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CAUSES OF MILD TBI 

• Falls

• Motor vehicle accident

• Sporting injury

• Cycling

• Assault/IPV

• Other/blast related injury



COMMON MILD TBI SYMPTOMS

Headaches

Dizziness/vertigo

Nausea/vomiting

Visual Problems

Sleep disturbance

Intolerance of noise / lights

Decreased balance

Fatigue

Concentration difficulties

Mental slowness/fogginess

Memory problems

Irritability

Anxiety & Depression

Other injuries: Neck or back pain, fractures to other bodily parts; Potential for post-traumatic stress



POST-CONCUSSIVE SYMPTOMS AT BASELINE (IN ED) 
PONSFORD ET AL., J NEUROTRAUMA, 2011
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OUTCOMES FOLLOWING MILD TBI ARE VARIABLE

• Most people recover

• Symptoms generally resolved by 4 weeks post-injury

• 15-30% experience persistent symptoms

WHY???



THE COPING HYPOTHESIS (VAN ZOMEREN AND BROUWER, 1994)

• Post-concussional symptoms result from the chronic effort required 
to cope with persisting information processing deficits.

• Failure to understand the basis of ongoing difficulties may cause 
frustration and anxiety, thereby exacerbating cognitive difficulties.

• Anxiety levels at one week predict persistent symptoms

• Early information  provision may curtail development of ongoing 
problems



• Provision of information booklets resulted in 
reduced symptom reporting and lower levels 
of anxiety at three months post-injury

• Supported by other studies by Mittenberg et 
al., Wade et al., Relander et al.

IM P A C T O F E A R LY IN T E R V E N T IO N O N O U T C O M E

FOLLOWING MILD HEAD INJURY IN ADULTS (PO N S F O R D E T A L ., JNNP, 

2002)



#CCNConf

• Symptoms typically resolve within 2-4 weeks

• Up to 30% experience delayed recovery 

• Persistent Post-Concussion Symptoms (PPCSs >4 weeks)

• PPCSs influenced by a range of factors

• Interdisciplinary interventions recommended

Persistent Symptoms following Concussion/mTBI

Cervical dysfunction

Vestibular 

dysfunction

Oculomotor 

dysfunction

Autonomic 

dysfunction

Pre-injury factors

Psychological, fatigue 

sleep 

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)@MERRC_Research | jennie.ponsford@monash.edu



Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)

1 x consultation 
with psychologist, 
physiotherapist, 
and physician

Neuropsychology

Up to 8 sessions of cognitive-behavioural therapy

Medical

Medical management

i-RECOveR intervention

@MERRC_Research; @adamjdmckay

Physiotherapy

Up to 8 sessions of visual, cervical, vestibular, 
and/or autonomic system treatment 

12 week program
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i-RECOveR trial 

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)

1 x consultation 

with 

psychologist, 

physiotherapist, 

and physician

Psychology

Up to 8 sessions of cognitive-behavioural therapy

Physiotherapy

Up to 8 sessions of impairment-based PT

Medical

Medical assessment and management

• Mixed-methods design to pilot 
a novel intervention for PPCSs –
SCED (n=15) & Qual

@MERRC_Research | jennie.ponsford@monash.edu



Participants
Sex 7 male, 8 Female

Age (years) Mean(SD) = 38.27(15.68), Range = 22-65

Education (years) Mean(SD) = 15.63(2.29), Range = 11-19.5

Time since injury (days) Mean(SD) = 122.33(127.22), Range = 30-373

Mechanism of injury 4 SRC, 2 MVC, 3 fall, 5 direct blow to the head, 1 assault

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)                      @jackvknguyen   |   jack.nguyen@monash.edu        |6

Design
Non-concurrent single case experimental design with 1- and 3- month follow-up and 
randomisation to multiple baselines 



Measures
SEVERITY OF POST-CONCUSSION SYMPTOMS
Rivermead Post-Concussion Symptoms Questionnaire (RPQ)

SECONDARY OUTCOME

Goal attainment scaling (GAS)

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)                      @jackvknguyen   |   jack.nguyen@monash.edu        |7

FEASIBILITY
Recruitment and retention rates, treatment adherence (7-

point Likert scale), and treatment fidelity (CTRS)



81% of personalised goals were attained at follow-up. 
10 achieved at least one goal at better than expected level (+1) 
6 achieved at least one goal at much better than expected level (+2)

Feasibility. Feasible and tolerable with no adverse effects reported. 61% recruitment, 

81% retention rate. High level of adherence to manual. Very good competency.

Summary of findings

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)                      @jackvknguyen   |   jack.nguyen@monash.edu        |9

Preliminary efficacy. Relative to baseline levels of PPCSs severity, intervention-
related improvements (mean-level reduction) were observed in 13 participants.

Seven improving at both a clinically significant (i.e. visual analysis and >4.6 point reduction on 

RPQ) and statistically significant (Tau-U) level. 
Reductions were maintained at 1- and 3-month follow-up. 
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i-RECOveR SCED findings 

• 7/15 showed significant 
reduction on the Rivermead
Post-Concussion Symptoms 
Questionnaire (Tau-U). 

• Symptom reduction 
maintained at 1- and 3-
month follow-up

• 81% goals achieved (Goal 
Attainment Scaling), 10 at better 
than expected levels

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)@MERRC_Research | jennie.ponsford@monash.edu
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Qualitative study

Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)

• 13/15 Individuals with PPCSs who received i-RECOveR
treatment

• Qualitative semi-structured interviews via Zoom

• Research questions: 

• Changes in symptoms

• Effects noticed in daily life

• Thoughts on treatment

• Helpful/Least helpful elements of treatment

• Changes in concussion beliefs

• Challenges

• Reflexive thematic analysis

Reviewing themes

Defining and naming themes

Generate initial codes

Familiarisation with the data

Writing the report

Searching for themes

1

2

3

4

5

6

Braun & Clark (2021)

@MERRC_Research | jennie.ponsford@monash.edu
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Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)

Active ingredients of 
intervention

Taking control
Multi-pronged 

approach required

Treatment was 
tailored and flexible

Clinicians were 
experts who really 

cared

Clinicians worked as 
a team

Participating in a 
research trial helped

Treatment was not 
as expected

Telehealth can be 
effective and 
convenient

Impact of interdisciplinary 
intervention

Change in 
concussion 
symptoms

Resuming activities

Back on track

Becoming more 
mindful

Learning it’s more 
than just the 
concussion

Dissatisfaction with 
previous 

consultations

Road to recovery after concussion

@MERRC_Research | jennie.ponsford@monash.edu
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Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)

Conclusions
• Study supports the feasibility and acceptability of i-RECOveR. RCT Underway.

• More work to be done to improve acute management of concussion

• Insights into facilitators and barriers of treatment compliance and response 

• Treatment engagement and response influenced by a range of modifiable factors

o Need to emphasise participant autonomy and control

o Benefit from treatments that are multi-modal, tailored, flexible

o Importance of having clinicians who are experts, care, and work as a team

@MERRC_Research | jennie.ponsford@monash.edu
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@jackvknguyen jennie.ponsford@monash.edu Interdisciplinary Rehabilitation for Concussion Recovery (i-RECOveR)
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