6.
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