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What is Traumatic Brain Injury?

“A external force to the head which causes a state of altered consciousness”

 Includes concussion

 Does not have to result in loss of consciousness
 dizziness/confusion
 not remembering the accident

 Can result from external force due to;
 Intentional (e.g. assault) 
 Accidental causes (e.g. fall, being hit by an object, car accident)

 Results in;
• Tearing / shredding of brain tissue
• Damage / death of brain cells
• Bruising / inflammation
• Interrupts neural pathways



How do injuries occur in NZ2?Age-specific incidence of TBI in people of other ethnic groups by 

mechanism of injury 
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‘Mild’ TBI does not mean mild

95% of TBIs classified as mild

Yet, evidence from adults experiencing a mild TBI one year later in NZ5

48.5% still experienced four or more symptoms 

 Most common = memory, fatigue, headaches, irritability

10.9% had cognitive impairment

10.4% experienced physical disability

Recovery is not linear 

 e.g. between 6 and 12 months 31.3% got worse and 31.3% remained 
the same. 

Measuring recovery from mild TBI is very impairment focused



Post-traumatic growth (PTG)

Some evidence that people can experience positive change in response to a 
traumatic event 

Elements of post-traumatic growth include;6

◦ Undertaking new opportunities

◦ Improved interpersonal relationships 

◦ Increase in spirituality 

◦ Greater appreciation of life

Involves changes in values, beliefs and behaviour

PTG goes beyond an ability to resist and involves quality transformation



Post-traumatic growth (PTG) following brain injury

In moderate to severe brain injury, one third of people experience positive 
changes9

PTG linked with;

 Higher life satisfaction, 

 Sense of personal meaning7

 Greater use of adaptive coping strategies

 Lower levels of distress

 Stronger beliefs about treatment control8

 Once established has been found to remain stable for up to 13 years post-
injury10

But, is it dependent on type or severity of injury?



Sub-study conducted as part of 4 year follow up of TBI incidence 
cohort (BIONIC)

 Initial cohort identified all cases of TBI that occurred in Hamilton 
and Waikato regions of NZ over 1 year

Hot pursuit methods of case ascertainment
 Missed TBI cases
 Cases not attending medical services

 Assessments conducted in-person at home/other private location 
4 years post-injury

 Baseline injury data and 4 year follow up data extracted data on 
older children and adults (>12 years) and mild TBIs 

Post-traumatic growth (PTG) following 
mild brain injury in NZ



Assessments

Post-Traumatic Growth Inventory short-form 

5 factors (0 = no change to 5 = great deal of change);
• Relating to others
• New possibilities
• Personal strength
• Spiritual change
• Appreciation of life

 PART-O Participation measure (Social, Productivity, Out and about)

 Hospital Anxiety and Depression Scale

 Rivermead Post-Concussion Symptom Questionnaire

 CNS-Vital Computerised Neuropsychological Assessment



TBI sample (N=192)

Age 16-34
35 +

102 (53.1)
90 (46.9)

Gender Male 108 (56.3)

Ethnicity European
Maori
Other

141 (73.4)
40 (20.8)
11(5. 7)

Medical Consultation Yes 151 (78.6)

Additional Injuries Yes 129 (67.2)

Mechanism of Injury Falls
Motor vehicle accident
Exposure to mechanical force
Assault
Other/unknown

56 (29.2)
48 (25.0)
43 (22.4)
40 (20.8)

5 (2.6)
Alcohol Use Moderate/High 44 (22.9)

Prior TBI None
1-2
3 or more
Unknown

85 (44.3)
63 (32.8)
35 (18.2)

9 (4.7)

Participant Characteristics



Average mean scores for sub-scales for mild TBI 
4 years post-injury

Note a score of 2 = I experienced this to a small extent as a result of my 
injury 

Mean (SD) % reporting no 
change

Relating to others 1.56 (1.63) 39.1%

New Possibilities 1.19 (1.62) 53.6%

Personal Strength 1.58 (1.74) 39.6%

Spiritual Change 0.81 (1.47) 69.8%

Appreciation of 
Life

1.70 (1.61) 32.8%



Correlations between variables

Post-Traumatic Growth
Symptoms≠ .273**

Cognitive Ability -.213**

Anxiety≠ .118

Depression≠ .122

Productivity -.150*

Social Relationships
-.207**

Home integration
-0.07

PTG associated with poorer outcomes across scales

** = significant  at p<0.01
*   = significant at p<0.05
≠   = high scores mean   

worse outcome



Contribution of post-traumatic growth to outcomes

Outcome variable Parameter Estimate P Value Lower 
Confidence 

Interval

Upper 
Confidence 

Interval

R sq

Post-concussion 
symptoms 

Age 0.097 0.04 0.004 0.190

Gender -3.872 0.02 -7.184 -0.560

Recurrent TBI -7.266 <0.001 -11.308 -3.224

Area of 
residence 4.728 0.02 0.734 8.722

PTG 0.151 0.02 0.025 0.277 0.22
Cognitive functioning PTG -0.208 0.01 -0.200 0.896 0.07
Productivity Age

PTG
-0.017
-0.155

0.004
0.02

-0.25
-0.165

-0.009
0.994 0.13

Social Integration PTG -0.012 0.005 -0.023 -0.003 0.08



Conclusions
Limited evidence of PTG in mild TBI population

Although one third participants experienced PTG to small extent

PTG linked to cognitive ability, symptoms and participation

Surprising mechanism of injury nor intent related to PTG

Suggests severity of injury/event triggers changes in values and 
beliefs



TBI Experiences qualitative study

 N = 52 adults and their significant others

 Only recruited those with persistent impairment at 6 
months (mild to severe)

 3 interviews @ 6, 12  and 24 months post-injury

 Qualitative Descriptive approach

 Semi-structured interviews transcribed verbatim

 Focused on experiences of recovery following TBI



Participant Characteristics

N =52 
Frequency (%)

Gender
Male
Female

38 (73.0)
14 (27.0)

Age
<40 years
>40 years

20  (38.5)
32 (61.5)

Ethnicity
European
Maori
Other

31 (59.6)
13 (35.0) 
8 (15.4)

TBI Severity
Mild
Moderate
Severe

29 (55.8)
9 (17.3)

29 (55.8)



Themes identified

6 themes relating to PTG identified;

1) Appreciation for life 

2) Relating to others

3) New Possibilities 

4) Renewed sense of self

5) Re-evaluating priorities

6) Freedom to be honest with self and others



Appreciation for life

“ You appreciate things more, your life, having a life, having 
the people around you, the people that love you and you 

just really appreciate being here” 

Male 54 years, Mild TBI, 6 months



Relating to others

Contrast dependent on closeness of relationship

Increased faith 
in others

Strained intimate 
relationships

“This lady came in from victim support and 
she was just my godsend…I don’t know if it 
was 7 o’clock in the morning but she didn’t 

get the call till late….she bought me a coffee 
and something to eat …and to have her do 
that and take time away from her family, I 

was absolutely blown away...it just meant so 
much to me,  it was huge.” 

Female SO, severe TBI, 6 months

“ I guess the thing that concerns 
me most , apart from the kids has 

just been the demise of our 
relationship, its just going to the 

sticks…”

Male SO, moderate TBI 6 months

Whilst some intimate relationships did grow closer, managing symptoms remained a strain



New Possibilities

“I’ve found so many more hobbies too, I tried surfing and I really liked 
that so I bought a surfboard so I can go to my sisters for Christmas and 

surf.. I suppose this has given me another option to learn things and just 
find new hobbies”

Female 20 years, mild TBI, 12 months



Renewed sense of self

“I’m a lot more relaxed now, this injury.. in a way has been a blessing in 
disguise, because I was really tense beforehand ..I was motivated to get 
my studies and all that done, but everything and anything would just get 

in the way and I wasn't strict with myself, now I’m like a lot more 
relaxed… I’m just a totally different person, I’m a lot happier, even 

though I’m going through pain and the concerns about the blackouts 
and everything, I just don’t let it affect my life…” 

Female 36 years, mild TBI, 6 months



Re-evaluating priorities

“I look at things differently now, I really try and 
spend a little bit more time with the kids and 

quality time”

36 year old, male, mild TBI, 12 months



Freedom to be honest with self and others

“I’m just more open now, I don’t try to force myself through situations 
that I am not comfortable in.. I never really enjoyed [social] situations 
like that, now I come to it with the approach well, if I don’t like it, why 
do I have to stay? So I will just leave. That’s one of the big things that 
the head injury has done, is made me very – not aware – very honest 

with myself and honest with how I deal with things… its that lowering of 
my inhibitions that came with the injury”

21 year old Male, Moderate injury, 24 months



In Summary 

 PTG seems more evident the more severe the injury
 High volume of quotes in those with persisting symptoms in qualitative study

 Quantitative study participants were of a younger age

Measures may not be capturing all aspects of PTG relevant to TBI 
 e.g. renewed sense of self, revaluating priorities or freedom to be honest 

with self and others =  different concepts to personal strength

Tensions in some PTG items post-TBI e.g. relating to others
 TBI symptoms can lead to strain in close relationships

 But renewed sense of gratitude and appreciation of wider social connections



What does this mean for rehab?

 Interest in new possibilities can be used to support rehab e.g. 
increasing exercise, considering new work opportunities

Note positive changes and use as reminders to facilitate motivation 
post-injury

 Need to take revised priorities and renewed sense of self into 
account when planning

Are we currently missing a trick by not looking at the positives?



Thank you
Any questions…
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