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Paediatric Brain Injury 

Rehabilitation Team (PBIRT)

- Inpatient team

- Outpatient team

o Approx 180 patients

o Taree and Tamworth Outreach bi-

annually

o Manage all concussion referrals
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2019 Case Study: Rebecca

Initial weeks

Referral from ED:

13yo female, 

Rugby injury

Brief LOC,  GCS 14

Passed AWPTAS

Referred to for phone call 

follow up

Phone call:

3 weeks post injury

Daily headaches  

Napping++

School refusal

Hx Anxiety, Dyslexia

No physical activity/sport

Plan: Rest until 

symptoms subside + GP 

review

Phone call: 

6 weeks post injury

No GP review

Headaches: multiple / day, 

6/10, frontal.

Napping

Hasn't returned to sport or 

activity

Plan: found a clinic 

appointment in 6/52 with 

team Neurologist

Clinic

12 weeks post injury

Plan: 

No sport until headaches 

improve. 

Start Periactin, graded return 

to school

Review 2/12

UPDATE: @ 5 months: No 

headaches, improving, 

discharge.



Majority local referrals

No consistent validated assessment tool

Difficulty accessing medical clinics

Symptom education only

Once reviewed medically, complaints of symptoms reduce

2019: What we noticed

Prolonged rest periods, impacting function and recovery

High achieving teens found it hard to rest/go slow

Difficult to re-establish sleep hygiene

Sleep

Headaches++

Parental anxiety/urgency for further imaging/tests

Ongoing consequences to self, family, school, 

activity and sport

Headaches and Anxiety Trends



P r e v i o u s  m T B I  r e f e r r a l  a n d  m a n a g e m e n t  p r o c e s s

2-week 

phone call 

follow up

Phone
support & education

Persistent symptoms?
Escalation and find 

medical appointment

?Medical appointment

Onward referral
- Adult sports mTBI 

clinic
- Pain Service

Discharge

Diagnosis 
and acute 

care

Follow up 
Phone Call

Referral to 
PBIRT

Concussion 
Mx

& review

Discharge or 
onward 
referral

R E F E R R A L P H O N EE D U C AT I O N R E V I E W D I S C H A R G E



Days to First 
Contact

Service 
Request 
Length

Time to Medical 
Review

Percentage of 
PCS 

Number of 
Referrals

2019 Data in Review (67 patients)

20 days 55 days 58days 5.5/month
66%

34%

mTBI without PCS mTBI with PCS



Benchmarking and 
Evidence



Finding clinic space within rehab 

clinics

2 week follow up phone calls

Starting to do phone calls earlier

SCHN

Developed Concussion Action 

Plan tools

Dedicated Concussion Clinics

Staff Specialists

Exercise Physiologist

Physiotherapist

OT's etc

CHISM

Admission form using PCSI-P scale

Calling ASAP

Graded return information

Family to call at a month

Booked into clinic

QPRS

Benchmarking



Evidence

Early injury evaluation

Factors predictive of a protracted concussion recovery  were:

1. Delayed evaluation time

2. High initial symptom burden at first clinic presentation 
(measured via the Post-Concussion Symptom Scale).

Screening guidelines associated with improved 
recovery time



Evidence

Return to activity 

Early physical activity within 7 days of acute injury compared with no 
physical activity is associated with reduced risk of PPCS at 28 days

Gradual exercise introduction is a safe and effective way 
to assist recovery



Evidence

School

For older children and adolescents, early return to school 
within one to two days after injury may be associated with 
more rapid recovery.

Growing evidence that prolonged absences from 
school and other life activities after a concussion 
may be detrimental to recovery.



Evidence

Headache

70% of chronic post-traumatic headache was probable medication 
overuse headache

68% resolution or improvement of headache after discontinuing 
analgesics.

Monitor for excessive use of analgesics



• Sleep disturbances are common but tend to decrease with 
time

• Post Concussive symptoms can result from, and exacerbate, 
sleep disturbances in a “vicious cycle”

Normalising the sleep wake cycle is important

Evidence 

Sleep 



• Children with concussion compared to controls 
experienced significantly higher levels of

• Internalising (withdrawal, anxiety, depression, post-
traumatic stress)

• Externalising (conduct problems, aggression, attention, 
hyperactivity)

Mental health should be evaluated as part of standard 
paediatric concussion assessment

Evidence

Mental Health



• 61% of patients report symptoms on oculomotor screening

• Convergence, saccadic eye movements and smooth pursuit should 
be routinely screened

• Gaze stability - has been shown to improve dynamic visual acuity to 
reduce symptoms

Oculomotor symptoms have been associated with longer 
recovery periods post-concussion

Oculomotor 
dysfunction

Evidence



Vestibular 
dysfunction

Evidence

• Up to 81% of patients have vestibular abnormality on assessment

• Approximately one third will have positional vertigo

• Habituation -  repeated exposure leads to reduction of motion 
sensitivity symptoms

• Gaze stability - induces adaptation of VOR

• Re-positioning maneuver’s - if BPPV present

Vestibular rehabilitation has been shown to accelerate 
recovery for concussed paediatric athletes



Cervical spine 
disorders

Evidence

• There can be significant overlap between concussion and 
whiplash

• Cervical spine pathology following concussion can contribute to 
neck pain, headaches, dizziness and balance difficulties

• Exercise/manual therapy - restores active/passive ROM, 
strength, motor control and stability to reduce referred 
pain/headache

Physiotherapy for the cervical spine can help patients recover 
more quickly from concussion



Prior to working through a Return To Play (RTP) protocol 
the child/adolescent;

• Is symptom free

• Has returned to school/work

• Has ceased medication

• Has a normal neurological examination

• Is back to baseline on balance and cognitive 
assessment

Graded Return to Play for children and adolescents 
should be individualised and more conservative than 
adult athletes

RETURN TO PLAY

Evidence



Pilot model
What did we change?



Aim for phone call follow up 

within 7 days from referral

Earlier phone call 
follow up



Registrar / CNC led

Monthly

3 patients per clinic with PCS 

(symptomatic > 4 weeks)

Concussion Clinic



Provided at 

Discharge

Up to 2 days rest

Gradual Return:

- Activity

- School

- Sport

CAP

Reed, N.*, Zemek, R.*, Dawson, J., Ledoux, AA., et al. (2023). Living Guideline for Pediatric Concussion Care. 
www.pedsconcussion.com. https://doi.org/10.17605/OSF.IO/3VWN9

https://doi.org/10.17605/OSF.IO/3VWN9


Website

Concussion Education

• Concussion Action Plan

• Symptom Fact Sheets

• Graded Return to School

• Graded Return to Sport



QPRS Intake form 
PCSI- P
Parent reported measure of symptoms

Serial measurement of symptom burden



Collaboration with John Hunter Children's 

Hospital FACEM's

Concussion Action Plan's and referral 

forms now being used by the ED team

5P Prediction Tool (introduced 2024)

John Hunter Hospital 
Emergency Department



Pilot Study mTBI Management Pathway

SMS with CAP

Phone call < 1 
week.

GP 
appointmentREST and 

GRADED RETURN

Education

PCSI  ax
Vestibulo-occular Ax 

(prior to clinic if needed)
School liaison

Telehealth

Refer mTBI clinic

Discharge
or

Onward referral
Paediatrician
Psychology

CHISM
etc

Diagnosis and 
acute care JHCH

Contact by 
PBIRT

Education 
before 

discharge from 
JHCH

Ongoing mTBI 
Management

Clinic Review

R E F E R R A L P H O N EE D U C AT I O N R E V I E W C L I N I C

Discharge 
Planning

Onward Referral

A F T E R  C A R E

Clinic review

Registrar
CNC
PT

Staff Specialist



Can we predict who will get PPCS ?

CHEO Research Institute - Score Calculator (5pconcussion.com)

https://www.5pconcussion.com/en/scorecalculator
https://www.5pconcussion.com/en/scorecalculator
https://www.5pconcussion.com/en/scorecalculator


Community 
HealthPathways

Dr Elizabeth Cotterill 

Dr Sam Baker

Collaboration

Resource for GPs 

Current best practice

Now LIVE!

eReferrals for direct referrals to 

PBIRT team



District 
Guideline

Hospital Health Pathways

Pathways for rural and 

remote children and young 

people



Days to First 
Contact

Length of Service 
Request

Time to Medical 
Review

mTBI with PCS Number of 
Referrals /month

Results

20

8

2019 2023

91%

9%

mTBI without PCS

mTBI with PCS

5.5

9

2019 2023



Next steps...
2024

7



Ongoing community awareness 

Collaborating with District Paed 
CNC's 

5P Concussion Tool: JHCH

Ongoing service development 
through potential funding 
opportunities



Latest news!
Referral + 5P Risk score

2025
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