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Question 1c: Adult prognostic factors
GOS: Glasgow outcome scale

GCS: Glasgow Coma Scale

Reference and study type

HI:head injury

Methods and Participants

Glenn, M.B., et al.,
Depression amongst
outpatients with traumatic
brain injury. Brain Injury, 2001.
15(9): p. 811-818

Beck Depression
Inventory-II (BDI-II)
41 adult outpatients with TBI
Logistic regression and Anova to assess
incidence of depression and association with
subject characteristics in outpatients with
traumatic brain injury (TBI)

NON-RANDOMISED PROSPECTIVE
STUDY

Marwitz, J.H., et al.,

mTBI: milld TBI

PTA: posttraumatic amnesia

Measures

Outcomes/results

•
•
•
•
•

895 adult rehab patients admitted to acute care
within 24 hours of TBI between 1989 and 1999
were examined at 1-year follow-up

24/ 41 subjects (59%) scored in the depressed categories
based on BDI-II scores >13.
(34%) scored in the moderate or severe depression
categories (BDI>19)
relationship amongst depression and age, female gender,
mild TBI, and use of antidepressant and stimulant drugs;
a negative relationship between depression and violent
aetiology of injury
individuals with mTBI = significantly older than those with
moderate or severe TBI - might account for the association
between depression and age.

Incidence and cause of Incidence of rehospitalization = 22.9% 1 year post injury to 17.0% at 5
rehospitalization at 1
years after injury.
and 5 years after injury
1 year post injury: 1/3 rehospitalizations for elective reasons.

17 medical centres part of TBI model systems

Set Program Access and De
A Multi-Center Analysis of
Rehospitalizations Five Years
after Brain Injury. Journal of
Head Trauma Rehabilitation,
2001. 16(4): p. 307-317
NON-RANDOMISED PROSPECTIVE
STUDY

http://www.nzgg.org.nz

Descriptive stats collected and analysed

5 years after injury, incidence of readmissions for seizures and
psychiatric difficulties and general health maintenance increased
substantially.

Notes

Low n
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Reference and study type

Methods and Participants

Measures

Tate, R.L.,

Eysenck Personality
Study of effect of premorbid personality structure Questionnaire Revised
(EPQ-R) and Current
Impact of pre-injury factors on on the post-trauma personality in people with
Behaviour Scale (CBS)
outcome after severe truamatic TBI.
brain injury: Does postRelatives of 28 people with TBI completed
traumatic personality change
questionnaires regarding the injured person's
represent an exacerbation of
personality and character
premorbid traits?
Neuropsychological
Rehabilitation, 2003. 13(1/2):
Ratings about premorbid status were taken as
p. 43-64
soon as feasible after admission, and follow-up
ratings regarding current status were made at
NON-RANDOMISED PROSPECTIVE 6and 12 months post-trauma
STUDY + BRIEF LIT REVIEW
LEVEL X

Outcomes/results

As a group, premorbid ratings indicated an unremarkable profile on the
EPQ-R.
Significant changes had occurred by 6months post-trauma, which were
sustained at 12 months post-trauma for both the EPQ-R and CBS.
None of the specific hypotheses regarding premorbid personality
structure on the EPQ-R and post-trauma characterological deficits on
the two CBS factors, Loss of Emotional Control (LEC) and Loss of
Motivation (LM), was supported:
No significant differences between subgroups with high or low
premorbid levels of Extraversion, Neuroticism, Psychoticism, Addiction
and Criminality and post-trauma CBS factors, LEC, and LM.
Personality changes occur as a result of traumatic brain injury, which
are independent of the premorbid personality structure

Williams, W.H., et al.,
Neurological, Cognitive and
Attributional Predictors of
Posttraumatic Stress
Symptoms After Traumatic
Brain Injury. Journal of
Traumatic Stress, 2002. 15(5):
p. 397-340.

Measures of injury
66 adult survivors of severe traumatic brain injury severity, memory,
insight, and indexinvestigated the relationship between the
event attributions.
reporting of symptoms of PTSD and other factors

Reporting of PTSD Sx related to level of insight

Correlational analyses

Severity of PTSD Sx associated with external attributions to others of
causality for the event

Reporting of PTSD Sx not associated with the severity of survivors'
injury, educational background, premorbid or current IQ, or memory
impairment.

NON-RANDOMISED PROSPECTIVE
STUDY
Simpson, G., et al., Social,
Neuroradiologic, Medical, and
Neuropsychologic Correlates
of Sexually Aberrant Behavior
After Traumatic Brain Injury: A
Controlled Study. Journal of
Head Trauma Rehabilitation,
2001. 16(6): p. 556-572
CONTROLLED STUDY
RETROSPECTIVE FILE REVIEW

http://www.nzgg.org.nz

25 males exhibiting SABs and a control group of
25 males matched for gender, severity of injury,
age at injury, and time after injury
Objective: To identify social, neuroradiological,
medical, and neuropsychological correlates of
sexually aberrant behavior (SAB) after traumatic
brain injury (TBI).
Setting: A brain injury unit providing inpatient and

A protocol that
recorded data on
demographic, injury,
radiological, medical,
and neuropsychological
variables.

SAB group had a significantly higher incidence of postinjury
psychosocial disturbance in areas of nonsexual crime and failure to
return to work than the matched TBI group.
No significant differences between the two groups in the incidence of
premorbid psychosocial disturbance or postinjury radiological, medical,
or neuropsychological variables.
Conclusions: The study results caution against simplistic explanations
of SAB as the product of damage to the frontal-lobe systems or
premorbid psychosocial disturbance.

Notes
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Reference and study type

Methods and Participants

Measures

Outcomes/results

outpatient rehabilitation services.
results suggest that a wide-ranging assessment of people with TBI who
exhibit SABs is required, because results of neuropsychological
examination alone cannot be considered conclusive.

Cattelani, R., et al.,
Competitive re-employmet
after severe traumatic brain
injury: clinical, cognitive and
behavioural predictive
variables. Brain Injury, 2002.
16(1): p. 51-64.
RETROSPECTIVE ANALYSIS
LEVEL X

objective: To contribute to the identification of
relationships between the return to pre-trauma
competitive activities at the final discharge from
rehabilitation facilities, and neuroanatomical,
neuropsychological and behavioural data
collected at different phases of the recovery.
35 adults with severe TBI retrospectively
selected from 228 consecutive admissions over
a 3-year period, according to pre-morbid, clinical
and demographic characteristics matching the
established selection criteria

•

Barthel Activity of
Daily Living (BADL)
index
Wechsler Adult
Intelligence ScaleRevised (WAIS-R)
checklists aimed to
detect cognitive and
behavioural
dysfunction.
GCS score level
CT-scan
abnormalities
Comprehensive
neurophysiological,
intellectual,
cognitive and
behavioural
examinations at
acute, sub-acute
and chronic phases
of recovery.

TBI subjects successfully re-employed obtained significantly better
scores on length of coma and PTA, intellectual status, cognitive
functioning and behavioural competence.

A good functional
outcome was defined
as no dysarthria,
behavioral
abnormalities, or
dysphasia; no severe
cognitive abnormalities;

strong association between the APOE- 4 allele and a poor clinical
outcome, implying genetic susceptibility to the effect of brain injury.

•
•

•
•
•

Friedman, G., et al.,
Apolipoprotein E-epsilon4
genotype predicts a poor
outcome in survivors of
traumatic brain injury.
Neurology, 1999. 52(2): p. 1-7

http://www.nzgg.org.nz

OBJECTIVE: To determine the ability of
apolipoprotein E (APOE) genotypes to predict
days of unconsciousness and a suboptimal
functional outcome in traumatic brain injury (TBI)
survivors.

Other specific measures of injury severity unrelated to the resumption of
pre-trauma competitive activities.
Support for a significant relationship between the initial TBI severity
level, especially as indicated by the duration of coma and PTA, and
eventual return to work at the final discharge from facilities.

OR of more than 7 days of unconsciousness = 5.69 in those with the
APOE- 4 allele compared with those without the 4 allele (95% CI, 1.69
to 20.0; p = 0.001).

Notes
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Reference and study type

NON-RANDOMISED PROSPECTIVE
STUDY
LEVEL ~

Crawford, F.C., et al.,
APOE genotype influences
acquisition and recall following
traumatic brain injury.
Neurology, 2002. 58(7): p. 1-7.
NON-RANDOMISED CONTROLLED

Methods and Participants

and the ability to live
69 adult survivors of TBI had their APOE
genotypes identified (27 subjects with the 4
independently.
allele) and tested their ability to predict days of
unconsciousness and functional outcome after at
least 6 months

110 participants in the Defense and Veterans’
Head Injury Program: 30 with an APOE 4 allele
80 without

PROSPECTIVE STUDY
LEVEL ~/X

genotype groups did not differ on demographic or
injury variables or on measures of executive
functioning.

Stuss, D.T., et al., Prediction of
recovery of continuous
memory after traumatic brain
injury. Neurology, 2000. 54(6):
p. 1337-1344.

94 patients (aged 16-65 yrs) with nonpenetrating
TBI

Evaluated the ability of measures of initial
severity, tests of attention, and demographic
characteristics to predict recovery of continuous
NON-RANDOMISED PROSPECTIVE memory for words over a 24-hr period in patients
STUDY
with acute traumatic brain injury (TbI).
LEVEL ~
Recovery of continuous memory was assessed.
Weibull regression models evaluated and
compared the predictive ability of multiple
variables. Regression analysis confirmed that
measures of capacity and compromise improved
prediction over models based only on injury
severity measures.
classification and regression tree analysis

http://www.nzgg.org.nz

Measures

The relationship
between APOE
genotype and memory
following TBI was
examined

Outcomes/results

Only 1 of 27 subjects (3.7%) with the 4 allele had a good functional
outcome compared with 13 of 42 (31.0%) of those without the 4 allele
(p = 0.006).
OR of a suboptimal outcome (fair or unfavourable) = 13.93 for those
with the 4 allele compared with those without the allele after controlling
for age and time of unconsciousness (95% CI, 1.45 to 133.97; p = 0.02).
Memory performance was worse in those who had an APOE 4 allele (n
= 30) than those who did not (n = 80)
These data support a specific role for the APOE protein in memory
outcome following TBI, and suggest an APOE isoform–specific effect on
neuronal repair processes

Four groups of patients were identified based on measures of severity
of injury and demographic characteristics that had recovery profiles that
were more precise than could be obtained by using the Glasgow Coma
Scale alone:
1) mild, about 1 wk to recovery of continuous memory;
2) moderate, 1-4 wks;
3) severe, 2-6 wks; and
4) extremely severe, 4-8 wks.
Approaches to predicting recovery of continuous memory in the acute
period after TMI that take into account multiple measures provide a
more sensitive predictive index.

Notes
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Reference and study type

Methods and Participants

Measures

Watts, R. and A. Perlesz,
Psychosocial outcome risk
indicator: predicting
psychosocial outcome
following traumatic brain injury.
Brain injury : [BI], 1999. 13(2):
p. 113-24

29 people withTBI and 23 of their respective
Measure= 18 qs
significant others 12 months after discharge from examining 12 factors
inpatient rehabilitation services,
and requires the rater
to make a judgement
examines the outcomes as a means of
about the likely impact
determining the validity of a measure developed each factor would have
to predict psychosocial outcome.
on the individual with
TBI and significant
NON-RANDOMISED PROSPECTIVE
other.

Outcomes/results

Scores on the measure at discharge were found to be associated with
Small n
general psychological distress, anxiety and insomnia, depression, family
functioning, and the problems related to emotion and behaviour.
Results indicate that the social work raters accurately predicted
outcome according to the factors contained in the measure.
the devised measure is useful in predicting outcome and so has clinical
value in identifying adults at greatest risk of poor psychosocial outcome
after a traumatic brain injury

STUDY

LEVEL ~/X
Gomez, P.A., et al., Age and
outcome after severe head
injury. Acta neurochirurgica
(Wien), 2000. 142(4): p. 37380; discussion 380-1

810 patients aged 14 years or older who were
consecutively admitted between 1987 and 1996
after suffering a severe closed head injury
The authors analyzed the relationship between
patient age and the final outcome

NON-RANDOMISED PROSPECTIVE
STUDY

Stratified and logistic regression analyses were
performed in order to assess the influence of age
on adverse outcome and the interaction between
patient age and other prognostic indicators.

LEVEL ~

Carter, B.G. and W. Butt,
Review of the use of
somatosensory evoked
potentials in the prediction of
outcome after severe brain
injury. Critical care medicine,
2001. 29(1): p. 178-86
SYSTEMATIC REVIEW

http://www.nzgg.org.nz

OBJECTIVE: To review the predictive powers of
SEPs in severe brain injury. – 44 studies
DATA SOURCES: Publications in the scientific
literature, manual review of article bibliographies,
and questioning workers in the field.
DATA SYNTHESIS:

The most relevant
clinico-radiological
variables were
prospectively collected
in a Data Bank.

Notes

Results: the adverse outcome rate increases steadily with age in severe
head injured patients
Age effect on outcome is independent of other prognostic variables.
Odds of having an adverse outcome increases significantly over 35,10
times higher in patients older than 65 years as compared to those aged
15-25 years (reference age group).

For all studies, +ve likelihood ratio=4.04, +ve predictive value=71.2%,
and sensitivity =59.0%, for normal SEPs (predicting favorable outcome)
+ve likelihood ratio=11.41, +ve predictive value=98.5%, and sensitivity
=46.2%, for bilaterally absent SEPs (predicting unfavorable outcome).
Summary ROC curve analysis detected a cut-off criterion effect for only
blinded studies of bilaterally absent SEPs. Twelve patients (12/777)
were identified with bilaterally absent SEPs who had favorable
outcomes. These false positives are typically pediatric patients or have
suffered traumatic brain injuries.
suggest criteria for the use of bilaterally absent SEPs in the prediction of
poor outcome, which include
• absence of focal lesions, subdural or extradural fluid collections,
• no decompressive craniotomy in previous 48 hrs.
Using these criteria the data suggest that the false-positive rate is
<0.5% for bilaterally absent SEPs.
SEPs are powerful predictors of outcome, particularly poor outcome, if
patients with focal lesions, subdural effusions, and those who have had
recent decompressive craniotomies are excluded.
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Reference and study type

Farace, E. and W.M. Alves,
Do women fare worse: a
metaanalysis of gender
differences in traumatic brain
injury outcome. Journal of
neurosurgery, 2000. 93(4): p.
539-45.

Methods and Participants

Measures

OBJECT: The purpose of this metaanalysis was
to investigate possible gender differences in TBI
sequelae.
METHODS: A quantitative review of published
studies of TBI outcome revealed eight studies
(20 outcome variables) of TBI, in which outcome
was reported separately for men and women.

Outcomes/results

Notes

The case fatality rates in patients after TBI have previously been shown
to be significantly higher in women as compared with men.
Outcome was worse in women than in men for 85% of the measured
variables, with an average effect size of -0.15.

only small %
of total
published on
TBI outcome,
differentiated
by sex

SYSTEMATIC REVIEW AND
METAANALYSIS
LEVEL +
Sherer, M., et al.,
Early cognitive status and
productivity outcome after
traumatic brain injury: findings
from the TBI model systems.
Archives of physical medicine
and rehabilitation, 2002. 83(2):
p. 183-92

388 adults with TBI whose PTA)resolved before
discharge from 6 inpatient brain injury
rehabilitation programs.

INTERVENTIONS:
Administered
neuropsychologic tests
during inpatient stay on
OBJECTIVE: To evaluate the contribution of
emergence from PTA.
early cognitive assessment to the prediction of
Follow-up interview and
productivity outcome after traumatic brain injury
evaluation. Predictor
(TBI) adjusted for severity of injury, demographic measures also
factors, and preinjury employment status.
determined.
NON-RANDOMISED PROSPECTIVE
MAIN OUTCOME
STUDY
Multiple logistic regression analysis
MEASURE:
LEVEL X
Productivity status at
follow-up 12 months
postinjury.

Prediction of productivity status at follow-up contributed to
independently by
• preinjury productivity status,
• duration of PTA,
• education level, and
• early cognitive status
When adjusted for all other predictors, persons scoring at the 75th
percentile on early cognitive status (less impaired) had 1.61 times
greater odds (95% confidence interval [CI], 1.07-2.41) of being
productive follow-up than those scoring at the 25th percentile (more
impaired).
Without adjustment, persons scoring at the 75th percentile had 2.46
times greater odds (95% CI, 1.77-3.43) of being productive at followup.
• supports the utility of early cognitive assessment by using
neuropsychologic tests.
• supports the clinical practice of performing initial neuropsychologic
evaluations after resolution of PTA.
• early cognitive assessment makes an independent contribution to
prediction of late outcome.

http://www.nzgg.org.nz
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Reference and study type

MacMillan, P.J., et al.,
Pre-injury status and
adaptation following traumatic
brain injury. Brain injury : [BI],
2002. 16(1): p. 41-9
RETROSPECTIVE ANALYSIS
LEVEL ~

Felmingham, K.L., I.J. Baguley,
and J. Crooks,
A comparison of acute and
postdischarge predictors of
employment 2 years after
traumatic brain injury. Archives
of physical medicine and
rehabilitation, 2001. 82(4): p.
435-9
NON-RANDOMISED PROSPECTIVE
STUDY
LEVEL X

Methods and Participants

Measures

• pre-injury psychiatric and substance abuse histories predicted
employment status
• pre-injury substance abuse predicted independent living status.
• Social support following TBI predicted significant other's
assessment of the patients' neurobehavioural status.
• None of the independent variables were found to predict patient
assessment of his or her own neurobehavioural functioning.

Evaluated outcomes for 45 adults who suffered a
moderate or severe TBI at least 2 years earlier.
Hypothesis: severity of pre-morbid psychiatric
and substance abuse problems and less social
support following brain injury would be
associated with poorer post-injury adaptation as
measured by employment status, independent
living status, and neurobehavioural
symptomatology.

55patients with TBI, aged 16 or older,
consecutively admitted to a brain injury unit
attached to a major Australian teaching hospital
with complete longitudinal data
Data collected prospectively at 6 and 24 months
after discharge from rehabilitation.
Logistic regression analyses examined
predictors of employment status.

Measured injury
severity (GCS scores,
PTA);
functional
independence (FAM
cognitive subscale) at
admission and
discharge from
rehabilitation;
self-report of
employment
(premorbid,
postdischarge);
postdischarge
psychosocial status at
6 months and 2 years
(Community Integration
Questionnaire, General
Health Questionnaire,
Trauma Complaints
List, Overt Aggression
Scale, Alcohol Use
Disorders Inventory
Test, Satisfaction with
Life Scale).
OUTCOME
MEASURES:
Employment status
used to reflect

http://www.nzgg.org.nz

Outcomes/results

Adding postdischarge predictors to premorbid and acute variables
significantly improved the ability to predict work status 2 years after
rehabilitation.
significant predictors of employment 6 months post-discharge included:
• Age at the time of injury,
• premorbid employment status,
• premorbid work status, and
• premorbid psychologic distress.
CONCLUSIONS: It is important to consider postdischarge psychologic
well-being, in conjunction with premorbid and acute factors, in
vocational interventions after TBI

Notes
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Reference and study type

Methods and Participants

Measures

Outcomes/results

vocational outcome.
Predictor variables
comprised premorbid
work status, injuryrelated variables (age,
injury severity), and
postdischarge variables
(employment,
community integration,
psychologic, cognitive
status).
Hanlon, R.E., et al.,
Effects of acute injury
characteristics on
neurophysical status and
vocational outcome following
mild traumatic brain injury.
Brain injury : [BI], 1999. 13(11):
p. 873-87

100 mTBI consecutive referrals to a concussion
clinic were prospectively collected, and the roles
of various acute neurological variables were
examined in relation to neuropsychological
status and vocational outcome.

NON-RANDOMISED PROSPECTIVE
STUDY

a) Significant differences were found between subgroups of patients
classified by
• mechanism of injury (i.e. acceleration/ deceleration trauma in which
the head strikes an object (HSO) versus acceleration/deceleration
trauma in which the head does not strike an object (HNSO) versus
trauma in which an object strikes the head (OSH),
• type of injury (i.e. motor vehicle collision, fall, assault, motor
vehicle-pedestrian collision, falling object, sports/recreation).
There was no difference, with respect to neuropsychological status or
vocational outcome, between patients who had positive findings on
computerized tomography (CT) versus those who were CT negative.

LEVEL ~

There was no difference between patients who had suffered brief loss of
consciousness (LOC) and those without LOC.
These findings suggest that selective acute injury characteristics may
be used to classify subtypes of MTBI patients
Fleming, J., et al.,
Prediction of community
integration and vocational
outcome 2-5 years after
traumatic brain injury
rehabilitation in Australia. Brain
injury : [BI], 1999. 13(6): p.
417-31
RETROSPECTIVE ANALYSIS AND
OBSERVATIONAL STUDY

http://www.nzgg.org.nz

446 patients admitted to a Head Injury Unit
between 1991 and 1995 were contacted. Data
on predictor variables (demographic, injury
severity and functional) were retrieved from
hospital records. 209 patients/carers completed
and returned the questionnaires. Mean follow-up
was 3.5 years.
OBJECTIVES: To predict community integration
and vocational outcomes 2-5 years after
traumatic brain injury (TBI).

Community integration A total of 46.5% returned to work with 74.5% in the same or similar jobs.
and vocational
outcome was assessed Community integration was predicted by
by self-administered
• age,
questionnaire.
• disability level and
• cognition.
Return to work predicted by
• Length of PTA,
• cognition,
• disability levels,
• GCS,

Notes
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Reference and study type

Methods and Participants

LEVEL ~

DESIGN: Multivariate correlational design
incorporating retrospective data collection and
questionnaire follow-up. Data were analysed by
descriptive statistics, multiple regression and
discriminant analysis using SPSS.

Ruffolo, C.F., et al., Mild
traumatic brain injury from
motor vehicle accidents:
factors associated with return
to work. Archives of physical
medicine and rehabilitation,
1999. 80(4): p. 392-8
NON-RANDOMISED PROSPECTIVE

50 consecutively admitted patients with mTBI
resulting from MVA during a 20-month period
ending April 1994, assessed within 1 month of
injury and at follow-up 6 to 9 months (mean =
7.4) after injury
13/ 63 eligible patients refused consent /lost to
follow-up. Mean age = 31;
62% =male.
Eligibility criteria:
(1) patients had been working;
(2) they had no history of head injury, neurologic
disease, or psychiatric illness requiring
hospitalization; and
(3) they had no catastrophic impairment from
accident.
Tertiary care center in Toronto (time 1); at home
for follow-up.

STUDY

LEVEL X

Wenden, F.J., et al.,
Assault, post-traumatic
amnesia and other variables
related to outcome following
head injury. Clinical
rehabilitation, 1998. 12(1): p.
53-63

625 Patients aged between 16 and 65 years
resident in Oxfordshire, presented over 13
months to A&E or admitted to hospital. All
diagnosed as having suffered a head injury.
Data collected through follow-up interviews and
assessments by the Oxford Head Injury Service
for a randomized controlled trial of intervention
conducted in 1993-94.
NON-RANDOMISED PROSPECTIVE SETTING: A mixed rural and urban Health
STUDY
District with a population of approximately
LEVEL ~/X
560,000.
OBJECTIVE: To estimate how many patients

http://www.nzgg.org.nz

Measures

Outcomes/results

• functional status,
• length of acute stay and
• prior occupation

Return to work (at
premorbid or modified
level).

42% who returned to work, of these, 12% resumed their premorbid level
of employment and 30% returned to modified work.
Significant differences (p<.05) between the groups in level of social
interaction, premorbid occupation, and discharge disposition.
Social interaction, jobs with greater decision-making latitude, and
discharge home were positively related to RTW for this population.
Cognitive impairment within the first month was not a reliable indicator
of RTW potential

OUTCOME
MEASURES: The
Rivermead Head Injury
Follow Up
Questionnaire and the
Rivermead Post
Concussion Symptoms
Questionnaire.

Outcome at six months = significantly worse for those who had been
assaulted as against all other causes of injury combined (p = 0.0001);
and/or had been admitted to hospital (p = 0.0001)l and/or had sustained
more severe additional injuries (p = 0.04); and/or had experienced any
PTA (p = 0.00001).

Data on age, sex,
social circumstances,
employment, cause of

CONCLUSIONS: In the general population 52/100,000 pa will
experience more serious head injuries as indicated by hospital
admission and/or one or more fractures and/or any length of PTA and/or

The minimum incidence of such injuries in those aged 16-65, calculated
for Oxfordshire, is 292 per annum (74/100,000 aged 16-65 per year).

Notes
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Reference and study type

Methods and Participants

who sustain a head injury might benefit from
intervention and support each year and to
consider whether relationships can be found
between demographic data relating to patients'
circumstances at the time of head injury, and
their outcomes six months later.

Hoofien, D., et al.,
Comparison of the predictive
power of socioeconomic
variables, severity of injury and
age on long-term outcome of
traumatic brain injury: samplespecific variables versus
factors as predictors. Brain
Injury., 2002. 16(1): p. 9-27
RETROSPECTIVE ANALYSIS
LEVEL X
Brzuzy, S. and J.D. Corrigan,
Predictors of living
independently after moderate
to severe traumatic brain
injury: a comparison study.
Journal of Head Trauma
Rehabilitation., 1996. 11(3): p.
74-83
OBSERVATIONAL CASE
COMPARISON STUDY

LEVEL ~

http://www.nzgg.org.nz

Measures

Outcomes/results

injury, severity of
having been assaulted.
associated injuries,
This group may benefit from monitoring and support and their needs
post-traumatic amnesia should be considered when planning services.
(PTA), anticonvulsants,
postconcussion
symptoms and
activities of everyday
life.

Seventy-six adults with severe TBI were
Neuropsych tests
evaluated at an average of 14 years post-injury
with an extensive neuropsychological battery.
The primary objective of this study was to
measure the predictive power of pre-injury socioeconomic status (SES), severity of injury and
age variables on the very long-term outcomes of
traumatic brain injury (TBI).
By applying a within-subjects retroactive followup design and a factor analysis, the study also
compared the relative power of sample-specific
predictors to that of more commonly used
variables and conceptually based factors.

• Pre-injury SES variables predict long-term cognitive, psychiatric,
vocational, and social/familial functioning.
• Measures of severity of injury predict daily functioning,
• Age at injury fails to predict any of these variables.
• Sample-specific predictors were more powerful than more
commonly used predictors.

Cases drawn randomly from a state-wide needs Primary Measures:
Of those living alone,
survey of 1,265 Ohioans with brain injuries. From
• Age
• 98% lived with their parents an average of 3 years after release
a pool of 356 unmarried respondents ages 21 to
from the hospital.
• time postinjury,
49; 32 subjects living alone and 34 living with
• 30% were 6 years or less postinjury
• education,
parents were compared.
• 13% were 30 years old or younger
• current and
previous income,
Objective: To identify factors that predict longThose currently living with parents
• preinjury living
term, independent living for adults after traumatic
• had lived with them the entire time since being released.
arrangement,
brain injury (TBI).
• Almost 60% were 6 years or less postinjury versus of those living
• history of postinjury
alone.
living
arrangements,
• 56% were 30 years old or younger
• current and
significant factors included
previous
• Prior living arrangement,
employment,
• current age,
• length of LoC
• time postinjury,
• functional
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Reference and study type

Methods and Participants

Measures

disabilities.

Outcomes/results

• education,
• current income
Not significant:
• length of LoC
• prior employment
The contribution of prior income and functional disabilities could not be
evaluated due to problems with the self-report format of these variables.
The minimal role that severity of injury appeared to play is consistent
with the World Health Organization model and suggests that the
determinants of independent living may be subject to systematic
intervention

Asikainen, I., M. Kaste, and S.
Sarna, Predicting late outcome
for patients with traumatic brain
injury referred to a
rehabilitation programme: A
study of 508 Finnish patients 5
years or more after injury.
Brain Injury, 1998. 12(2): p. 95107.

508 0.8-71 yr old patient survivors referred to a
rehabilitation program after treatment

Haslam, C., et al., Further
examination of post-traumatic
amnesia and post-coma
disturbance as non-linear
predictors of outcome after
head injury. Neuropsychology,
1995. 9(4): p. 599-605.

77 severely head-injured adult patients

TBI severity: via the
GCS score on hospital
admission (GCS-HA),
length of coma (LOC)
and duration of
posttraumatic amnesia
(DPTA).
Pre- and post-injury
hospital data were
reviewed.

GCS-HA-based TBI severity showed:
• majority of Ss with mild brain injuries in all age groups reached
good functional recovery
• youngest and oldest age groups having fewer good recoveries
LOC and DPTA duration correlated specifically with the Ss' work history
after TBI and with GCS-HA measured functional outcome.

At admission, patients
were assessed on 7
The relationship between early neurological
neurological indices,
variables and cognitive outcome was
including
investigated in a group of following C. Haslam et
• durations of PTA
al (1994). At the time of admission, patients were
• post-coma
assessed on 7 neurological indices
disturbance
At 2 yearspatients underwent examination on
(PCD), the latter
NON RANDOMISED PROSPECTIVE selected psychological measures.
defined as the
STUDY
period between
emergence from
coma and end of

• Recent memory was best predicted by transformed PTA,
• speed of information processing was best predicted by transformed
PCD.
• Prediction of both psychological factors was improved by taking into
account surgical evacuation of an extradural hematoma.

Follow-up ranged from 5-20 yrs post-injury.

Studied the prognostic factors for extent of
recovery or quality of life in related to TBI
severity via the Glasgow Coma Scale score on
hospital admission (GCS-HA), length of coma
(LOC) and duration of posttraumatic amnesia
NON RANDOMISED PROSPECTIVE (DPTA).
STUDY
Age effects on long-term outcome were also
LEVEL ~
examined. Ss were referred to a rehabilitation
program after treatment. Pre- and postinjury
hospital data were reviewed.

http://www.nzgg.org.nz

The results suggest that GCS-HA, LOC and DPTA all have predictive
value in assessing functional or occupational outcome for TBI patients.
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Reference and study type

Methods and Participants

Measures

Outcomes/results

PTA.
PTA and PCD were
transformed to address
their non-linearity.
Greve, K.W., et al.,
Personality and neurocognitive
correlates of impulsive
aggression in long-term
survivors of severe traumatic
brain injury. Brain Injury, 2001.
15(3): p. 255-262
NON-RANDOMISED PROSPECTIVE
STUDY

Hammond, F., et al., Five
years after traumatic brain
injury: A study of individual
outcomes and predictors of
change in function.
NeuroRehabilitation, 2004.
19(1): p. 25–35
PROSPECTIVE COHORT

Survivors of TBI from a residential brain injury
Lifetime History of
rehabilitation facility. mean age 38.9 yrs
Aggression
The impulsive aggressive (IA) group consisted of questionnaire
26 residents, 24 males and 2 females.
Compared survivors of TBI who had persisting
problems with temper control and aggression to
those with TBI who do not.
The purpose of the study was to characterize
TBI patients who are likely to be aggression risks
and to determine if they demonstrate personality
patterns of neurocognitive deficits similar to
those seen in other IA groups.
TBI Model Systems National Database subjects
using cohort with complete one and five year
data (n = 301)
Objective: Study functional changes between
one and five years after traumatic brain injury
(TBI).

No differences were found for performance on neuropsychological
measures.
Deficits in self-regulatory behaviour not closely associated with
neurocognitive function.
IA participants were
• younger,
• had a higher incidence of pre-morbid aggressive behaviour,
• had spent less time in the program
• were more impulsive, irritable, and antisocial than non-aggressive
patients.

Disability Rating Scale
(DRS) Level of
Functioning and
Employability Items.

Level of Functioning,
• 53 (18%) individuals improved,
• 228 (76%) stayed the same, and
• 20 (7%) worsened by more than one point from Year 1 to Year 5.
Level of Functioning improvement was predicted by
• FIMTM-Motor,
• FIMTM-Cognitive,
• Rey Auditory Verbal Learning Test,
• Symbol Digit Modalities Test (written and oral),
• Wechsler Adult Intelligence Scale-Revised Block Design,
worsening predicted by
• Symbol Digit Modalities Test (written and oral).
Employability:
• 50 (17%) individuals improved,
• 237 (79%) stayed the same, and
• 14 (5%) worsened by greater than one point.
Improvement in Employability was predicted by
• race,

http://www.nzgg.org.nz
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Reference and study type

Methods and Participants

Measures

Outcomes/results

worsening predicted by
• Glasgow Coma Scale Eye Opening
Conclusions: There are demographic and functional indicators present
at one-year post-injury that may be predictive of subsequent change.
Stemmer, B., et al.,
Predicting vocational and
independence status from
early assessment of motor,
cognitive, and social abilities in
traumatic brain injury patients.
Brain & Cognition, 2000. 44(1):
p. 25-30
PROSPECTIVE COHORT

35 TBI patients (17-55)
42 stroke patients (22-52)
at time of first admission (between 35 and 43
days post brain damage) to inpatient
neurological rehabilitation.

Motor, cognitive, social, In TBI patients, employment was best predicted by
demographic, and
• drive,
lesion site data
• processing speed
Measures of "basic"
• attention,
independence,
"basic" independence best predicted by
"complex"
• processing speed
investigated relationship between these data and independence,
• drive,
outcome measures
employment status
"complex" independence by
• drive alone.
Brain stem lesions strongly related to independence measures and
employment status

Carroll, L.J., et al.,
Prognosis for mild traumatic
brain injury: Results of the
WHO Collaborating Centre
Task Force on Mild Traumatic
Brain Injury (Review). Journal
of Rehabilitation Medicine,
2004. 36(Suppl 43): p. 84-105
SYSTEMATIC REVIEW

Cassidy, J.D., et al.,
Incidence, risk factors and
prevention of mild traumatic
brain injury: results of the WHO
collaborating centre task force
on mild traumatic brain injury.
Journal of Rehabilitation
Medicine, 2004. 43 S: p. 28-60.

http://www.nzgg.org.nz

Of 428 studies related to prognosis after mild
traumatic brain injury, 120 (28%) were accepted
after critical review.
mTBI in adults and children
There was consistent and methodologically
sound evidence that children's prognosis after
mild traumatic brain injury is good, with quick
resolution of symptoms and little evidence of
residual cognitive, behavioural or academic
deficits.
A best-evidence synthesis on the incidence, risk
factors and prevention of mild traumatic brain
injury. searched Medline, Cinahl, PsycINFO and
Embase. 38,806 abstracts screened, 169 studies
critically reviewed and accepted 121 (72%)

For adults, cognitive deficits and symptoms are common in the acute
stage, and the majority of studies report recovery for most within 3-12
months.
Where symptoms persist, compensation/litigation is a factor, but there is
little consistent evidence for other predictors.
The literature on this area is of varying quality and causal inferences are
often mistakenly drawn from cross-sectional studies.

• 70-90% of all treated tbi = mild
• incidence of hospital-treated patients with mTBI about 100300/100,000 population.
• much mTBI not treated at hospitals true population-based rate
probably > 600/100,000.
• mTBI more common in males / teenagers / young adults.
• Falls and motor-vehicle collisions are common causes.
• Strong evidence supports helmet use to prevent mTBI in
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Reference and study type

Methods and Participants

Measures

SYSTEMATIC REVIEW

Dunn, L., Social deprivation
and adult head injury: a
national study. Journal of
Neurology Neurosurgery and
Psychiatry, 2003. 74: p. 10601064.
PROSPECTIVE COHORT

motorcyclists and bicyclists.
• mTBI literature =varying quality, studies are very heterogeneous.
• evidence that mTBI is an important public health problem
• more high-quality research needed

• Admission GCS
• physiology
assessed by the
RTS)
• co-morbidities
recorded incl
alcohol or
substance abuse
• Length of hospital
stay and Length of
ITU stay
• time to
neurosurgical
theatre
• cause of injury

Aim: To establish the association between
measures of social deprivation, mechanisms of
injury, patterns of care, and outcome following
closed head injury.
Methods: All Scottish adult A&E attendees with
closed head injury (AIS Head 3) between 7/96
and 12/2000
Identification as residing in a more/less deprived
area
Logistic regression analysis used to adjust for
known predictors of outcome

Lippert-Grüner, M., C.
Wedekind, and N. Klug,
Outcome of prolonged coma
following severe traumatic
brain injury. Brain Injury, 2003.
17(1): p. 49-54
PROSPECTIVE COHORT

Aim: To assess the outcome of severe traumatic
brain injury 1 year after trauma. Prospective
study conducted.
24 patients at the neurosurgical department of a
university hospital
Patients received multimodal early-onset
stimulation and continuous inpatient and
outpatient rehabilitation therapy.

Zafonte, R., et al.,
Does the requirement of a
craniotomy predict outcome?:
A preliminary investigation.

http://www.nzgg.org.nz

Outcomes/results

Aim: to evaluate the effect of craniotomy on
outcome as measured by the DRS.
Data collected on 341 people (mean age 37.7

Glasgow outcome
scale, Barthel index,
Functional
independence measure
(FIM) and Disability
rating scale (DRS).
Need of care and job
ability were also
evaluated.

Trauma more common in people from more deprived areas.
within the trauma pop’n people from deprived areas:
• HI more common
• more likely to sustain an isolated HI as a result of an assault
• Admission GCS higher
• normal physiology more common
• a history of alcohol or substance abuse more common
• Length of hospital and ITU stay was less
similar between the two groups:
• Recorded co-morbidity transfer to Regional Neurosurgical Centre
• time to neurosurgical theatre for people transferred directly from
A&E
• mortality
6 patients died, 3 remained in a vegetative state, 6 were severely
disabled, 6 were moderately disabled and 3 achieved a good recovery 1
year after injury.
Mean Barthel index was 68.9, mean FIM was 88.3 and mean DRS 27.7.
The majority of patients still were at least intermittently dependent on
care.
Most of the trauma survivors were unable to work.

•
•

GCS
DRS administered
at discharge from
in-patient

• Mean DRS scores for groups:
−
GCS 3-5=7.07,
−
GCS 6-8=6.03
−
GCS 9-12=6.53
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Reference and study type

Methods and Participants

Measures

Brain Injury., 1999. 13(1): p.
31-38

years) with TBI receiving inpatient rehabilitation
at the Level I trauma centre.

PROSPECTIVE COHORT
LEVEL X

Classified as 'no surgery', 'one cranial surgery',
or 'two or more cranial surgeries'.
Initial GCS scores: 44 = at GCS 3-5, 102 =GCS
6-8, 83 =GCS 9-12 ; 112 =t GCS 13-15.

Kraus, J.F., C. Peek-Asa, and
D. McArthur,
Effect of Gender on Outcomes
Following Traumatic Brain
Injury. Neurosurg Focus, 2000.
8(1)

Examines gender as an independent predictor of Glasgow Outcome
survival following brain injury.
Scale (GOS)
Prospective cohort of severely and moderately
Mortality
brain injured individuals was identified from two
trauma centers over a period of 3.5 years.
795 ( 652 (82.0%) = male; 143 (18.0%) =
female) people followed through their hospital
stay, 106 were followed for at least 6 months
postdischarge. Of the latter, 44 patients (41.5%)
were followed for only 6 months, 29 (27.4%) for
12 months, and 33 (31.1%) for 18 months.

PROSPECTIVE COHORT
LEVEL ~

Gisi, T.M. and R.C. D'Amato,
What factors should be
considered in rehabilitation: are
anger, social desirability, and
forgiveness related in adults
with traumatic brain injuries?
Intern J Neuroscience, 2000.
105: p. 121-133
Q Cohort

http://www.nzgg.org.nz

Aim: to evaluate the relationship between anger
and forgiveness from a moral developmental
view
51 adults with mild to moderate TBI - 30 female,
21 male, aged 19-56 (average 37.4)
Ss selected on basis of ability to work

rehabilitation.

• The Enright
Forgiveness
Inventory,
• the State-Trait
Anger Expression
Inventory, and
• the MarloweCrowne Social
Desirability Scale

Outcomes/results

−
GCS 13-15= 5.57
• Factorial ANOVA ⇒interaction between initial GCS and surgical
status.
• Univariate ANOVA's ⇒significant differences in the GCS 3-5 and
GCS 13-15 groups, suggesting a relationship between need for
surgical intervention and less favourable outcome.
• no differences were demonstrated in the GCS 6-8 and GCS 9-12
groups.
• concludes that requiring surgical intervention is prognostic at only the
extremes of the GCS categories
• Overall mortality was 1.28 times higher in females than males, with
the greatest difference of 2.14 found in deaths postdischarge.
• females were 1.75 times more likely than males to die of their brain
injury (95% confidence interval 1.09--2.82) when controlling for age,
admission GCS Score, penetrating as compared with blunt injury,
and the presence of multiple trauma,
• females were 1.57 times more likely to experience poor outcomes
(severe disability or persistent vegetative state) than males.

• A significant inverse relationship was found between anger and
forgiveness, and between anger and social desirability
• Additional insight was obtained from open-ended questions, a
demographic sheet relating to the injury, and an anger evoking
incident.
• Findings suggested that practitioners need to attend to
psychosocial factors affecting anger when conducting rehabilitation
programs
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Question 1c: Complications: pre-existing psychiatric syndromes
Reference and study type

Methods and Participants

Tate, RL 1998
"It is not only the kind of injury
that matters, but the kind of
head": The contribution of
premorbid and psychosocial
factors to rehabilitation
outcomes after severe traumatic
brain injury.
Neuropsychological
Rehabilitation. 8(1) p. 1-18.

Examined premorbid social maladjustment (PSM)
and premorbid personality in 2 samples to
determine the contribution of these variables to
rehabilitation outcomes.
In Exp 1, 85 Ss (aged 15-45 yrs at the time of
injury) with TBI admitted to a rehabilitation unit
were assessed 6 yrs later.

Exp 2, an independent sample of 30 Ss with TBI
was followed-up as soon as possible after the
COHORT STUDY
injury. Detailed psychosocial history & premorbid
LEVEL~
personality of the S was collected.
Tate, R.l & Broe, GA 1999
Aim: To study the types of impairments, which
Psychosocial adjustment after impact upon the individual returning to preinjury
traumatic brain injury: What are psychosocial roles, after severe TBI.
To identify those variables that contribute to a
the important variables?
Psychological Medicine 29(3): successful psychosocial reintegration
p. 713-725
Subjects
70 Ss had severe TBI with a range of disabilities.
COHORT STUDY
They were examined neurologically &
LEVEL ~
neuropsychologically 6 years after TBI.

Measures

Outcomes/results

Group 1:
Full text now
Of the 85 Ss, 11 Ss had evidence of PSM. These Ss were matched to
similar Ss within the group, who did not have PSM. There were no
differences between the groups the Glasgow Outcome Scale, level of
psychosocial reintegration, or severity of neuropsychological
impairments.
Group 2:
Of the 30 Ss, 9 had evidence of poor premorbid histories and 17 Ss
had unremarkable histories.
Ie no relationship between pre and post injury MH
•
•
•
•

Fedoroff, J. et al 1992
66 adult Ss with closed head injuries but no
• semi structured
•
significant spinal cord or other organ system injury
Depression in patients with
psychiatric interview •
acute traumatic brain injury
• Hamilton
American Journal of Psychiatry
Depression Scale
149(7) p.918-23
• Scales measuring
impairment in ADLs •
COHORT STUDY
intellectual
LEVEL ~
functioning, & social
functioning
• CT scans

http://www.nzgg.org.nz

Notes

Significant predictors of psychosocial adjustment were severity
of injury & impairments, chronicity & self-esteem
neurophysical impairments & memory functioning predicted
successful occupational activities
chronicity, cognitive speed & behavioural regulation predicted
success in interpersonal relationships
neurophysical impairments, behavioural regulation & memory
functioning predicted independent living skills

Abstract only

Full text now
17 Ss had major depression & 2 Ss had minor depression.
The presence of left dorsolateral frontal lesions and/or left basal
ganglia lesions and parietal-occipital & right hemisphere lesions
were associated with an increased risk of developing major
depression
Those depressed had a higher frequency of previous psychiatric
disorder & had poorer social functioning than did those not
depressed.
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Reference and study type
Gualtieri, C 1995
The problem of mild brain injury
Neuropsychiatry,
Neuropsychology, &
Behavioural Neurology
8(2) p.127-36

Methods and Participants

Measures

Outcomes/results

Notes

Review covers :
• Epidemiology
• Pathophysiology
• diagnosis of mild brain injury (MBI) and the
postconcussion syndrome (PCS)

Catastrophic outcomes from MTBI can occur in the following
situations:
(1) looks like a MBI -is really a severe injury
(2) PCS evolves into a posttraumatic depression & it is not recognized
or treated
(3) a pre-injury psychiatric condition develops around the MBI as a
focal event but not a causative event
(4) a patient shows signs of a functional condition i.e. hysteria etc.

Very limited
abstract-NOT
ORDERED
Theoretical – not
outcomes

This review provides data on 6 theoretical
relationships between depression and TBI.
1. pre-existing depression ***
2.pre-injury coping
3. early onset depressed mood
4.Damage to left anterior region ***
5.Cognitive recovery
6. poor level of insight into deficits and tries to
resume pre-injury levels and fails***
The degree of empirical support provided in the
literature for these links is indicated i.e. *** =
substantial support.
Two case-matched groups of 20 Ss with and
without a history of pre-injury depression.
All Ss had mild TBI

For each relationship, a likely outcome is predicted if the
recommended treatment plan is not conducted. The present
conceptualization and treatment considerations will be of substantial
benefit to clinicians working in the area

Full text now
Includes drug
and alcohol as
pre-existing mh

•

Full text

REVIEW- NON SYSTEMATIC

Ownsworth, T.L. & Oei, T 1998
Depression after traumatic brain
injury: Conceptualization and
treatment considerations.
Brain Injury 12(9) p. 735-751
REVIEW-NON SYSTEMATIC

Cicerone, K. D.
1997
Does premorbid depression
influence post-concussive
symptoms and
neuropsychological functioning?
Brain Injury 11(9) p643-48
CASE STUDY
LEVEL ~

http://www.nzgg.org.nz

N/a

•

No differences on self-reported post-concussive symptoms,
MMPI scales, or neuropsychological measures between two
case-matched groups.
Clinicians need to cautious in attributing post-concussive
symptoms or neuropsychological deficits to a pre-existing
affective disorder.
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Reference and study type

Methods and Participants

Ponsford, J.L. and G. Kinsella,
1988
Evaluation of a remedial
programme for attentional
deficits following closed-head
injury. Journal of Clinical and
Experimental Neuropsychology,
10(6): p. 693-708.

evaluated a computer-mediated programme for
remediation of deficits in speed of information
processing in 10 severe TBI subjects aged 17-38
years.
Following a baseline period, the effectiveness of
computer training alone was compared with that
combined with therapist feedback and
reinforcement in separate training phases, each
lasting 3 weeks.
TRIAL
The final phase involved a return to baseline
conditions.
Jorge, R.E., et al., 1993
The frequency, course, and clinical correlates of
generalized anxiety disorder (GAD) and its
Depression and anxiety
following traumatic brain injury. relationship to major depression were examined
Journal of Neuropsychiatry &
in 66 patients with traumatic brain injury (TBI).
Clinical Neurosciences, 5: p.
369-374
COHORT

Koponen, S., et al.,2002
Axis I and II psychiatric
disorders after traumatic brain
injury: a 30-year follow-up
study. Am J Psychiatry, 159(8):
p. 1315-21.
COHORT
LEVEL X

http://www.nzgg.org.nz

Objective was to determine the occurrence of
psychiatric disorders in TBI during a 30-year
follow-up.
60 patients were assessed on average 30 years
after traumatic brain injury.

Measures

Outcomes/results

Dependent measures of Results suggested that when spontaneous recovery and practice
attention, taken across effect were controlled, the interventions were not effective
all phases, included
psychometric measures
of processing speed, a
rating scale completed
by the patient's
Occupational Therapist,
and a video of the
patient working in
therapy.
• Of 66 TBI patients,
• 7 (11%) had both GAD and major depression;
• 10 (15%) had major depression without GAD.
• Median duration was 1.5 months for nonanxious depressions,
• 7.5 months for anxious depressions,
• 1.5 months for concurrent GAD.
• Anxious depressions were associated with right hemisphere lesions,
• major depressions alone were associated with left anterior lesions.
These findings suggest that anxious major depression and major
depression following TBI may be two different disorders with
different underlying etiological mechanisms and perhaps differential
response to treatment.
DSM-IV axis I disorders • 29 (48.3%) had had an axis I disorder that began after traumatic
were diagnosed on a
brain injury,
clinical basis with the aid • 37 (61.7%) had had an axis I disorder during their lifetimes.
of the Schedules for
• most common novel disorders post TBI were:
Clinical Assessment in • major depression (26.7%),
Neuropsychiatry
• alcohol abuse or dependence (11.7%),
(version 2.1), and axis II • panic disorder (8.3%),
disorders were
• specific phobia (8.3%), and
diagnosed with the
• psychotic disorders (6.7%).
Structured Clinical
• 14 patients (23.3%) had at least one personality disorder.
Interview for DSM-III-R
Personality Disorders. • The most prevalent individual disorders were avoidant (15.0%),
paranoid (8.3%), and schizoid (6.7%) personality disorders.
Cognitive impairment
• 9 patients (15.0%) had DSM-III-R organic personality syndrome.
was measured with a
neuropsychological test • results suggest that TBI may cause decades-lasting vulnerability to
psychiatric illness in some individuals.
battery and the Mini• TBI seems to make patients particularly susceptible to depressive
Mental State
episodes, delusional disorder, and personality disturbances.
Examination.
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Reference and study type

Methods and Participants

Measures

Outcomes/results
• The high rate of psychiatric disorders found in this study
emphasizes the importance of psychiatric follow-up after traumatic
brain injury.

http://www.nzgg.org.nz
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Question 1c: Prognostic factors
GOS: Glasgow outcome scale
Reference and study type

GCS: Glasgow Coma Scale

HI:head injury

Methods and Participants

Glenn, M.B., et al.,
Depression amongst
outpatients with traumatic
brain injury. Brain Injury, 2001.
15(9): p. 811-818

mTBI: milld TBI
Measures

Beck Depression
Inventory-II (BDI-II)
41 adult outpatients with TBI
Logistic regression and Anova to assess
incidence of depression and association with
subject characteristics in outpatients with
traumatic brain injury (TBI)

A Multi-Center Analysis of
Rehospitalizations Five Years
after Brain Injury. Journal of
Head Trauma Rehabilitation,
2001. 16(4): p. 307-317

895 adult rehab patients admitted to acute care
within 24 hours of TBI between 1989 and 1999
were examined at 1-year follow-up

Outcomes/results

•
•

NON-RANDOMISED PROSPECTIVE
STUDY

Marwitz, J.H., et al.,

PTA: posttraumatic amnesia

24/ 41 subjects (59%) scored in the depressed categories
based on BDI-II scores >13.
(34%) scored in the moderate or severe depression
categories (BDI>19)

•

relationship amongst depression and age, female gender,
mild TBI, and use of antidepressant and stimulant drugs;

•

a negative relationship between depression and violent
aetiology of injury

•

individuals with mTBI = significantly older than those with
moderate or severe TBI - might account for the
association between depression and age.

Incidence and cause of Incidence of rehospitalization = 22.9% 1 year post injury to 17.0% at
rehospitalization at 1
5 years after injury.
and 5 years after injury
1 year post injury: 1/3 rehospitalizations for elective reasons.

17 medical centres part of TBI model systems
Descriptive stats collected and analysed

5 years after injury, incidence of readmissions for seizures and
psychiatric difficulties and general health maintenance increased
substantially.

NON-RANDOMISED PROSPECTIVE
STUDY

Tate, R.L.,

Eysenck Personality
Study of effect of premorbid personality structure Questionnaire Revised
(EPQ-R) and Current
Impact of pre-injury factors on on the post-trauma personality in people with
Behaviour Scale (CBS)
outcome after severe truamatic TBI.
brain injury: Does postRelatives of 28 people with TBI completed
traumatic personality change
questionnaires regarding the injured person's
represent an exacerbation of
personality and character
premorbid traits?
Neuropsychological
Rehabilitation, 2003. 13(1/2):
Ratings about premorbid status were taken as
p. 43-64
soon as feasible after admission, and follow-up
ratings regarding current status were made at

http://www.nzgg.org.nz

As a group, premorbid ratings indicated an unremarkable profile on
the EPQ-R.
Significant changes had occurred by 6months post-trauma, which
were sustained at 12 months post-trauma for both the EPQ-R and
CBS.
None of the specific hypotheses regarding premorbid personality
structure on the EPQ-R and post-trauma characterological deficits on
the two CBS factors, Loss of Emotional Control (LEC) and Loss of
Motivation (LM), was supported:

Notes
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Reference and study type

NON-RANDOMISED PROSPECTIVE
STUDY + BRIEF LIT REVIEW
LEVEL X

Methods and Participants

Measures

6and 12 months post-trauma

Outcomes/results

No significant differences between subgroups with high or low
premorbid levels of Extraversion, Neuroticism, Psychoticism,
Addiction and Criminality and post-trauma CBS factors, LEC, and
LM.
Personality changes occur as a result of traumatic brain injury, which
are independent of the premorbid personality structure

Williams, W.H., et al.,
Neurological, Cognitive and
Attributional Predictors of
Posttraumatic Stress
Symptoms After Traumatic
Brain Injury. Journal of
Traumatic Stress, 2002. 15(5):
p. 397-340.

Measures of injury
66 adult survivors of severe traumatic brain injury severity, memory,
insight, and indexinvestigated the relationship between the
event attributions.
reporting of symptoms of PTSD and other factors

Reporting of PTSD Sx related to level of insight

Correlational analyses

Severity of PTSD Sx associated with external attributions to others of
causality for the event

Reporting of PTSD Sx not associated with the severity of survivors'
injury, educational background, premorbid or current IQ, or memory
impairment.

NON-RANDOMISED PROSPECTIVE
STUDY
Simpson, G., et al., Social,
Neuroradiologic, Medical, and
Neuropsychologic Correlates
of Sexually Aberrant Behavior
After Traumatic Brain Injury: A
Controlled Study. Journal of
Head Trauma Rehabilitation,
2001. 16(6): p. 556-572
CONTROLLED STUDY
RETROSPECTIVE FILE REVIEW

25 males exhibiting SABs and a control group of
25 males matched for gender, severity of injury,
age at injury, and time after injury
Objective: To identify social, neuroradiological,
medical, and neuropsychological correlates of
sexually aberrant behavior (SAB) after traumatic
brain injury (TBI).
Setting: A brain injury unit providing inpatient and
outpatient rehabilitation services.

A protocol that
recorded data on
demographic, injury,
radiological, medical,
and neuropsychological
variables.

SAB group had a significantly higher incidence of postinjury
psychosocial disturbance in areas of nonsexual crime and failure to
return to work than the matched TBI group.
No significant differences between the two groups in the incidence of
premorbid psychosocial disturbance or postinjury radiological,
medical, or neuropsychological variables.
Conclusions: The study results caution against simplistic
explanations of SAB as the product of damage to the frontal-lobe
systems or premorbid psychosocial disturbance.
results suggest that a wide-ranging assessment of people with TBI
who exhibit SABs is required, because results of neuropsychological
examination alone cannot be considered conclusive.

http://www.nzgg.org.nz
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Reference and study type

Methods and Participants

Cattelani, R., et al.,
Competitive re-employmet
after severe traumatic brain
injury: clinical, cognitive and
behavioural predictive
variables. Brain Injury, 2002.
16(1): p. 51-64.
RETROSPECTIVE ANALYSIS
LEVEL X

objective: To contribute to the identification of
relationships between the return to pre-trauma
competitive activities at the final discharge from
rehabilitation facilities, and neuroanatomical,
neuropsychological and behavioural data
collected at different phases of the recovery.
35 adults with severe TBI retrospectively
selected from 228 consecutive admissions over
a 3-year period, according to pre-morbid, clinical
and demographic characteristics matching the
established selection criteria

Measures

•

Barthel Activity of
Daily Living (BADL)
index
Wechsler Adult
Intelligence ScaleRevised (WAIS-R)
checklists aimed to
detect cognitive and
behavioural
dysfunction.
GCS score level
CT-scan
abnormalities
Comprehensive
neurophysiological,
intellectual,
cognitive and
behavioural
examinations at
acute, sub-acute
and chronic phases
of recovery.

TBI subjects successfully re-employed obtained significantly better
scores on length of coma and PTA, intellectual status, cognitive
functioning and behavioural competence.

A good functional
outcome was defined
as no dysarthria,
behavioral
abnormalities, or
dysphasia; no severe
cognitive abnormalities;
and the ability to live
independently.

strong association between the APOE- 4 allele and a poor clinical
outcome, implying genetic susceptibility to the effect of brain injury.

•
•

•
•
•

Friedman, G., et al.,
Apolipoprotein E-epsilon4
genotype predicts a poor
outcome in survivors of
traumatic brain injury.
Neurology, 1999. 52(2): p. 1-7
NON-RANDOMISED PROSPECTIVE
STUDY
LEVEL ~

http://www.nzgg.org.nz

OBJECTIVE: To determine the ability of
apolipoprotein E (APOE) genotypes to predict
days of unconsciousness and a suboptimal
functional outcome in traumatic brain injury (TBI)
survivors.
69 adult survivors of TBI had their APOE
genotypes identified (27 subjects with the 4
allele) and tested their ability to predict days of
unconsciousness and functional outcome after at
least 6 months

Outcomes/results

Other specific measures of injury severity unrelated to the resumption
of pre-trauma competitive activities.
Support for a significant relationship between the initial TBI severity
level, especially as indicated by the duration of coma and PTA, and
eventual return to work at the final discharge from facilities.

OR of more than 7 days of unconsciousness = 5.69 in those with the
APOE- 4 allele compared with those without the 4 allele (95% CI,
1.69 to 20.0; p = 0.001).
Only 1 of 27 subjects (3.7%) with the 4 allele had a good functional
outcome compared with 13 of 42 (31.0%) of those without the 4
allele (p = 0.006).
OR of a suboptimal outcome (fair or unfavourable) = 13.93 for those
with the 4 allele compared with those without the allele after
controlling for age and time of unconsciousness (95% CI, 1.45 to
133.97; p = 0.02).
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Reference and study type

Crawford, F.C., et al.,
APOE genotype influences
acquisition and recall following
traumatic brain injury.
Neurology, 2002. 58(7): p. 1-7.
NON-RANDOMISED CONTROLLED

Methods and Participants

Measures

Outcomes/results

Memory performance was worse in those who had an APOE 4 allele
(n = 30) than those who did not (n = 80)

110 participants in the Defense and Veterans’
Head Injury Program: 30 with an APOE 4 allele
80 without

The relationship
between APOE
genotype and memory
following TBI was
examined

PROSPECTIVE STUDY
LEVEL ~/X

genotype groups did not differ on demographic or
injury variables or on measures of executive
functioning.

Stuss, D.T., et al., Prediction of
recovery of continuous
memory after traumatic brain
injury. Neurology, 2000. 54(6):
p. 1337-1344.

94 patients (aged 16-65 yrs) with nonpenetrating
TBI

Evaluated the ability of measures of initial
severity, tests of attention, and demographic
characteristics to predict recovery of continuous
NON-RANDOMISED PROSPECTIVE memory for words over a 24-hr period in patients
STUDY
with acute traumatic brain injury (TbI).
LEVEL ~
Recovery of continuous memory was assessed.
Weibull regression models evaluated and
compared the predictive ability of multiple
variables. Regression analysis confirmed that
measures of capacity and compromise improved
prediction over models based only on injury
severity measures.

Notes

These data support a specific role for the APOE protein in memory
outcome following TBI, and suggest an APOE isoform–specific effect
on neuronal repair processes

Four groups of patients were identified based on measures of
severity of injury and demographic characteristics that had recovery
profiles that were more precise than could be obtained by using the
Glasgow Coma Scale alone:
1) mild, about 1 wk to recovery of continuous memory;
2) moderate, 1-4 wks;
3) severe, 2-6 wks; and
4) extremely severe, 4-8 wks.
Approaches to predicting recovery of continuous memory in the acute
period after TMI that take into account multiple measures provide a
more sensitive predictive index.

classification and regression tree analysis
Watts, R. and A. Perlesz,
Psychosocial outcome risk
indicator: predicting
psychosocial outcome
following traumatic brain injury.
Brain injury : [BI], 1999. 13(2):
p. 113-24

29 people withTBI and 23 of their respective
Measure= 18 qs
significant others 12 months after discharge from examining 12 factors
inpatient rehabilitation services,
and requires the rater
to make a judgement
examines the outcomes as a means of
about the likely impact
determining the validity of a measure developed each factor would have
to predict psychosocial outcome.
on the individual with
TBI and significant
NON-RANDOMISED PROSPECTIVE
other.
STUDY LEVEL ~/X

http://www.nzgg.org.nz

Scores on the measure at discharge were found to be associated
with general psychological distress, anxiety and insomnia,
depression, family functioning, and the problems related to emotion
and behaviour.
Results indicate that the social work raters accurately predicted
outcome according to the factors contained in the measure.
the devised measure is useful in predicting outcome and so has
clinical value in identifying adults at greatest risk of poor psychosocial
outcome after a traumatic brain injury

Small n

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 27 of 210

Reference and study type

Methods and Participants

Gomez, P.A., et al., Age and
outcome after severe head
injury. Acta neurochirurgica
(Wien), 2000. 142(4): p. 37380; discussion 380-1

810 patients aged 14 years or older who were
consecutively admitted between 1987 and 1996
after suffering a severe closed head injury
The authors analyzed the relationship between
patient age and the final outcome

NON-RANDOMISED PROSPECTIVE
STUDY

Stratified and logistic regression analyses were
performed in order to assess the influence of age
on adverse outcome and the interaction between
patient age and other prognostic indicators.

LEVEL ~

Carter, B.G. and W. Butt,
Review of the use of
somatosensory evoked
potentials in the prediction of
outcome after severe brain
injury. Critical care medicine,
2001. 29(1): p. 178-86

SYSTEMATIC REVIEW AND

http://www.nzgg.org.nz

The most relevant
clinico-radiological
variables were
prospectively collected
in a Data Bank.

Outcomes/results

Notes

Results: the adverse outcome rate increases steadily with age in
severe head injured patients
Age effect on outcome is independent of other prognostic variables.
Odds of having an adverse outcome increases significantly over
35,10 times higher in patients older than 65 years as compared to
those aged 15-25 years (reference age group).

OBJECTIVE: To review the predictive powers of
SEPs in severe brain injury. – 44 studies
DATA SOURCES: Publications in the scientific
literature, manual review of article bibliographies,
and questioning workers in the field.
DATA SYNTHESIS:

For all studies, +ve likelihood ratio=4.04, +ve predictive value=71.2%,
and sensitivity =59.0%, for normal SEPs (predicting favorable
outcome)
+ve likelihood ratio=11.41, +ve predictive value=98.5%, and
sensitivity =46.2%, for bilaterally absent SEPs (predicting
unfavorable outcome).
Summary ROC curve analysis detected a cut-off criterion effect for
only blinded studies of bilaterally absent SEPs. Twelve patients
(12/777) were identified with bilaterally absent SEPs who had
favorable outcomes. These false positives are typically pediatric
patients or have suffered traumatic brain injuries.
suggest criteria for the use of bilaterally absent SEPs in the
prediction of poor outcome, which include
• absence of focal lesions, subdural or extradural fluid collections,
• no decompressive craniotomy in previous 48 hrs.
Using these criteria the data suggest that the false-positive rate is
<0.5% for bilaterally absent SEPs.
SEPs are powerful predictors of outcome, particularly poor outcome,
if patients with focal lesions, subdural effusions, and those who have
had recent decompressive craniotomies are excluded.

OBJECT: The purpose of this metaanalysis was
to investigate possible gender differences in TBI
sequelae.
METHODS: A quantitative review of published
studies of TBI outcome revealed eight studies
(20 outcome variables) of TBI, in which outcome
was reported separately for men and women.

The case fatality rates in patients after TBI have previously been
shown to be significantly higher in women as compared with men.
Outcome was worse in women than in men for 85% of the measured
variables, with an average effect size of -0.15.

SYSTEMATIC REVIEW

Farace, E. and W.M. Alves,
Do women fare worse: a
metaanalysis of gender
differences in traumatic brain
injury outcome. Journal of
neurosurgery, 2000. 93(4): p.
539-45.

Measures

only small % of total
published on TBI
outcome,
differentiated by sex
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Reference and study type

Methods and Participants

Measures

Outcomes/results

METAANALYSIS

LEVEL +

Sherer, M., et al.,
Early cognitive status and
productivity outcome after
traumatic brain injury: findings
from the TBI model systems.
Archives of physical medicine
and rehabilitation, 2002. 83(2):
p. 183-92

388 adults with TBI whose PTA)resolved before
discharge from 6 inpatient brain injury
rehabilitation programs.

INTERVENTIONS:
Administered
neuropsychologic tests
during inpatient stay on
OBJECTIVE: To evaluate the contribution of
emergence from PTA.
early cognitive assessment to the prediction of
Follow-up interview and
productivity outcome after traumatic brain injury
evaluation. Predictor
(TBI) adjusted for severity of injury, demographic measures also
factors, and preinjury employment status.
determined.
NON-RANDOMISED PROSPECTIVE
MAIN OUTCOME
STUDY
Multiple logistic regression analysis
MEASURE:
LEVEL X
Productivity status at
follow-up 12 months
postinjury.

Prediction of productivity status at follow-up contributed to
independently by
• preinjury productivity status,
• duration of PTA,
• education level, and
• early cognitive status
When adjusted for all other predictors, persons scoring at the 75th
percentile on early cognitive status (less impaired) had 1.61 times
greater odds (95% confidence interval [CI], 1.07-2.41) of being
productive follow-up than those scoring at the 25th percentile (more
impaired).
Without adjustment, persons scoring at the 75th percentile had 2.46
times greater odds (95% CI, 1.77-3.43) of being productive at
follow-up.
• supports the utility of early cognitive assessment by using
neuropsychologic tests.
• supports the clinical practice of performing initial
neuropsychologic evaluations after resolution of PTA.
• early cognitive assessment makes an independent contribution
to prediction of late outcome.

http://www.nzgg.org.nz
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Reference and study type

MacMillan, P.J., et al.,
Pre-injury status and
adaptation following traumatic
brain injury. Brain injury : [BI],
2002. 16(1): p. 41-9
RETROSPECTIVE ANALYSIS
LEVEL ~

Felmingham, K.L., I.J. Baguley,
and J. Crooks,
A comparison of acute and
postdischarge predictors of
employment 2 years after
traumatic brain injury. Archives
of physical medicine and
rehabilitation, 2001. 82(4): p.
435-9
NON-RANDOMISED PROSPECTIVE
STUDY
LEVEL X

Methods and Participants

Measures

• pre-injury psychiatric and substance abuse histories predicted
employment status
• pre-injury substance abuse predicted independent living status.
• Social support following TBI predicted significant other's
assessment of the patients' neurobehavioural status.
• None of the independent variables were found to predict patient
assessment of his or her own neurobehavioural functioning.

Evaluated outcomes for 45 adults who suffered a
moderate or severe TBI at least 2 years earlier.
Hypothesis: severity of pre-morbid psychiatric
and substance abuse problems and less social
support following brain injury would be
associated with poorer post-injury adaptation as
measured by employment status, independent
living status, and neurobehavioural
symptomatology.

55patients with TBI, aged 16 or older,
consecutively admitted to a brain injury unit
attached to a major Australian teaching hospital
with complete longitudinal data
Data collected prospectively at 6 and 24 months
after discharge from rehabilitation.
Logistic regression analyses examined
predictors of employment status.

Measured injury
severity (GCS scores,
PTA);
functional
independence (FAM
cognitive subscale) at
admission and
discharge from
rehabilitation;
self-report of
employment
(premorbid,
postdischarge);
postdischarge
psychosocial status at
6 months and 2 years
(Community Integration
Questionnaire, General
Health Questionnaire,
Trauma Complaints
List, Overt Aggression
Scale, Alcohol Use
Disorders Inventory
Test, Satisfaction with
Life Scale).
OUTCOME
MEASURES:
Employment status
used to reflect

http://www.nzgg.org.nz

Outcomes/results

Adding postdischarge predictors to premorbid and acute variables
significantly improved the ability to predict work status 2 years after
rehabilitation.
significant predictors of employment 6 months post-discharge
included:
• Age at the time of injury,
• premorbid employment status,
• premorbid work status, and
• premorbid psychologic distress.
CONCLUSIONS: It is important to consider postdischarge
psychologic well-being, in conjunction with premorbid and acute
factors, in vocational interventions after TBI

Notes

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 30 of 210

Reference and study type

Methods and Participants

Measures

Outcomes/results

vocational outcome.
Predictor variables
comprised premorbid
work status, injuryrelated variables (age,
injury severity), and
postdischarge variables
(employment,
community integration,
psychologic, cognitive
status).
Hanlon, R.E., et al.,
Effects of acute injury
characteristics on
neurophysical status and
vocational outcome following
mild traumatic brain injury.
Brain injury : [BI], 1999. 13(11):
p. 873-87

100 mTBI consecutive referrals to a concussion
clinic were prospectively collected, and the roles
of various acute neurological variables were
examined in relation to neuropsychological
status and vocational outcome.

NON-RANDOMISED PROSPECTIVE
STUDY

a) Significant differences were found between subgroups of patients
classified by
• mechanism of injury (i.e. acceleration/ deceleration trauma in
which the head strikes an object (HSO) versus
acceleration/deceleration trauma in which the head does not
strike an object (HNSO) versus trauma in which an object strikes
the head (OSH),
• type of injury (i.e. motor vehicle collision, fall, assault, motor
vehicle-pedestrian collision, falling object, sports/recreation).
There was no difference, with respect to neuropsychological status or
vocational outcome, between patients who had positive findings on
computerized tomography (CT) versus those who were CT negative.

LEVEL ~

There was no difference between patients who had suffered brief
loss of consciousness (LOC) and those without LOC.
These findings suggest that selective acute injury characteristics may
be used to classify subtypes of MTBI patients
Fleming, J., et al.,
Prediction of community
integration and vocational
outcome 2-5 years after
traumatic brain injury
rehabilitation in Australia. Brain
injury : [BI], 1999. 13(6): p.
417-31
RETROSPECTIVE ANALYSIS AND

http://www.nzgg.org.nz

446 patients admitted to a Head Injury Unit
between 1991 and 1995 were contacted. Data
on predictor variables (demographic, injury
severity and functional) were retrieved from
hospital records. 209 patients/carers completed
and returned the questionnaires. Mean follow-up
was 3.5 years.
OBJECTIVES: To predict community integration
and vocational outcomes 2-5 years after

Community integration A total of 46.5% returned to work with 74.5% in the same or similar
and vocational
jobs.
outcome was assessed
by self-administered
Community integration was predicted by
questionnaire.
• age,
• disability level and
• cognition.
Return to work predicted by
• Length of PTA,
• cognition,
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Reference and study type

OBSERVATIONAL STUDY

LEVEL ~

Ruffolo, C.F., et al., Mild
traumatic brain injury from
motor vehicle accidents:
factors associated with return
to work. Archives of physical
medicine and rehabilitation,
1999. 80(4): p. 392-8
NON-RANDOMISED PROSPECTIVE
STUDY

LEVEL X

Wenden, F.J., et al.,
Assault, post-traumatic
amnesia and other variables
related to outcome following
head injury. Clinical
rehabilitation, 1998. 12(1): p.
53-63

Methods and Participants

50 consecutively admitted patients with mTBI
resulting from MVA during a 20-month period
ending April 1994, assessed within 1 month of
injury and at follow-up 6 to 9 months (mean =
7.4) after injury
13/ 63 eligible patients refused consent /lost to
follow-up. Mean age = 31;
62% =male.
Eligibility criteria:
(1) patients had been working;
(2) they had no history of head injury, neurologic
disease, or psychiatric illness requiring
hospitalization; and
(3) they had no catastrophic impairment from
accident.
Tertiary care center in Toronto (time 1); at home
for follow-up.

Outcomes/results

•
•
•
•
•

traumatic brain injury (TBI).
DESIGN: Multivariate correlational design
incorporating retrospective data collection and
questionnaire follow-up. Data were analysed by
descriptive statistics, multiple regression and
discriminant analysis using SPSS.

625 Patients aged between 16 and 65 years
resident in Oxfordshire, presented over 13
months to A&E or admitted to hospital. All
diagnosed as having suffered a head injury.
Data collected through follow-up interviews and
assessments by the Oxford Head Injury Service
for a randomized controlled trial of intervention
conducted in 1993-94.
NON-RANDOMISED PROSPECTIVE SETTING: A mixed rural and urban Health
STUDY
District with a population of approximately
LEVEL ~/X
560,000.
OBJECTIVE: To estimate how many patients

http://www.nzgg.org.nz

Measures

Return to work (at
premorbid or modified
level).

disability levels,
GCS,
functional status,
length of acute stay and
prior occupation

42% who returned to work, of these, 12% resumed their premorbid
level of employment and 30% returned to modified work.
Significant differences (p<.05) between the groups in level of social
interaction, premorbid occupation, and discharge disposition.
Social interaction, jobs with greater decision-making latitude, and
discharge home were positively related to RTW for this population.
Cognitive impairment within the first month was not a reliable
indicator of RTW potential

OUTCOME
MEASURES: The
Rivermead Head Injury
Follow Up
Questionnaire and the
Rivermead Post
Concussion Symptoms
Questionnaire.
Data on age, sex,
social circumstances,
employment, cause of

Outcome at six months = significantly worse for those who had been
assaulted as against all other causes of injury combined (p = 0.0001);
and/or had been admitted to hospital (p = 0.0001)l and/or had
sustained more severe additional injuries (p = 0.04); and/or had
experienced any PTA (p = 0.00001).
The minimum incidence of such injuries in those aged 16-65,
calculated for Oxfordshire, is 292 per annum (74/100,000 aged 16-65
per year).
CONCLUSIONS: In the general population 52/100,000 pa will
experience more serious head injuries as indicated by hospital
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Reference and study type

Methods and Participants

who sustain a head injury might benefit from
intervention and support each year and to
consider whether relationships can be found
between demographic data relating to patients'
circumstances at the time of head injury, and
their outcomes six months later.

Hoofien, D., et al.,
Comparison of the predictive
power of socioeconomic
variables, severity of injury and
age on long-term outcome of
traumatic brain injury: samplespecific variables versus
factors as predictors. Brain
Injury., 2002. 16(1): p. 9-27
RETROSPECTIVE ANALYSIS
LEVEL X
Brzuzy, S. and J.D. Corrigan,
Predictors of living
independently after moderate
to severe traumatic brain
injury: a comparison study.
Journal of Head Trauma
Rehabilitation., 1996. 11(3): p.
74-83
OBSERVATIONAL CASE
COMPARISON STUDY

LEVEL ~

http://www.nzgg.org.nz

Measures

injury, severity of
associated injuries,
post-traumatic amnesia
(PTA), anticonvulsants,
postconcussion
symptoms and
activities of everyday
life.

Seventy-six adults with severe TBI were
Neuropsych tests
evaluated at an average of 14 years post-injury
with an extensive neuropsychological battery.
The primary objective of this study was to
measure the predictive power of pre-injury socioeconomic status (SES), severity of injury and
age variables on the very long-term outcomes of
traumatic brain injury (TBI).
By applying a within-subjects retroactive followup design and a factor analysis, the study also
compared the relative power of sample-specific
predictors to that of more commonly used
variables and conceptually based factors.

Outcomes/results

admission and/or one or more fractures and/or any length of PTA
and/or having been assaulted.
This group may benefit from monitoring and support and their needs
should be considered when planning services.

• Pre-injury SES variables predict long-term cognitive, psychiatric,
vocational, and social/familial functioning.
• Measures of severity of injury predict daily functioning,
• Age at injury fails to predict any of these variables.
• Sample-specific predictors were more powerful than more
commonly used predictors.

Cases drawn randomly from a state-wide needs Primary Measures:
Of those living alone,
survey of 1,265 Ohioans with brain injuries. From
• Age
• 98% lived with their parents an average of 3 years after release
a pool of 356 unmarried respondents ages 21 to
from the hospital.
• time postinjury,
49; 32 subjects living alone and 34 living with
• 30% were 6 years or less postinjury
• education,
parents were compared.
• 13% were 30 years old or younger
• current and
previous income,
Objective: To identify factors that predict longThose currently living with parents
• preinjury living
term, independent living for adults after traumatic
• had lived with them the entire time since being released.
arrangement,
brain injury (TBI).
• Almost 60% were 6 years or less postinjury versus of those living
• history of postinjury
alone.
living
arrangements,
• 56% were 30 years old or younger
• current and
significant factors included
previous
• Prior living arrangement,
employment,
• current age,
• length of LoC
• time postinjury,
• functional
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Methods and Participants

Measures

disabilities.

Outcomes/results

• education,
• current income
Not significant:
• length of LoC
• prior employment
The contribution of prior income and functional disabilities could not
be evaluated due to problems with the self-report format of these
variables.
The minimal role that severity of injury appeared to play is consistent
with the World Health Organization model and suggests that the
determinants of independent living may be subject to systematic
intervention

Asikainen, I., M. Kaste, and S.
Sarna, Predicting late outcome
for patients with traumatic brain
injury referred to a
rehabilitation programme: A
study of 508 Finnish patients 5
years or more after injury.
Brain Injury, 1998. 12(2): p. 95107.

508 0.8-71 yr old patient survivors referred to a
rehabilitation program after treatment

Haslam, C., et al., Further
examination of post-traumatic
amnesia and post-coma
disturbance as non-linear
predictors of outcome after
head injury. Neuropsychology,
1995. 9(4): p. 599-605.

77 severely head-injured adult patients

Follow-up ranged from 5-20 yrs post-injury.

Studied the prognostic factors for extent of
recovery or quality of life in related to TBI
severity via the Glasgow Coma Scale score on
hospital admission (GCS-HA), length of coma
(LOC) and duration of posttraumatic amnesia
NON RANDOMISED PROSPECTIVE (DPTA).
STUDY
Age effects on long-term outcome were also
LEVEL ~
examined. Ss were referred to a rehabilitation
program after treatment. Pre- and postinjury
hospital data were reviewed.

TBI severity: via the
GCS score on hospital
admission (GCS-HA),
length of coma (LOC)
and duration of
posttraumatic amnesia
(DPTA).
Pre- and post-injury
hospital data were
reviewed.

At admission, patients
were assessed on 7
The relationship between early neurological
neurological indices,
variables and cognitive outcome was
including
investigated in a group of following C. Haslam et
• durations of PTA
al (1994). At the time of admission, patients were
• post-coma
assessed on 7 neurological indices
disturbance
At 2 yearspatients underwent examination on
(PCD), the latter
NON RANDOMISED PROSPECTIVE selected psychological measures.
defined as the
STUDY
period between
emergence from

http://www.nzgg.org.nz

GCS-HA-based TBI severity showed:
• majority of Ss with mild brain injuries in all age groups reached
good functional recovery
• youngest and oldest age groups having fewer good recoveries
LOC and DPTA duration correlated specifically with the Ss' work
history after TBI and with GCS-HA measured functional outcome.
The results suggest that GCS-HA, LOC and DPTA all have predictive
value in assessing functional or occupational outcome for TBI
patients.

• Recent memory was best predicted by transformed PTA,
• speed of information processing was best predicted by
transformed PCD.
• Prediction of both psychological factors was improved by taking
into account surgical evacuation of an extradural hematoma.
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Reference and study type

Methods and Participants

Measures

Outcomes/results

coma and end of
PTA.
PTA and PCD were
transformed to address
their non-linearity.
Greve, K.W., et al.,
Personality and neurocognitive
correlates of impulsive
aggression in long-term
survivors of severe traumatic
brain injury. Brain Injury, 2001.
15(3): p. 255-262
NON-RANDOMISED PROSPECTIVE
STUDY

Hammond, F., et al., Five
years after traumatic brain
injury: A study of individual
outcomes and predictors of
change in function.
NeuroRehabilitation, 2004.
19(1): p. 25–35
PROSPECTIVE COHORT

Survivors of TBI from a residential brain injury
Lifetime History of
rehabilitation facility. mean age 38.9 yrs
Aggression
The impulsive aggressive (IA) group consisted of questionnaire
26 residents, 24 males and 2 females.
Compared survivors of TBI who had persisting
problems with temper control and aggression to
those with TBI who do not.
The purpose of the study was to characterize
TBI patients who are likely to be aggression risks
and to determine if they demonstrate personality
patterns of neurocognitive deficits similar to
those seen in other IA groups.
TBI Model Systems National Database subjects
using cohort with complete one and five year
data (n = 301)
Objective: Study functional changes between
one and five years after traumatic brain injury
(TBI).

No differences were found for performance on neuropsychological
measures.
Deficits in self-regulatory behaviour not closely associated with
neurocognitive function.
IA participants were
• younger,
• had a higher incidence of pre-morbid aggressive behaviour,
• had spent less time in the program
• were more impulsive, irritable, and antisocial than nonaggressive patients.

Disability Rating Scale
(DRS) Level of
Functioning and
Employability Items.

Level of Functioning,
• 53 (18%) individuals improved,
• 228 (76%) stayed the same, and
• 20 (7%) worsened by more than one point from Year 1 to Year 5.
Level of Functioning improvement was predicted by
• FIMTM-Motor,
• FIMTM-Cognitive,
• Rey Auditory Verbal Learning Test,
• Symbol Digit Modalities Test (written and oral),
• Wechsler Adult Intelligence Scale-Revised Block Design,
worsening predicted by
• Symbol Digit Modalities Test (written and oral).
Employability:
• 50 (17%) individuals improved,
• 237 (79%) stayed the same, and
• 14 (5%) worsened by greater than one point.
Improvement in Employability was predicted by
• race,

http://www.nzgg.org.nz
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Reference and study type

Methods and Participants

Measures

Outcomes/results

worsening predicted by
• Glasgow Coma Scale Eye Opening
Conclusions: There are demographic and functional indicators
present at one-year post-injury that may be predictive of subsequent
change.
Stemmer, B., et al.,
Predicting vocational and
independence status from
early assessment of motor,
cognitive, and social abilities in
traumatic brain injury patients.
Brain & Cognition, 2000. 44(1):
p. 25-30
PROSPECTIVE COHORT

35 TBI patients (17-55)
42 stroke patients (22-52)
at time of first admission (between 35 and 43
days post brain damage) to inpatient
neurological rehabilitation.

Motor, cognitive, social, In TBI patients, employment was best predicted by
demographic, and
• drive,
lesion site data
• processing speed
Measures of "basic"
• attention,
independence,
"basic" independence best predicted by
"complex"
• processing speed
investigated relationship between these data and independence,
• drive,
outcome measures
employment status
"complex" independence by
• drive alone.
Brain stem lesions strongly related to independence measures and
employment status

Carroll, L.J., et al.,
Prognosis for mild traumatic
brain injury: Results of the
WHO Collaborating Centre
Task Force on Mild Traumatic
Brain Injury (Review). Journal
of Rehabilitation Medicine,
2004. 36(Suppl 43): p. 84-105
SYSTEMATIC REVIEW

Cassidy, J.D., et al.,
Incidence, risk factors and
prevention of mild traumatic
brain injury: results of the WHO
collaborating centre task force
on mild traumatic brain injury.
Journal of Rehabilitation

http://www.nzgg.org.nz

Of 428 studies related to prognosis after mild
traumatic brain injury, 120 (28%) were accepted
after critical review.
mTBI in adults and children
There was consistent and methodologically
sound evidence that children's prognosis after
mild traumatic brain injury is good, with quick
resolution of symptoms and little evidence of
residual cognitive, behavioural or academic
deficits.
A best-evidence synthesis on the incidence, risk
factors and prevention of mild traumatic brain
injury. searched Medline, Cinahl, PsycINFO and
Embase. 38,806 abstracts screened, 169 studies
critically reviewed and accepted 121 (72%)

For adults, cognitive deficits and symptoms are common in the acute
stage, and the majority of studies report recovery for most within 3-12
months.
Where symptoms persist, compensation/litigation is a factor, but
there is little consistent evidence for other predictors.
The literature on this area is of varying quality and causal inferences
are often mistakenly drawn from cross-sectional studies.

• 70-90% of all treated tbi = mild
• incidence of hospital-treated patients with mTBI about 100300/100,000 population.
• much mTBI not treated at hospitals true population-based rate
probably > 600/100,000.
• mTBI more common in males / teenagers / young adults.
• Falls and motor-vehicle collisions are common causes.
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Reference and study type

Methods and Participants

Measures

• Strong evidence supports helmet use to prevent mTBI in
motorcyclists and bicyclists.
• mTBI literature =varying quality, studies are very heterogeneous.
• evidence that mTBI is an important public health problem
• more high-quality research needed

Medicine, 2004. 43 S: p. 28-60.
SYSTEMATIC REVIEW

Dunn, L., Social deprivation
and adult head injury: a
national study. Journal of
Neurology Neurosurgery and
Psychiatry, 2003. 74: p. 10601064.
PROSPECTIVE COHORT

Aim: To establish the association between
measures of social deprivation, mechanisms of
injury, patterns of care, and outcome following
closed head injury.
Methods: All Scottish adult A&E attendees with
closed head injury (AIS Head 3) between 7/96
and 12/2000
Identification as residing in a more/less deprived
area
Logistic regression analysis used to adjust for
known predictors of outcome

Lippert-Grüner, M., C.
Wedekind, and N. Klug,
Outcome of prolonged coma
following severe traumatic
brain injury. Brain Injury, 2003.
17(1): p. 49-54
PROSPECTIVE COHORT

Aim: To assess the outcome of severe traumatic
brain injury 1 year after trauma. Prospective
study conducted.
24 patients at the neurosurgical department of a
university hospital
Patients received multimodal early-onset
stimulation and continuous inpatient and
outpatient rehabilitation therapy.

http://www.nzgg.org.nz

Outcomes/results

• Admission GCS
• physiology
assessed by the
RTS)
• co-morbidities
recorded incl
alcohol or
substance abuse
• Length of hospital
stay and Length of
ITU stay
• time to
neurosurgical
theatre
• cause of injury
Glasgow outcome
scale, Barthel index,
Functional
independence measure
(FIM) and Disability
rating scale (DRS).
Need of care and job
ability were also
evaluated.

Trauma more common in people from more deprived areas.
within the trauma pop’n people from deprived areas:
• HI more common
• more likely to sustain an isolated HI as a result of an assault
• Admission GCS higher
• normal physiology more common
• a history of alcohol or substance abuse more common
• Length of hospital and ITU stay was less
similar between the two groups:
• Recorded co-morbidity transfer to Regional Neurosurgical Centre
• time to neurosurgical theatre for people transferred directly from
A&E
• mortality
6 patients died, 3 remained in a vegetative state, 6 were severely
disabled, 6 were moderately disabled and 3 achieved a good
recovery 1 year after injury.
Mean Barthel index was 68.9, mean FIM was 88.3 and mean DRS
27.7.
The majority of patients still were at least intermittently dependent on
care.
Most of the trauma survivors were unable to work.
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Reference and study type

Methods and Participants

Measures

•
•

Zafonte, R., et al.,
Does the requirement of a
craniotomy predict outcome?:
A preliminary investigation.
Brain Injury., 1999. 13(1): p.
31-38

Aim: to evaluate the effect of craniotomy on
outcome as measured by the DRS.

PROSPECTIVE COHORT
LEVEL X

Classified as 'no surgery', 'one cranial surgery',
or 'two or more cranial surgeries'.
Initial GCS scores: 44 = at GCS 3-5, 102 =GCS
6-8, 83 =GCS 9-12 ; 112 =t GCS 13-15.

Kraus, J.F., C. Peek-Asa, and
D. McArthur,
Effect of Gender on Outcomes
Following Traumatic Brain
Injury. Neurosurg Focus, 2000.
8(1)

Examines gender as an independent predictor of Glasgow Outcome
survival following brain injury.
Scale (GOS)
Prospective cohort of severely and moderately
Mortality
brain injured individuals was identified from two
trauma centers over a period of 3.5 years.
795 ( 652 (82.0%) = male; 143 (18.0%) =
female) people followed through their hospital
stay, 106 were followed for at least 6 months
postdischarge. Of the latter, 44 patients (41.5%)
were followed for only 6 months, 29 (27.4%) for
12 months, and 33 (31.1%) for 18 months.

PROSPECTIVE COHORT
LEVEL ~

Gisi, T.M. and R.C. D'Amato,
What factors should be
considered in rehabilitation: are
anger, social desirability, and
forgiveness related in adults
with traumatic brain injuries?
Intern J Neuroscience, 2000.
105: p. 121-133
Q Cohort

http://www.nzgg.org.nz

Data collected on 341 people (mean age 37.7
years) with TBI receiving inpatient rehabilitation
at the Level I trauma centre.

Aim: to evaluate the relationship between anger
and forgiveness from a moral developmental
view
51 adults with mild to moderate TBI - 30 female,
21 male, aged 19-56 (average 37.4)
Ss selected on basis of ability to work

GCS
DRS administered
at discharge from
in-patient
rehabilitation.

• The Enright
Forgiveness
Inventory,
• the State-Trait
Anger Expression
Inventory, and
• the MarloweCrowne Social
Desirability Scale

Outcomes/results

• Mean DRS scores for groups:
−
GCS 3-5=7.07,
−
GCS 6-8=6.03
−
GCS 9-12=6.53
−
GCS 13-15= 5.57
• Factorial ANOVA ⇒interaction between initial GCS and surgical
status.
• Univariate ANOVA's ⇒significant differences in the GCS 3-5 and
GCS 13-15 groups, suggesting a relationship between need for
surgical intervention and less favourable outcome.
• no differences were demonstrated in the GCS 6-8 and GCS 9-12
groups.
• concludes that requiring surgical intervention is prognostic at only
the extremes of the GCS categories
• Overall mortality was 1.28 times higher in females than males, with
the greatest difference of 2.14 found in deaths postdischarge.
• females were 1.75 times more likely than males to die of their brain
injury (95% confidence interval 1.09--2.82) when controlling for
age, admission GCS Score, penetrating as compared with blunt
injury, and the presence of multiple trauma,
• females were 1.57 times more likely to experience poor outcomes
(severe disability or persistent vegetative state) than males.

• A significant inverse relationship was found between anger and
forgiveness, and between anger and social desirability
• Additional insight was obtained from open-ended questions, a
demographic sheet relating to the injury, and an anger evoking
incident.
• Findings suggested that practitioners need to attend to
psychosocial factors affecting anger when conducting
rehabilitation programs
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Question 1i: What are the effects of multiple/cumulative TBI?
Reference and study type

Iverson, G.L, et al
Cumulative effects of
concussion in amateur
athletes.

Methods and Participants

Measures

Brain Injury, 2004. 18 (5): p.
433-443
Case-control study
LEVEL +

All Ss completed a computerized
neuropsychological test battery at preseason &
within 5 days of sustaining a concussion.

Clinics in sports medicine 17
(1) 45-60
GUIDELINE- NOT EVIDENCE
BASED
McCrory,P & Berkovic,S
Second impact syndrome.

•

No universally accepted criteria for when to allow
the athlete to return to competition after a head
injury.
To avoid cumulative brain damage & the second
impact syndrome, no athlete still suffering postconcussion symptoms should return to
competition.

text

This guideline concludes that the final decision
is based on clinical judgement

Diffuse cerebral swelling is a known complication Self-report
of brain trauma & this may occur after repeated
Teammate-report
concussive brain injury in sports-the 'second
Video-documented
Neurology 1998. 50 (3): p. 677- impact syndrome' (SIS).
683
Clear criteria was established & 17 cases were
identified however only five probable cases of
NOT ENOUGH
SIS were found.
INFORMATION
LEVEL X
.

http://www.nzgg.org.nz

Notes

l text
• At baseline (i.e. preseason), athletes with multiple concussions
reported more symptoms than athletes with no history of concussion.
• 2 days post-injury, athletes with multiple concussions scored
significantly lower on memory testing than athletes with a single
concussion.
• Athletes with multiple concussions were 7.7 times more likely to show
reduced memory ability c.f no previous concussions.

Aim: Do athletes with multiple concussions show
cumulative effects of injury?

computerized
neuropsychological
test- Immediate Post
Amateur athletes with a history of 3 or more
concussion
concussions (n= 19) were matched (gender, age, Assessment &
education & sport) with athletes with no prior
Cognitive Testing
concussions (n=19).
(ImPACT)

Cantu, R. C. 1998
Return to play guidelines after
a head injury

Outcomes/results

•
•

Authors could not establish that SIS is a risk factor for diffuse cerebral Full text
swelling
Stat analysis showed a significant (p=0.001) difference between
teammate-recalled and self reported/video-documented episodes of
major and minor concussion and no significant difference (p=0.22)
between self-reported and video-documented episodes of major and
minor concussion
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Reference and study type

Collins, M et al 1999
Relationship between
concussion and neurological
performance
JAMA 282 (10) p.964-970
LEVEL

http://www.nzgg.org.nz

Methods and Participants

Aim: to assess the relationship between
concussion history and learning ability (LD) and
the relationship of these variables with
neuropyscholohogical performance to evaluate
post concussion recovery in college football
players.
393 athletes were evaluated before their game.
16 S were concussed whilst playing and
underwent tests. The control was 10 athletes
without concussion.

Measures

Measures:
• Clinical interviews
• Neuropsychological
tests
• Concussion
symptoms

Outcomes/results

• Neurological assessment is useful to assess cognitive functioning.
• Multiple concussion & LD are associated with reduced cognitive
performance.
• 34% of the Ss had a previous concussion & 20% had more than one
concussion.
• Significant relationship between LD & multiple concussions & on 2 tests
-Trail making test p=.007 & symbol Digit modalities test p=.009
indicating a poorer performance for group with LD & multiple
concussion.

Notes

Full text
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Question 4b1: Effective interventions: multi disciplinary teams & TBI
Reference and study type

Methods and Participants

Barnes,M 1999
Rehabilitation after traumatic
brain injury

This document reviews concepts of rehabilitation
and emphasises the importance of valid and
reliable outcome measures.

British medical bulletin 55 (4)
p.927-43

The evidence of the efficacy of a rehabilitation
programme is discussed & several rehabilitation
problems are outlined.

REVIEW- NON-SYSTEMATIC

Measures

Outcomes/results

• increasing evidence that a comprehensive multidisciplinary
rehabilitation team is more effective then natural recovery
following brain injury.

Notes

Only have abstract

Other topics covered:
a.Technology
b. long-term difficulties after head injury &
complex management of these disorders & the
evidence of the efficacy of some techniques
c. employment rehabilitation

LEVEL X
Alexander, M et al 1998
A comprehensive team
approach to outpatient
rehabilitation for brain injured
adolescents

A rehabilitation hospital in suburban Philadelphia Unclear
partnered with a pediatric hospital in Wilmington,
Delaware, to provide inpatient-level rehabilitation
treatment on a cost-effective outpatient basis to
adolescents with either traumatic or
nontraumatic acquired brain injury

•

. By utilizing a range of "efficiencies" in both program design
and therapeutic orientation, this program has produced
excellent outcomes with a high degree of patient, family, and
school staff satisfaction.

•

Rehabilitation is effective using an interdisciplinary approach, Limited abstract
and close liaison with the patient, family and carers. The focus
is on issues such as retraining in activities of daily living, pain
management, cognitive and behavioural therapies, and
pharmacological management.

Very limited abstract

Journal of Case Management
4 (3) p.32
PROGRAM EVALUATION
Khan, F., et al 2003 4:
Rehabilitation after traumatic
brain injury.
Medical journal of Australia,
2003. 178(6): p. 290-5
REVIEW- NON-SYSTEMATIC
LEVEL ~

http://www.nzgg.org.nz
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Question 5: Medication used to treat cognitive deficits
Search for:
•
Dopaminergic agents
•
Psychostimulants
•
Cholinergic agents
Reference and study type

Amantidine, bromocriptine, levodopa
Methylphenidate, dextroamphetamine
physostigmine, tacrine, donepezil, , rivastigmine
Methods and Participants

Measures

Outcomes/results

Notes

Amantidine
Raffaele, R., et al.2002
Six elderly patients with brain injury were treated
with amantadine
Use of amantadine in the
treatment of the
neurobehavioral sequelae after
brain injury in elderly patients

Behavioural and
Claims to show that amantadine is effective in the treatment of the
personality changes. neurobehavioral sequelae of our galantamine patients.

Archives of Gerontology &
Geriatrics, 35(suppl 8): p. 309312.
Case series
LEVEL X
Schneider, W.N., et al., 1999
Cognitive and behavioural
efficacy of amantadine in acute
traumatic brain injury: an initial
double-blind placebo-controlled
study.
Brain Injury, 13(11) p. 863-872.
RCT
LEVEL ~

http://www.nzgg.org.nz

Under certain
conditions
amantadine can
display beneficial
effects on the
behavioral sequelae
of brain injury in
elderly patients.
Small study
Ab only

Prospective, randomized, double-blind, placebocontrolled, crossover design.
10 adult TBI patients in an acute brain injury
rehabilitation unit. Subjects received a 2-week trail
of amantadine or placebo, followed by a 2-week
washout, then a 2-week trail of the alternative
(placebo or amantadine).

Neuropsychological
outcome measures
included orientation,
attention, executive
function, memory,
orientation,
behaviour, and a
composite variable.

Results of repeated measures ANOVA and regression analysis of
slope/change showed a main effect of time, but no significant
difference for amantadine versus placebo.

Although patients
generally improved,
this initial exploratory
study found no
differences in rate of
cognitive
improvement
between subjects
given amantadine
versus those given
placebo. Small
sample
size,heterogeneous
pop, acute time
course, and large
number of dependent
variables limit power
and generalizability
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

Ab only
Van Reekum, R., et al.,1995
N of I study: amantadine for
the amotivational syndrome in
a patient with traumatic brain
injury.

N of 1, double-blind, placebo-controlled study
employed amantadine 100 mg three times daily
One patient.
Four treatment periods (two active medication, two
placebo), of 2 weeks duration, were completed.

Brain Injury, 9(1) p. 49-53.
Case study
LEVEL X

Therapists and
Across four therapists, and for both treatment pairs, the average
nurses completed
effect score increased from 0.86 on placebo to 1.74 on amantadine
inventories scoring
(possible range 0-6, 3 = 'average'). There were no side-effects.
efforts towards
initiation of
therapeutic activities
during each session,
progress in therapy,
and participation in
therapy.

The study suggests
possible benefit with
amantadine for
patients with
amotivational
syndrome after
traumatic brain injury.
Small study

Novel structured
instruments for
quantifying
motivation were
developed;
measures of anxiety
and depression, and
cognitive tests
sensitive to
motivation or frontal
lobe involvement
were also given.

Poor motivation in
patients with brain
injury may result from
dysfunction in the
mesolimbic/mesocorti
cal dopaminergic
circuitry, giving rise to
associated
deficiencies in reward
responsiveness and
frontal cognitive
function.
Methological
concerns
Ab only

Ab only

Bromocriptine
Powell, J.H., et al.1996
Motivational deficits after brain
injury: effects of bromocriptine
in 11 patients.
Journal of Neurology,
Neurosurgery & Psychiatry,
60(4) p. 416-421.
Uncontrolled trial

Methylphehenidate

http://www.nzgg.org.nz

An open trial in six men and five women who had
had either traumatic brain injury or subarachnoid
haemorrhage between two months and five years
previously. After repeated baseline assessments,
bromocriptine was given in gradually increasing
doses. Assessments were repeated at increasing
doses, during maintenance, and after withdrawal.

Bromocriptine treatment was followed by improved scores on all
measures other than mood. Improvement was maintained after
bromocriptine withdrawal in eight of the patients.
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Reference and study type

Forsyth, R. & B. Jayamoni,
2004
Noradrenergic agonists for
acute traumatic brain injury
(Cochrane Review).

Methods and Participants

Measures

Outcomes/results

Notes

Amphetamines
Search strategy: MEDLINE, EMBASE, Science
Citation Index, CCTR and the Cochrane Injuries
Group's Specialised Register of Controlled Trials
Cochrane methodology

Outcomes after TBI

None of the studies identified fully meets the inclusion criteria for this
review

At present there is
insufficient evidence
to support the routine
use of
methylphenidate or
other amphetamines
to promote recovery
from TBI.
High level evidence
for no effect
Full text

A systematic review of the literature identified 7
studies involving 118 subjects, 41 of whom were
children and adolescents. 1/7 was a chart review,
1/7 used a single-blind, placebo-controlled
crossover design, and 5/7 were double-blind,
placebo-controlled crossovers.

These studies used
>50 subjective and
objective tests to
measure behavioral
and cognitive
outcomes.

Methylphenidate (MPH) effects on behavior (hyperactivity,
impulsivity) were evident but were not as robust as those typically
observed with MPH in primary ADHD. The effect of MPH on cognition
was less apparent. More favorable outcome was associated with
initiation of treatment soon after head injury, although this factor was
not systematically studied, and trials with relatively long durations.
Studies with negative MPH response reported neither improvement
in behavioral nor cognitive symptoms.

There is only modest
evidence to support
the efficacy of MPH
in the treatment of
ADHD/TBI. While
MPH might still be a
promising treatment
for ADHD/TBI, there
is need for rigorous
treatment outcome
research among
representative
samples of
ADHD/TBI
individuals.
Contrasts with
results above
Ab only

One patient 9 months following an extremely
severe traumatic brain injury receiving a
psychostimulant

level of arousal

Beyond the results (which were equivocal), the clinical difficulties in
conducting single case study designs in rehabilitation are discussed.

Severe limitations to
this study as the
single case is not
generalisable

The Cochrane Library, Issue 3,
2004. Chichester, UK: John
Wiley & Sons, Ltd., 2004(Issue
3).
Cochrane review
LEVEL +
Jin, C.& R. Schachar, 2004
Methylphenidate treatment of
attention-deficit/hyperactivity
disorder secondary to
traumatic brain injury: a critical
appraisal of treatment studies.
CNS spectrums, 9(3) p. 21726.
Systematic review
LEVEL +

Piguet, O. et al 1999
Assessment of minimally
responsive patients: Clinical
difficulties of single-case
design.
Brain Injury, 1999. 13(10) p.
829-837.
Single case study

http://www.nzgg.org.nz

Ab only
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

Anticholinergics
Griffin, S.L et al 2003
A review of cholinergic agents
in the treatment of
neurobehavioral deficits
following traumatic brain injury.

This review presents evidence that supports
hypotheses of a cholinergic mechanism underlying
some neurobehavioral sequelae of TBI, as well as
a critical review of the preliminary evidence
supporting the efficacy of cholinergic agents in TBI.

Despite numerous methodological limitations, preliminary evidence
exists for the efficacy of cholinergic agents in ameliorating attention
and memory deficits following TBI.
The authors highlight the need for large, randomized, double-blind,
placebo-controlled trials that include a broad range of cognitive and
behavioral outcome measures.

Journal of Neuropsychiatry &
Clinical Neurosciences, 2003.
15(1): p. 17-26
Review-non-systematic
LEVEL ~
Tenovuo, O., 2005
Central acetylcholinesterase
inhibitors in the treatment of
chronic traumatic brain injury Clinical experience in 111
patients.
Progress in NeuroPsychopharmacology &
Biological Psychiatry, 29(1) p.
61-67.

111 patients from an outpatient clinic were selected
having chronic stable TBI with at least one of the
following target symptoms: fatigue, poor memory,
diminished attention or diminished initiation.
Patients received in random the Cholinesterase
inhibitors (CAI): donepezil, galantamine or
rivastigmine. As first treatment, 27 patients
received donepezil, 30 galantamine and 54
rivastigmine. Altogether 41 patients tried more than
one drug, but only three patients tried all three
alternatives.

The evaluation of the
treatment response
was based on the
subjective view of
the patient.

Non-randomised study
~/X
Kaye, N.S., et al.,2003
No abstract
An open-label trial of donepezil
(Aricept) in the treatment of
persons with mild traumatic
brain injury
Journal of Neuropsychiatry &
Clinical Neurosciences, 15(3):
p. 383-385.
Non-randomised trial
LEVEL ~/X

http://www.nzgg.org.nz

In total, 61% of patients had a marked positive response and 39% a
modest or no response. The clearest effect was in almost all
responders a better vigilance and attention causing better general
function. About half of the patients (55%) wanted to continue therapy
with one of these drugs. The therapeutic response became very
quickly and at low doses. There were no significant differences
between the three drugs either in effect or tolerability.
Side effects or inadequate therapeutic response were the main
causes for discontinuation with nearly equal frequency. Paradoxical
responses were seen in some patients.

CAIs show a very
promising therapeutic
potential in the
treatment of chronic
TBI. There were no
significant differences
between the three
drugs. Large-scale
randomised doubleblinded placebocontrolled studies are
clearly needed.
Ab only

Donepezil (Aricept)

Limited by being
open-label
No abstract

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 45 of 210

Reference and study type

Methods and Participants

Morey, C.E., et al.,2003
The effect of Aricept in persons
with persistent memory
disorder following traumatic
brain injury: A pilot study

Single subject ABAC design was used so that each
participant could serve as their own control.
Methods and procedures: Seven TBI survivors with
persistent memory dysfunction, at least 1.5 years
post-injury, underwent two 6-month trials of
Aricept(R).. During the first treatment phase,
participants received 5 mg/day of Aricept(R) for 1
month, increasing to 10 mg/day of Aricept(R) for an
additional 5 months. During the second treatment
phase, participants received 5 mg/day of Aricept(R)
for the entire 6 months.

Memory and
A repeated measures analysis of variance indicated significant
cognition:
improvement on immediate and delayed memory portions of the
Brief Visual Memory BVMT-R when taking 10 mg/day of Aricept(R).
Test-Revised
(BVMT-R), Hopkins
Verbal Learning
Test, Digit Span and
Letter Number
Sequence sub-test
of the Wechsler
Adult Intelligence
Scale-III, Controlled
Oral Word
Association Test and
Memory Functioning
Questionnaire

Findings contribute to
the growing body of
research into the use
of Aricept(R) in
treating memory
deficits in TBI
survivors and support
the need for further
research.
Small study
complex design
Ab only

Sixteen-week open-label study. In an outpatient TBI
rehabilitation program. Four patients with chronic,
severe TBI. given Donepezil 5mg daily for 8 weeks
followed by 10mg daily for 4 weeks.

Memory, behavior,
and global function
measured by the
Rey Auditory Verbal
Learning Test
(RAVLT), the
Complex Figure Test
(CFT), items from
the Rivermead
Behavioural Memory
Test (RBMT), and a
semantic fluency
task. The
Neuropsychiatric
Inventory (NPI)
evaluated behavior
and affect. Function
was assessed by
using the FIM
instrument and a
clinical global
impression of
change.

Limited by being
open-label

Brain Injury, 17(9) p. 809-815.
Uncontrolled trial

Masanic, C.A., et al.2001
Open-label study of donepezil
in traumatic brain injury.
Archives of Physical Medicine
& Rehabilitation, 82(7): p. 896901.

Uncontrolled study
LEVEL X

http://www.nzgg.org.nz

Measures

Outcomes/results

On the RAVLT, the mean scores for learning and short- and longterm recall improved by 0.4, 1.04, and.83 standard deviations (SDs)
above baseline, respectively. On the CFT, the mean scores for shortterm recall and long-term recall improved by 1.56 and 1.38 SDs
above baseline, respectively. A positive trend was observed on the
RBMT and on the NPI subscales.

Notes

Donepezil may
improve some
aspects of memory
and behavior in
persons with chronic
TBI. Randomized
clinical trials are
required to support
these preliminary
findings.
Ab only
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Reference and study type

Methods and Participants

Walker, W., et al.2004
The effects of Donepezil on
traumatic brain injury acute
rehabilitation outcomes.

Retrospective, age and injury severity matched,
mixed between-within subjects analysis. Thirty-six
patients with moderate-to-severe TBI admitted to
acute rehabilitation within 90 days of injury were
started on Donepezil 5 mg daily. Dose titration and
Brain Injury, 18(8): p. 739-750 continuation based on perceived clinical response

Measures

Outcomes/results

Notes

FIM cognitive total
scores and
rehabilitation lengths
of stay.

No differences in cognitive improvement were observed between the
Donepezil treatment group and the matched control group. Sub-set
analyses suggested that administration of Donepezil early in the
rehabilitation stay was significantly related to higher rates of cognitive
improvement.

Preliminary evidence
suggests that
Donepezil
administration early
in the rehabilitation
stay may have
advantageous
treatment effects.

Retrospective analysis
LEVEL ~

Ab only
Whelan et al 2000
Donepezil in the treatment of
cognitive dysfunction
associated with traumatic brain
injury.

53 patients (ambulatory psychiatric) who were
receiving care for psychiatric sequelae of brain
injury. In this sample, residual cognitive impairment
was treated with adjunctive donepezil. Outpatient
follow-up for up to two years duration.
Subset analysed n=22

Annals of Clinical Psychiatry,
12(3): p. 131-135.

Case series
LEVEL ~

Zhang, L., et al.,2004
Cholinergic augmentation with
donepezil enhances recovery
in short-term memory and
sustained attention after
traumatic brain injury.

24-week, randomized, placebo-controlled, doubleblind crossover trial in outpatient clinics in 2
teaching hospitals. Eighteen postacute TBI patients
with cognitive impairment received donepezil for
the first 10 weeks and then a placebo for another
10 weeks. (Group A) The 2 treatment phases were
separated by a washout period of 4 weeks. Patients
Archives of Physical Medicine in group B received the preparations in the opposite
& Rehabilitation, 85(7) p. 1050- order.
1055.
RCT
LEVEL ~

http://www.nzgg.org.nz

Assessments of
Results indicated an improvement in full-scale IQ (t = 2.5, p = 0.02)
cognition with the
score as well as clinician-based ratings (t = 12.2, p < 0.0001).
Wechsler Adult
Intelligence ScaleRevised and the
Hooper Visual
Organization Test
were obtained on a
subset of this sample
(N = 22). Clinician
assessment ratings
were analyzed for
the entire sample.

These findings
suggest that
donepezil may
enhance clinical
response by
complementing the
medication
management of other
concomitant
psychiatric
disturbances related
to brain injury.
Results reported on
a selected subset
may affect the
validity
Ab only

Short-term memory
and sustained
attention were
assessed by 2
indexes (Auditory
Immediate Index
[AII], Visual
Immediate Index
[VII]) of the Wechsler
Memory Scale-III
and the Paced
Auditory Serial

Donepezil increased
neuropsychologic
testing scores in
short-term memory
and sustained
attention in postacute
TBI patients.
Cholinergic
augmentation may be
a viable approach to
restore memory and
attention after TBI.

Significantly increases in the testing scores of the AII and VII, as well
as PASAT scores, compared with baseline. There was no significant
change in the testing scores between assessment at baseline and
the end of the placebo phase in group B. Intergroup comparison at
the 10-week assessment showed significantly improved testing
scores in group A with donepezil over group B with the placebo. The
improved testing scores with donepezil in group A were sustained
after the washout period and placebo phase, suggesting a carry-over
effect of the medication.
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

4 Ss showed improvement in Apathy Evaluation Scale scores &
functional improvement, following the use of selegiline.
Selegiline was well tolerated - methylphenidate was not.
Selegiline shows potential for the management of apathy
following TBI.
More studies are needed in this area.

Ab only & very limited

Addition Test
(PASAT), at
baseline, week 10,
and week 24 of the
trial.
Newburn, G & Newburn, D
2005
Selegiline in the management
of apathy following traumatic
brain injury
Brain Injury 19 (2) p. 149-154
..

http://www.nzgg.org.nz

Aim: To provide a brief review of apathy following
traumatic brain injury (TBI) and describe the use of
selegiline in a group of patients with this symptom.

Apathy Evaluation
Scale scores &
functional tests

•
•
•
•
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Question 5b3: What is the impact of children who return to school after TBI on their fellow students and teachers?
Reference

Methods and
Participants

Blosser, J &
Children who experience
Pearson, S, 1997
learning problems as a
Transition coordination for result of brain injuries.
students with brain injury: a
challenge schools can meet
Journal of Head Trauma
Rehabilitation 12(2): 21-31.
LEVEL X

http://www.nzgg.org.nz

Intervention

Outcomes of interest

Notes

Transition coordination for students
with brain injury
Specific strategies suggested include
building a strong team, acquiring
needed knowledge, and developing a
philosophical orientation.

Challenges addressed include team building, offering
alternative options for services, preparing the student for
transitions, adapting the curriculum to meet the student's
needs, and developing a comprehensive educational plan

This article discusses several of the
challenges that educators, health care
providers, families, and students face and
illustrates how these challenges can be
met.
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Question 5b 2: What is supplied by educational depts to children who return to school after TBI?
Reference

Settings and Participants

D'Amato, R. C & Rothlisberg, Details the conceptual issues surrounding TBI
B. A 1996
and discusses how assessment of this group
How education should respond differs from that of other groups with disabilities.
to students with traumatic brain
injury
Journal of Learning Disabilities
29(6): 670-83.

Exposure

Outcomes / results

Notes/conclusion/
quality

The S. O. S. (Structure, The article offers suggestions for an integrated intervention
Very limited abstract
Organization, and
approach based on the idea of bringing order to the life experiences
Strategy) Approach
of these students.
offers a framework from
which to consider the
variable needs of these
learners.

Tomlin,P et al 2002
Rehabilitation in severe head
injury in children: Outcome and
provision of care

82 children (males:females 2.7:1; age range 0 to Functional outcome and
16 years) with severe head injury admitted to the provision of care at
intensive care units of the Regional
discharge and 6 weeks,
Neuroscience Units of the Greater Manchester 6 months and 12
and Lancashire districts of the North West
months from discharge
Devel Med Child Neurol 44(12): Region of the UK between 1994 and 1996
828-37.

Early involvement of the CCP enhanced the provision of needs at
discharge and 6 weeks after discharge, as did a period of stay in
district-level care before discharge home. CCPs received formal
notification of the injured child in only 32% of cases by discharge,
and 54% of cases by 6 months. Sixty-five per cent of children
required early educational support but structured help reached
only 55% of these children by the end of the study. Integrated
planning between health and education was achieved in about half
of the study population.

A dedicated and
integrated approach
to assessment and
provision of care
across the domains
of hospital,
education, and
community is
discussed.

Taylor et al 2003
Long-Term Educational
Interventions after Traumatic
Brain Injury in Children
Rehabilitation Psychology
48(4): 227-236.

Rates of special education were higher in the severe TBI group than
in the ORTHO. Predictors of special education included TBI
severity, socioeconomic status, and measures of pre- and postinjury child status.

Although special
education is
frequently provided
for several years
after severe TBI,
existing programs
are of limited scope

http://www.nzgg.org.nz

42 children with severe TBI, 42 with moderate
TBI, and 50 with orthopedic injuries only
(ORTHO group)

educational
interventions received
by children with
traumatic brain injury

A baseline assessment Several children with TBI with residual deficits who were in regular
was completed soon
education prior to injury did not receive special education at the
after injury. Follow-up extended follow-up.
assessments were
conducted 6 and 12
months after the
baseline and at an
extended follow-up
about 4 years
postinjury.

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 50 of 210

Question 5c (paed): What paediatric cognitive rehabilitation interventions are effective?
Reference and study type

Methods and Participants

Suzman, K.B., et al 1997
Cognitive-behavioral
remediation of problem solving
deficits in children with
acquired brain injury.

Children with an acquired brain injury (ABI) have
difficulties with problem solving skills.

•

This case study & series of multiple baseline
experiments examined the effects of a multicomponent cognitive-behavioral training program
on the problem solving deficits in 5 ABI children.

•

Aim: attainment scaling is a method to evaluate
services based on the attainment of individual
client or programme goals. This method was
used to evaluate the effectiveness of a clientcentred cognitive rehabilitation programme
designed to teach compensatory strategies for
planning daily activities.

The evaluation results revealed an overall goal attainment T-score of
68.70, indicating that the programme goal was attained above the
expected level.
The application of goal attainment scaling as an evaluation method for
client-centred paediatric programmes is discussed.

Journal of Behavior Therapy &
Experimental Psychiatry, 28(3)
p. 203-212

Measures

Outcomes/results

•

The training program decreased errors in the computerized
problem solving task used to monitor problem solving
performance during baseline and treatment.
Significant improvements in 2 of 4 measures of problem solving
abilities.
Students, parents & teachers reported a high degree of
satisfaction with & generalization of the program

CASE STUDY
Mitchell, T. & Cusick, A 1998
Evaluation of a client-centred
paediatric rehabilitation
programme using goal
attainment scaling.
Australian Occupational
Therapy Journal 45(1) p. 7-17
CASE STUDY

Subject an 8-year-old boy with TBI & his family
participated in study.

Warschausky, Kewman D, Kay This article examines the empirical support for
J. 1999
psychological therapies for children with
traumatic brain injury (TBI). Empirical support for
Empirically supported
psychological treatments of non injured children
psychological and behavioural provides a foundation upon and a framework in
therapies in pediatric
which to discuss applications to children with
rehabilitation of TBI.
neurobehavioural
The Journal of Head Trauma
Rehabilitation. 14, 4; Health
and Medical Complete pg 373
LEVEL ~/X

http://www.nzgg.org.nz

Notes

Abstract
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Question 5c: What cognitive rehabilitation interventions are effective?
Reference and study type
Ownsworth, T.L et al 2000
Self-awareness and
psychosocial functioning
following acquired brain injury:
An evaluation of a group
support programme.

Methods and Participants

Measures

Aim: to investigate a group support programme
designed to improve self-awareness deficits &
psychosocial functioning of 21 chronic patients
with acquired brain injury (ABI).

Measures:
1 self-awareness with
reports from relatives
2. Self-Regulation Skills
Interview (SRSI)
Ss on average 8.6 years post-injury. Ss assessed 3. self-reported measure
by relatives and by a new measure (SRSI) which of psychosocial
Neuropsychological
rated higher levels of self awareness and selffunctioning
Rehabilitation,10(5) p. 465-484 regulation skills.
COHORT STUDY

Ss underwent a 16-week group programme which
involved cognitive rehabilitation, cognitivebehavioural therapy & social skills training.
Ss were then assessed again.

Hart, T., T. O'Neil-Pirozzi, and
C. Morita, Clinician
expectations for portable
electronic devices as cognitivebehavioural orthoses in
traumatic brain injury
rehabilitation. Brain Injury,
2003. 17(5): p. 401-411

Objective: To ascertain experiences and
expectations of clinicians as to uses of portable
electronic devices such as hand-held computers
as cognitive-behavioural orthoses in TBI
rehabilitation.
Design: Survey study.
completed by 81 TBI clinicians from a variety of
disciplines and work settings.

http://www.nzgg.org.nz

A survey developed
and piloted with the
input of clinician focus
groups

Outcomes/results
•
•
•
•

At baseline, the Ss had high self-awareness regarding their
deficits, a low / moderate level of self-regulation skills &
significant psychosocial impairment.
At post-intervention assessment Ss had improved levels of
self-regulation skills & psychosocial functioning.
A 6-month follow-up assessment showed that the Ss
maintained the gains made during the programme.
Self-regulation skills are the main factor contributing to the
maintenance of the Ss’ gains.

• About 1/2 reported prior exposure to clients with TBI who had used
portable electronic aids.
• Of 10 key cognitive/behavioural areas, respondents saw most
potential f in the areas of learning/memory, planning/organization
and initiation;
• less potential was seen for social/interpersonal or behavioural
difficulties.
• many respondents identified learning and memory abilities as
essential client characteristics for successful use of portable
electronics.
• Cost was identified as a significant barrier to use of portable
devices in rehabilitation.
• Respondents expressed low confidence overall in their ability to
guide clients in use of devices; those who reported personal use
were significantly more confident than those who did not.
• Conclusion: Clinicians believe that new electronic devices have
potential for treatment of some cognitive impairments, but clinical
experimentation may be limited by costs of technology and low
clinician confidence

Notes
Abstract only
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Question 5d: What behaviour management interventions are effective?
•

The number of sessions seemed to influence several behavioural measures, with group sessions appearing to affect social interaction and individual
sessions marginally affecting motivation for treatment.

•

The number of group sessions was also related to family members' assessment of improvement in patients' moods in the previous 24 hours.

Reference and study type
Bezeau, S.C et al 2004
Sexually intrusive behaviour
following brain injury:
approaches to assessment and
rehabilitation
Brain Injury 18(3) p. 299 – 313

Methods and Participants

Measures

Sexually intrusive behaviour can occur following
TBI therefore sound assessment & treatment is
important.

Outcomes/results
•
•

Notes

A multidisciplinary approach to both assessment and treatment Full text
is emphasized.
A guideline for intervention strategies according to treatment
level is provided.
A case study is provided & this includes a strategy called
Circles. This is a programme to facilitate acquisition of skills in
social/ sexual behaviour. Use of cues to control behaviour.

Covers the types of brain damage resulting in
sexually intrusive behaviour & guidance on
assessment & presents a three-stage treatment
model.

•

Pharmacologic treatment for cognitive,
behavioural or affective disorders following TBI
depends upon an accurate assessment of the
underlying disorder.

Diagnosis of cognitive & behavioural disorders following TBI are
complex therefore a detailed history of the patient is crucial before
prescribing medications.

REVIEW- NON SYSTEMATIC
LEVEL ~/X
Glenn, M.B.2002 Differential
Diagnostic Approach to the
Pharmacological Treatment of
Cognitive, Behavioral, and
Affective Disorders After
Traumatic Brain Injury

This study reviews the differential diagnostic
categories which contribute to cognitive etc.
Journal of Head Trauma
disorders.
Rehabilitation, 17(4) p. 273-283 Diagnostic categories covered:
preinjury diagnosis, neuropsychological disorders,
REVIEW- NON SYSTEMATIC sensorimotor disorder, medical disorders, adverse
effects of medications, reactive mood and anxiety
disorders & sleep disorders
Powell , J et al 2002
Aim: To evaluate a multidisciplinary community
Measures:
Community based rehabilitation based outreach rehabilitation after severe TBI
• Barthel Index
after severe traumatic brain
• Brain injury
injury: a randomised controlled Ss aged 16-65 yrs, had sustained severe TBI
Community
trial.
between 3 months & 20 years previously, & had
rehabilitation
no other neurological conditions.
outcome-39
Journal of Neurology
48 Ss in outreach programme and 46 Ss in
• Functional
Neurosurgery and Psychiatry
information group
independence
72 (2) p.193-202
( control)
• Functional
assessment

http://www.nzgg.org.nz

Full text

• Outreach Ss showed gains on the BI & the BICRO-39 score, self Full text
organisation & psychological wellbeing subscales.
• 40% of outreach but only 20% of information Ss made a clinically
significant improvement of 2+ points on at least one BICRO-39
scale.
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Reference and study type

Methods and Participants

RCT
LEVEL +

Perino, C et al 2001
Mood and behavioural
disorders following traumatic
brain injury: clinical evaluation
and pharmacological
management
Brain Injury 15(2) p.139-148
CLINICAL TRIAL

Eames, P.& Wood,R 2003
Episodic disorders of behavior
and affect after acquired brain
injury.
Neuropsychological
Rehabilitation. 13(1/2) p. 241258

Outcomes/results

Notes

Intervention:
Outreach treatment -2 to
6 hours per week.
Individually designed
programme with a team
of health professionals.

Aim: to investigate phamacotherapeutic
responsiveness of major depression &
behavioural disturbances associated with TBI.

Measures:
• Glasgow Coma
Score
• length of coma
20 post-TBI Ss diagnosed as depressed.
• length of
hospitalization
2 groups depending on time elapsed from trauma • Functional
(A: within 6 months; B: at 24-36 months postIndependence
trauma) & enrolled in the 12 week trial. 11 males
Measure (FIM)
& 9 females.
• Brief Psychiatric
Rating Scale
Baseline measures taken. After 12 weeks on
(BPRS)
citalopram (20 mg a day) & carbamazepine (600 • Clinical Global
mg a day) BPRS & CGI measures repeated.
Impression scale
(CGI).
Psychological disorders that follow TBI are more
complex & diverse than those associated with
other forms of “brain damage”.
They require:
• a specific diagnosis
• a different classification
• a different approach to treatment.

Important to distinguish between “primary”
REVIEW – NON SYSTEMATIC psychiatric illnesses & those that stem from the
LEVEL X
TBI.
Aim is to study abnormalities of mood & behaviour

http://www.nzgg.org.nz

Measures

•

At baseline, psychiatric symptoms in group B were worse than in
group A (particularly somatic overconcern, anxiety, depressed mood,
psychomotor slowness, inappropriate and labile affect).

Full text

At 12 weeks, the global (group A and B combined) CGI & BPRS
scores showed a statistically significant improvement when compared
with baseline data even if group B scores remained higher than group
A.
Results suggest that:
(a) citalopram combined with carbamazepine is effective in reducing
depression & behavioural disorders
(b) these disturbances need to be addressed early in the acute
rehabilitation period

•

Full text
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

that are episodic & are not recognisably included
in the DSM and ICD classifications.

Yluvisaker, M et al 2003
Positive supports for people
who experience behavioral and
cognitive disability after brain
injury.
Journal of Head Trauma
Rehabilitation 18(1) p. 7-32

The review covers;
•
1. a summary of literature on behavioral and
cognitive outcomes after TBI in children & adults.
2. traditional approaches to behavioral
intervention & cognitive rehabilitation
3. assessment & treatment procedures associated
with context-sensitive, support-oriented
approaches to behavioral and cognitive
intervention.

•
•

Cites studies & reviews that support this clinical framework.
Much research in this area is based on low level evidence.

Full text

REVIEW-NON SYSTEMATIC
Describes a clinical framework that integrates
cognitive and behavioral intervention themes.
-person-centered intervention & supports.
-positive everyday supports & intervention
procedures
-supported cognition
Simpson, G. et al.2001
Aim: To identify social, neuroradiological, medical,
and neuropsychological correlates of sexually
Social, Neuroradiologic,
Medical, and Neuropsychologic aberrant behavior (SAB) after traumatic brain
Correlates of Sexually Aberrant injury (TBI)
Behavior After Traumatic Brain
25 males with SABs & a control group (n = 25)
Injury: A Controlled Study.
Journal of Head Trauma
matched on severity, age & time after injury.
Rehabilitation 16(6) p. 556-572
COHORT

http://www.nzgg.org.nz

Measures:
A protocol recording
data on a range of
variables.

• Ss with SAB had a significantly higher incidence of postinjury
psychosocial disturbance in areas of nonsexual crime & failure to
return to work than the matched TBI group.
• No significant differences between the two groups in the
incidence of premorbid psychosocial disturbance or postinjury
radiological, medical, or neuropsychological variables.
• Need to improve assessments of TBI people with SAB as
neuropsychological examinations alone are inconclusive.

NB. Caution as this
study had limited preinjury data.
Full text
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Reference and study type
Goranson, T et al 2003
Community integration following
multidisciplinary rehabilitation
for traumatic brain injury

Methods and Participants
Aim: To determine how a multidisciplinary
rehabilitation programme and patient
characteristics can predict an improvement in
community integration following mild-to-moderate
TBI.

Brain Injury 17 (7) p.759-74

Measures

Outcomes/results
•

Measure:
Community Integration
Questionnaire (CIQ)

•

Intervention:
21 Ss - an intensive
outpatient rehabilitation
programme
21 Ss – no rehab
Two groups matched on
a range of variables.

•

On the CIQ Home Integration scale, Ss in rehabilitation & being Abstract
female predicted a better outcome.
On the Productivity scale, Ss with a lower age at injury had
better outcome.
Outcome on both of these scales were predicted by the
baseline pre-test score (initial severity).
multidisciplinary rehabilitation may increase personal
independence

TRIAL

42 Ss with mild-to-moderate TBI completed a
questionnaire at intake & then 6-18 months later.

Pachet, A, et al.2003
Beneficial behavioural effects of
lamotrigine in traumatic brain
injury.

A single case study examining the effectiveness of
the lamotrigine to treat aggressive & agitated
behaviour in a 40-year-old male who sustained a
severe TBI.

A decrease in problematic behaviours and an improvement in
neurobehavioural functioning were observed after lamotrigine
treatment.

Ss -96 program graduates; 17 dropouts with
acquired brain injury.

•

•

Notes

Abstract

Brain injury 17(8) p. 715-22
CASE STUDY

Malec, J 2001
Impact of comprehensive day
treatment on societal
participation for persons with
acquired brain injury
Archives of Physical Medical
rehabilitation 82 (7) p.885-95
COHORT STUDY
Deb,S & Crownshaw,T 2004
The role of pharmacotherapy in
the management of behaviour
disorders in traumatic brain
injury patients
Brain Injury 18(1) p. 1-31
REVIEW- SYSTEMATIC
LEVEL +

http://www.nzgg.org.nz

Assessed a Comprehensive Day Treatment
Program: daily group sessions to build cognitive
and behavioural skills through a transdisciplinary
approach, supportive feedback, and a variety of
therapeutic modalities.
Obtained outcome measures before and after the
program, and at 1-year follow-up.
Aim: systematically review the research published
in English language on the effectiveness of drugs
for the treatment of neurobehavioural disorders in
patients TBI. 63 papers synthesised
- 13 RCTs
- 8 observational studies
- 4 retrospective studies
- 25 case series
- 13 single case studies.

•

•

Searches:
•
Medline, Pre-Medline,
Embase, Psychlit and
•
Cochrane Library
databases between
1990 and January 2003
as well as a hand
search of Brain Injury
•
since 1996

Significant goal achievement on goal attainment scaling GAS and Abstract
improvement Mayo-Portland Adaptability Inventory MPAI-22
Increased societal participation at 1-year follow-up for those
treated postacutely & many years after injury : 72% of graduates
living independently; 39% working independently, 10% in
transitional placements, and 18% in supported or volunteer work.
CDT improves societal participation even among persons with a
long history of limited participation after brain injury

No strong evidence either way to suggest that drugs are effective Full text now
in the treatment of behaviour disorders in patients with TBI
Weak evidence (based on case studies) that psychostimulants
are effective in the treatment of apathy, inattention & slowness;
high dose beta-blockers in the treatment of agitation &
aggression; anti-convulsants & anti-depressants (particularly
SSRIs) in the treatment of agitation and aggression.
Some drugs, particularly lithium and dopaminergic drugs cause
adverse effects and deterioration in patients.
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Reference and study type
Harmsen, M., et al 2004
Positive behavioural
disturbances in the
rehabilitation phase after
severe traumatic brain injury:
an historic cohort study.
Brain Injury 18(8) p. 787-796

Methods and Participants
Aim: To investigate the association of posttraumatic amnesia (PTA) with positive behavioural
disturbances (PBD) in people with severe TBI & to
evaluate the use and effects of neuroleptic drugs.
The files of 60 patients with severe TBI were
examined for PTA and PBD at admission & for
concomitant use of neuroleptic drugs.

Measures

Outcomes/results
•
•
•

Notes

Of the 28 patients with PTA at admission, 16 had PBD (positive Abstract not clear
predictive value 0.57 (95% CI 0.45-0.70))
In contrast, 31 patients without PTA did not show PBD
(negative predictive value 0.97 (95% CI 0.93-1.00)).
Impaired attention & memory plays a role in the development of
PBD in patients with severe TBI.

COHORT STUDY

All TBI patients with PBD at admission had special
nursing. The use of neuroleptic medication was
minimized or stopped.
Johnson, R. & Balleny,H 1996 Aim: to identify the incidence & nature of
Behaviour problems after brain behaviour problems following severe head injury.
injury: Incidence and need for
16 Ss with severe head injuries were assessed for
treatment.
behavioural problems shortly after injury.
Clinical Rehabilitation 10(2) p.
173-181
Then the 16 +17 Ss were observed at home for 3
years so data could be collected ( via their families
LONGITUDINAL STUDY
) to compare their behavioural problems following
LEVEL ~
the injury.
Carnevale, G.J 1996
Natural-setting behavior
management for individuals
with traumatic brain injury:
Results of a three-year
caregiver training program.
Journal of Head Trauma
Rehabilitation 11(1): p. 27-38
COHORT STUDY

http://www.nzgg.org.nz

The Natural-Setting Behavior Management
Program (NSBM) is a team approach that teaches
persons with TBI & their caregivers how to
implement & sustain home-based behavior
management programs.
17 families were referred for NSBM training & 11
completed the program, including a 1-year followup.

• More behavioural problems reported by families, than by nurses
at hospital.
• Families identified behaviour change in about 80% of the Ss.
• Symptoms appeared to worsen over the years, i.e. aggressive
behaviour increased.
• Behaviour change did not correlate with either age or the severity
of the injury as measured by post-traumatic amnesia.

Abstract not clear

•

Abstract

The Ss showed an 82% improvement in target behaviors
during the training, with the greatest improvement occurring
during the education phase.
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Reference and study type
Cattelani, R., et al 1998,
Traumatic brain injury in
childhood: Intellectual,
behavioural and social outcome
into adulthood

Methods and Participants

Measures

Outcomes/results
•

Surveyed 20 18-29 yr olds who had a TBI
between 8-14 yrs.
Aim: to obtain data on intellectual, behavioral,
and social outcomes in adulthood for Ss with a
history of childhood head injury.

•
•

Brain Injury 12(4) p. 283-296
COHORT

Slifer, K.J et al 1995
Behavioural training during
acute brain trauma
rehabilitation: An empirical case
study.
Brain Injury. 9(6) p. 585-593

Operant conditioning-based behavioural
interventions are now being used for individuals
with acquired cognitive deficits resulting from brain
trauma.
Operant conditioning-based procedures were
used with an 8-year-old girl recovering from brain
trauma & neurosurgery.

Notes

Ss who suffer a severe CHI have a higher preinjury incidence Abstract
of character disturbances than the normal population
even though intellectual and functional sequelae are frequent in
these Ss in adulthood & do not improve in their correlation to
age, these aren’t prevailing problems
prevailing problems are social maladjustment & poor quality of
life, which are still present several years postinjury & are related
to behavioral and psychological disorders.

•

Screaming, non-compliance and aggression were treated using
differential positive reinforcement techniques
• Beneficial behavioural intervention effects were shown using
single-subject experimental methods.
• Aberrant behaviour during therapy was reduced & cooperation
with a CT scan without sedation was done using operant
behavioural intervention

Abstract only

CASE STUDY
Wood, R.L 1999
Clinical and cost effectiveness
of post-acute neurobehavioural
rehabilitation.
Brain Injury, 13(2) p. 69 – 88

Aim: to assess both the clinical & cost
effectiveness of rehabilitation on a group who
have serious brain injury & display behaviour
problems and cognitive deficits which prevent
them living as independent members of the
community.

COHORT STUDY
LEVEL ~

The discharge & follow-up data on 76 Ss following
rehab.

The Brain Trauma
Foundation,2000
The American Association of
Neurological Surgeons Role of
antiseizure prophylaxis
following head injury.
Journal of Neurotrauma, 17(67) p. 549-53.
REVIEW- NON-SYSTEMATIC

The majority of studies do not support the use of
the prophylactic anticonvulsants studied thus far
for the prevention of late Post Traumatic seizures.

http://www.nzgg.org.nz

•
•
•

•

•
•
•

Abstract
With a minimum of 6 months rehabilitation, many severely
damaged Ss can progress to less dependent placements in the
community.
Time between injury and the beginning of rehabilitation is a
factor influencing outcome.
The cost effectiveness of rehabilitation is greatest for those
who receive treatment within 2 years of injury.

Routine seizure prophylaxis later than 1 week following head
injury is, therefore, not recommended. If late PTS occur,
patients should be managed in accordance with standard
approaches to patients with new onset seizures.
Phenytoin and carbamazepine can reduce the incidence of
early PTS.
Valproate may have a comparable effect to phenytoin on
reducing early PTS but may lead to higher mortality.
Possible option to use phenytoin or carbamazepine to prevent

Ab only
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

the occurrence of seizures in high-risk patients during the first
week following head injury.
Raffaele, R. 2002
Six elderly patients with brain injury were treated
with amantadine and studied for behavioral and
Use of amantadine in the
personality changes.
treatment of the
neurobehavioral sequelae after
brain injury in elderly patients
Archives of Gerontology &
Geriatrics 35(SUPPL. 8)p 309312
LEVEL X

http://www.nzgg.org.nz

•
•

These preliminary studies have shown amantadine effective in Very limited ab
the treatment of the neurobehavioral sequelae of our patients.
We suggest further investigations with amantadine in
prospective, double blind, placebo controlled clinical trials. It is
concluded that under certain conditions amantadine can
display beneficial effects on the behavioral sequelae of brain
injury in elderly patients
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Question 5d: Paeds – what behaviour management interventions are effective?
Reference and study type
Taylor, H.Y et al 2002
A prospective study of shortand long-term outcomes after
traumatic brain injury in children:
behavior and achievement.
Neuropsychology, 16(1) p. 1527

Methods and Participants
Longitudinal behavior & achievement outcomes
of TBI were studied.
Ss- 53 children with severe TBI, 56 children with
moderate TBI, and 80 children with orthopedic
injuries not involving brain insult.

Measures
• preinjury status
• postinjury
achievement

Outcomes/results

Notes

Full text
• There are persisting sequelae of TBI i.e. impact on behaviour &
achievement.
• Recovery of math skills was observed in the severe TBI group but
only for children from less stressed families.
• Social disadvantage in TBI children predicts more adverse
behavioral sequelae

Measures taken pre & post injury. Assessments
repeated 3 times over approx. 4 years.

COHORT STUDY
Andrews, T.K. et al 1998
Aim: To study the social and behavioural effects
Social and behavioural effects of of TBI on children.
traumatic brain injury in children.
Ss- 27 TBI children compared with 27 controls
Brain Injury,12(2) p. 133-138

•
•

TBI children have lower levels of self-esteem & adaptive
behaviour, and higher levels of loneliness, maladaptive
behaviour & aggressive/antisocial behaviour
TBI has a detrimental impact on children's behavioural
functioning & social functioning.

Full text

COHORT STUDY

Spates, C.R et al.2003
This review covers:
Behavioral aspects of trauma in 1. impact of untreated trauma including repeated
trauma.
children and youth.
2. diagnosing traumatic stress in children
Pediatric Clinics of North
3.clinical features of trauma are different for
America, 50(4) p. 901-18
children.
4. Use of screening procedures to identify
REVIEW- NON SYSTEMATIC affected children & refer them for monitoring
/treatment.
(a list of instruments is provided.)

http://www.nzgg.org.nz

Following recommendations made:
Abstract very detailed
1. Professionals must be alert to the presence of acute stress
& not all is relevant
symptoms in any child
2. These symptoms may occur in any injured child regardless of age,
gender, injury severity, mechanism of injury, or length of time since
injury.
3. Reassessment may be necessary to ensure proper recovery of
psychosocial function.
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Reference and study type
Warschausky, S et al 1999
Empirically supported
psychological and behavioral
therapies in pediatric
rehabilitation of TBI
Journal of head trauma
rehabilitation,14(4) p. 373-83
REVIEW-NON SYSTEMATIC
LEVEL ~/X
Ducharme, J.M. et al, 2002
Treatment of oppositional
behavior in children of parents
with brain injury and chronic
pain.
Journal of Emotional and
Behavioral Disorders, 10(4) p.
241-8

Methods and Participants
Aim: Review the data supporting psychological
therapies for children with TBI.

Measures
•

Outcomes/results

Notes

Most behavioral interventions address externalizing behaviors & there Abstract only
is very little work on internalizing features & prosocial behavior.

Empirical support for psychological treatments of
noninjured children provides a framework in
which to discuss applications to children with
neurobehavioral dysfunction.

•

The study involved 2 fathers with brain injury &
severe pain.
The study evaluated the effects of errorless
compliance training, a nonintrusive & successbased intervention, on the cooperation of their
sons.

•

Full text
Following treatment, children demonstrated high levels of
compliance to parental requests & this was maintained.
Errorless compliance training may be useful for such parents &
help them have a cooperative relationship with their children.

After their parents' head injury, the children were
avoidant & oppositional with the injured parents.

CASE STUDY
Feeney, T.J. & Yluvisaker,M ,
2003 Context-Sensitive
Behavioral Supports for Young
Children with TBI

Aim: To investigate the effects of a
multicomponent cognitive-behavioral intervention
on the challenging behavior of 2 children after
TBI.

Journal of Head Trauma
Rehabilitation, 18(1) p. 33-51

Quantitative data:
frequency & intensity of
aggression & work
completed.
Qualitative data:
Ss both were normally developing before injury at children's school work &
5 years & now have behavior problems
peer interaction.

CASE STUDY

Intervention: positive behavior supports, cognitive
supports & an executive function routine

Feeney, T.J. & M. Ylvisaker,
1995 Choice and routine:
Antecedent behavioral
interventions for adolescents
with severe traumatic brain
injury.

Aim: To investigate the effectiveness of an
antecedent intervention in reducing aggressive
behavior.

Journal of Head Trauma

Ss males of high school age with deteriorating

http://www.nzgg.org.nz

Three single-subject A-B-C-A (changing
treatment) designs

•

Targeted behaviors were reduced to near zero with decreased
intensity.
Long-term outcome was positive.
Used a support-oriented intervention that combines behavioral
and cognitive components.

Full text

1.counts of aggressive • Each S reduced their aggressive behaviour.
behaviour
• Ss are employed with minimal or no support. Work productivity
2.ratings of severity of
increased.
aggressive behaviour • Reduction in level of support given to the Ss resulted in initial
3.quantity of work
increases in the frequency and intensity of challenging behaviour.
completed
However both measures quickly returned to levels that were
acceptable in the subject’s setting.

Abstract

•
•
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Reference and study type
Rehabilitation, 10(3) p. 67-86
CASE STUDY

Methods and Participants

Measures

Outcomes/results

Notes

behavior over several years after TBI. Integrative
intervention deals with the Ss’ cognitive
impairment, their oppositional behavior & their
history of failure.
This was a 4 component intervention which was
provided in an educational environment. It was
impossible to determine the relative contribution
of each based on the study’s methods.

Gardner, R.M., et al.2003
Intensive positive behavior
supports for adolescents with
acquired brain injury: long-term
outcomes in community
settings.
Journal of Head Trauma
Rehabilitation 18(1) p. 52-74
CASE STUDY

Need to establish new routines and break
entrenched patterns of behaviour.
2 adolescents had intensive, longitudinal,
multicomponent intervention as they had
aggressive behavior etc after childhood TBI.

Quantitative : episodes
of aggression
Qualitative: family
involvement, peer
relationships,
medication, vocational
status, educational
status, community
access, self-help skills
etc.
Intervention:
Functional
communication training,
antecedent
management,contingen
cy management, crisis
management and
interdisciplinary review
team

http://www.nzgg.org.nz

Abstract
• The targeted challenging behaviors reduced to zero.
• S’s self-management improved even as supports were withdrawn.
• Components of intervention were modified to meet the
neuropsychological profiles of the participants.
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Reference and study type
Slifer, K.J., et al.1996
Operant conditioning for
behavior management during
posttraumatic amnesia in
children and adolescents with
brain injury.
Journal of Head Trauma
Rehabilitation 11(1) p. 39-50
CASE STUDY

Methods and Participants
Operant conditioning interventions for behavior
management are often avoided during
posttraumatic amnesia (PTA).

Clinical Experiment
Neuropsychology. 2003
Sep;25(6):805-14

Inclusion criteria: (1) original data were reported,
(2) memory rehabilitation was studied in memoryimpaired patients, (3) a control intervention was
included, (4) exact scores were listed for both
intervention conditions, or the exact statistics
were presented.

Journal of the American
Academy of Child & Adolescent
Psychiatry. 43(2):163-71
LEVEL ~

http://www.nzgg.org.nz

Notes
Limited abstract

•

The validity of measures of explicit memory as predictors of
responsiveness to operant conditioning is questioned

Potential benefit of early intervention discussed.
Aim: to review the treatment effects of memory
rehabilitation techniques based on intact implicit
learning capacity in amnesic patients i.e.
errorless learning & the method of vanishing
cues.

Ducharme JM &. Drain TL, 2004
Errorless academic compliance
training: improving generalized
cooperation with parental
requests in children with autism

Outcomes/results

Aim: Present information on operant conditioning
interventions using single-subject experimental
designs to reduce selected behaviors in six
children when still in PTA.

Kessels RP,2003
Implicit learning in memory
rehabilitation: a meta-analysis
on errorless learning and
vanishing cues methods.

SYSTEMATIC REVIEW

Measures

Errorless compliance training, a noncoercive
intervention for improving child compliance, was
evaluated in a multiple baseline across-subjects
design with 12 oppositional children (ages 2-7
years) and their brain-injured parents, who
suffered from cognitive deficits, impulsivity, and/or
emotional instability.

Searches: Englishlanguage journals in
MedLine or PsychInfo
as well as additional
papers listed in the
references of these
articles

•

•
•
•

•
•
•

Studies were classified on the basis of the to-be-learned material Ab only
and the method of intervention (errorless learning, vanishing
cues, control intervention), patient characteristics were
determined, and the tasks that were used were taken into
account.
Effect sizes & variances were computed for each individual study
compared to control treatment using within-group statistics.
A statistically significant ES was found for errorless learning
treatment, but no significant ES relating to vanishing cues
method.
The results show that the errorless learning technique is
effective in amnesic patients. The effects on the vanishing cues
method are only small (and nonsignificant).
Generalized & durable increases with compliance in the children Ab only
after treatment.
Pre/post improvements noted on a measure of parent selfesteem.
Errorless compliance training may be well suited to intervention
with parents with cognitive and behavioral impairments that
decrease their potential to benefit from traditional parenting
approaches.
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Question 5e: Effective interventions: educational strategies i.e. what educational/school interventions are needed?
Reference and study type
Sharp,N 2003
Adolescents and parents
describe insufficient educator
and peer understanding,
employment options, and
transitional programs as
impacting on the transitions to
school and employment post
acquired brain injury

Methods and Participants
Aim: What issues do parents perceive as
impacting on their adolescent child’s return to
school post acquired brain injury?
A qualitative study using focus groups- 5 groups
with 14 participants.

Measures
Search strategy:
Pub Med,
Cinahl,
PyschINFO,
ERIC,
ScienceDirect

Outcomes/results

Notes

Adolescents and parents identified the following as issues:
1. a lack of educator and peer understanding
2. decreased employment options
3. inadequate access to formal transitional programs
•
•

All of the parents felt the teachers did not listen to them & that their
child’s needs were not accommodated.
All parents wanted easy access to relevant information.

University of Western Sydney
CAT
Taylor, H. G et al 2003
Long-Term Educational
Interventions after Traumatic
Brain Injury in Children
Rehabilitation Psychology
48 (4)p.227-236
CT

Bakker, K & Anderson, V 1999
Assessment of attention
following pre-school traumatic
brain injury: A behavioural
attention measure
Pediatric Rehabilitation 3 (4)
p.149-157

Aim: To track educational interventions received
by children with TBI, examine factors associated
with placement in special education & fit of the
placement with children's needs.
Interventions were monitored in 42 SS with
severe TBI, 42 with moderate TBI, and 50 with
orthopaedic injuries only (ORTHO group).
Intervention consisted of extra assistance ( small
groups or individual), modification in testing
procedures.
Aim: to investigate attentional impairments &
recovery in pre- school children following TBI.
Ss were aged between 3-8 years & were
assigned on severity to (i) mild TBI or (ii) severe
TBI.

COHORT STUDY

Ss were evaluated on a range of measures at the
acute stage post-injury (0-3 months) & then at 6
months.

Catroppa,C & Anderson,V 1999
Recovery of educational skills
following paediatric traumatic
brain injury

After TBI skills such as reading, spelling &
arithmetic are compromised.
This study examined the recovery of educational
skills (reading accuracy, reading comprehension,

http://www.nzgg.org.nz

Assessment done
soon after injury.
Follow-up
assessments done at
6 & 12 months after
lst assessment.
Extended follow-up 4
years after injury

Measures:
1.standardized
intellectual tests
2. behavioural
attention tests

• Special education usage higher for the severe TBI group than in the Full text
ORTHO.
• Predictors of special education included TBI severity, socioeconomic
status & pre- and post-injury status.
• Several TBI Ss with learning difficulties did not receive special
education at the extended follow-up.
• Special education may be provided for several years after severe TBI
however existing programs are of limited scope.

• Ss with severe injuries tend to have greater attentional impairments
in the acute phase post-injury.
• Ss with a severe TBI demonstrated significant recovery in attentional
functioning over time.
• Different recovery rates for attentional deficits. Both groups trended
towards a recovery of arousal and motivation over time, while
focused attention, impulsivity and hyperactivity remained stable.

•
•

The severe TBI group had greater deficits on reading
comprehension & arithmetic
The moderate & severe TBI groups performed similarly in the
areas of reading accuracy & spelling.

Limited abstract
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Reference and study type
Pediatric Rehabilitation
3 (4)p.167-175
COHORT STUDY
Ewing-Cobbs, L et al 1998
Academic achievement and
academic placement following
traumatic brain injury in children
and adolescents: A two-year
longitudinal study

Methods and Participants

Measures

spelling and arithmetic) over 24 months following
the injury.
Ss were children who had a mild, moderate or
severe TBI.
Aim: To follow-up the academic status of children
after TBI.

COHORT STUDY

http://www.nzgg.org.nz

Future research is required to further investigate predictors of
educational outcome post-TBI.

•

Abstract only
Ss with severe TBI (n = 33) had significantly lower reading,
spelling, & arithmetic scores than those with mild to moderate TBI
(n = 28).
Achievement scores increased significantly from the baseline data
to 6 months after the injury, then no further change.
Despite average achievement test scores by 2 years after TBI,
79% of the severely injured Ss had either failed a grade or
received special educational assistance.
Traditional achievement tests may be insensitive to posttraumatic
academic deficits.

•
•

Full text. Note small
• Potential predictive factors included demographic/medical
characteristics, school support, resources available residual deficits subject number
and educational programme modifications.
• Factors will may predict a successful return to school: the school's
attitude, reintegration aide, home medical aids and the absence of a
diagnosed medical or behavioural condition prior to the injury
• Positive attitudes are crucial for successful inclusion of children into
a regular classroom. Attitudes of teacher and others in classroom
important.

Aim: to determine the factors that contribute to a
successful return to school when a child has an
acquired brain injury.
Summarises the results of 53 questionnaires sent
to Queensland parents of children (5-18 years of
age) with an acquired brain injury.

Australian Occupational
Therapy Journal 43(3-4)p 133141
Ss were accessed via 3 agencies i.e. Crippled
children.
SURVEY- COHORT STUDY
Stewart-Scott, A & Douglas,J
Aim: to study 75 admissions made to a Head
1998
Injury Unit.
26% (20) of these admissions were either
Educational outcome for
secondary and postsecondary secondary or postsecondary students.
13 of the 20 students were interviewed by
students following traumatic
telephone 3 years after the injury & relevant
brain injury
information were obtained from their medical files.
Brain Injury 12 (4)p.317-331

Notes

•

•

Journal of Clinical &
Experimental Neuropsychology
20 (6)p.769-781
COHORT STUDY
Parkin, A et al 1996
Factors contributing to
successful return to school for
students with acquired brain
injury: Parent perspectives

Outcomes/results

Outcome:
educational, medical
& psychosocial
status.

• 3 years after the injury, 11 subjects (85%) had either completed a
course or were studying.
• On average Ss returned to study 11 months after injury.
• Ss reported these changes: enrolment in different courses, a
reduction in course load, altered educational & vocational goals &
increased study skill strategies & individual tuition.
• Ss noted changes regarding their relationships with peers.
• A range of support services may be required.

Abstract
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Reference and study type
Wrightson,P et al 1995
Mild head injury in preschool
children: evidence that it can be
associated with a persisting
cognitive defect
Journal of neurology and
psychiatry 59(4) p.375-80

Methods and Participants

Measures

Aim: To describe the effect of mild head injury
Measures:
(MHI) in preschool children on cognitive
Cognitive tests
performance in the year after injury & at 6.5 years.
Focuses on reading skills.
78 MHI Ss compared with a group of 86 Ss with a
minor injury elsewhere. The groups had similar
characteristics.

COHORT STUDY
Hawley, C. A et al 2004
Return to school after brain
injury
Journal: Archives of disease in
childhood
89 (2) p.136-42

.
Aim: To examine return to school and classroom Measures:
performance following traumatic brain injury (TBI). 1.Children's Memory
Scale (CMS)
Ss 67 school-age children with TBI (35 mild, 13
2.Wechsler
moderate, 19 severe) and 14 uninjured matched Intelligence Scale for
controls.
Children 3.Weschler
Parents & Ss interviewed & SS assessed at 2
Objective Reading
years after the injury.
Dimensions (WORD).
COHORT STUDY
Teachers reported on academic performance &
educational needs.
Hawley, C. A 2004
Aim: To examine the relationship between
Measures: 1.Vineland
behavioural problems & school performance
Adaptive Behaviour
Behaviour and school
Scale 2.Weschler
performance after school injury following TBI.
Intelligence Scale for
Subjects: 67 school-age children with TBI (35
Children
Brain Injury 18 (7) p. 645-659
mild, 13 moderate, 19 severe) & 14 uninjured
matched controls. Parents & children were
COHORT STUDY
interviewed 2 years after TBI. Teachers reported
on academic performance & educational needs.
Guth,P 2000
Long term consequences of TBI may include a
Measures:
The effects of depression in
wide variety of cognitive, memory & mood
Beck Depression
head injured adults as related to disorders including depression. The presence and Inventory (BDI).
educational level, gender, and severity of depressive symptoms can significantly
activity level
impact on the patient's rate and level of recovery.
THESIS ( COHORT STUDY)

http://www.nzgg.org.nz

49 Ss ranged from 17 to 55 years of age at the
time of injury. 29 male & 20 female. All Ss had
diffuse head injuries resulting from accidents.

Outcomes/results
•
•
•
•

Notes

Abstract
No differences in cognitive tests soon after the injury, but at 5
months & one year the Ss with MHI scored less than the controls
on solving a visual puzzle (visual closure)
MHI Ss more likely to have had another mild head injury.
At 6.5 years the Ss with MHI still scored less than controls, reading
ability was related to their visual closure score at one year, & likely
they needed help with reading.
MHI may produce subtle but significant changes which can impact
on school performance.

See no.2510
• 1/3 of teachers were unaware the child had TBI. Schools don’t
receive all relevant information.
• Hospitals/ health professionals need to inform the school about TBI
so that children returning to school receive appropriate support.
• On return to school, special arrangements were made for 18 children
(27%).
• Special educational needs were identified for 16 (24%), but only six
children (9%) received specialist help.
•
•
•
•

Two-thirds of Ss with TBI had significant behavioural problems,
significantly more than controls (p = 0.02).
At school, 76 %( 19) of Ss with behavioural problems also had
difficulties with schoolwork.
TBI children risk developing behavioural problems which may
affect school performance.
TBI children need to be screened to identify any behavioural
problems before they return to school.

See no. 897 study

• The unemployed Ss had a higher score on the BDI than Ss employed Ab
or at college (p < .01).
• Females had a higher number (p < .05) of depressive symptoms than
the males.
• Ss with less than high school education endorsed had a higher
number (p < .05) of depressive symptoms than Ss with a higher
education.
• Educational interventions after brain injury need to consider those
factors predisposing an individual to post-injury depression.
• Predisposing factors maybe employment/activity level, gender &
educational level.
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Reference and study type

Methods and Participants

Cronin, A 2001
Traumatic brain injury in
children: Issues in community
function

Aim: Reviews the literature on motor,
communication, cognitive, behavioural, and
psychosocial sequelae of paediatric traumatic
brain injury (TBI).

American Journal of
Occupational Therapy
55 (4) p. 377-384

Covers other issues including: family adjustment,
community function, and implications for schoolbased occupational therapists are considered.

Measures

Outcomes/results

Notes

Ab
• Children with TBI need to be screened regularly as some cognitive
problems emerge years after the injury as developmental demands
on the child increase.
• School-based therapists need to look beyond a child's motor
limitations to address the cognitive and neuropsychological problems.

REVIEW – NON-SYSTEMATIC
•

Savage, R et al 2001
After hospital: Working with
schools and families to support
the long term needs of children
with brain injuries
Neurorehabilitation
16 (1) p. 49 – 58

Limited abstract
Medical & rehabilitation systems for TBI children need to address
the long term needs of these children & their families.
• Professionals can effectively manage services for TBI children by
developing Individual Education Plans (IEP's).
• Through the IEP process students' complex needs & their long term
needs can be met

REVIEW- NON-SYSTEMATIC
Shurtleff,H et al 1995
Aim: To describe a screening tool (based on
several neuropsychological tests) used to
Screening children and
evaluate children with mild TBI.
adolescents with mild or
moderate traumatic brain injury
to assist school re-entry

•
•
•

Children with mild TBI don’t receive school re-entry planning which Abstract only
is activated for children with severe TBI.
MTBI children are at risk at school & require adequate screening.
Illustrative cases presented.

Journal of Head Trauma
Rehabilitation
10(5)p.64-79
REVIEW OF TOOL
Blosser,J & Pearson,S 1997
Transition coordination for
students with brain injury: a
challenge schools can meet
Journal of Head Trauma
Rehabilitation
12 (2)p.21-31
REVIEW- NON-SYSTEMATIC

http://www.nzgg.org.nz

To meet the educational needs of brain damaged
children some schools have identified strategies
that result in effective services for these children
with learning problems.

Specific strategies are:
(1) building a strong team
(2)acquire knowledge
(3) flexible service
(4) preparing the student for transitions
(5) adapting the curriculum to meet the student's needs
(6) developing a comprehensive educational plan.

Limited abstract
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Reference and study type
Brett, A & Laatsch, L 1998
Cognitive rehabilitation therapy
of brain-injured students in a
public high school setting
Pediatric Rehabilitation
2 (1) p.27-31
REVIEW OF PROGRAM
Clark,E 1996
Children and adolescents with
traumatic brain injury:
reintegration challenges in
educational settings
Journal of Learning Disabilities
29 (5) p.549-60
REVIEW- NON-SYSTEMATIC

Clark, E et al 1999
Traumatic brain injury: Effects
on school functioning and
intervention strategies
School Psychology
Review.28(2) p. 242-250.
REVIEW- NON-SYSTEMATIC

http://www.nzgg.org.nz

Methods and Participants

Measures

Aim: To describe a model of cognitive
Measures:
rehabilitation therapy for brain injured children in a evaluation pre- &
school setting.
post-treatment via
neuropsychological
Ss- 10 public high school students with acquired tests
brain injury received biweekly cognitive
rehabilitation sessions for 20 weeks. Treatment
was based on a developmental model of brain
functioning & the teachers were supervised by
psychologists.
Not all students with TBI need special education,
however careful planning is required so they can
be integration into the classroom.
This review describes:
1. the range of services these students need
2.the problems that can affect students' academic
and social functioning.
3. specific needs of TBI students
4. suggestions to help educators work more
effectively with TBI students when they return to
school.
Case study included.
Aim: To provide information to educators
regarding the problems that children & their
families face following TBI.
Reviews studies on the impact of traumatic brain
injury (TBI) on learning and development.
Intervention practices are included with brief case
examples.

Outcomes/results
•
•

After treatment, the Ss showed a significant increase in general
memory ability (p < 0.05) (traced to increased verbal learning
ability.)
An integration of cognitive rehabilitation therapy with public school
services will help treat children with acquired brain injury.

Highlights the following issues with educational services:
1. Team approach- class room teacher and case manager key people.
2. Inservice training – important for key school personnel
Reintegration planning into the classroom is dependent upon
cooperation of a number of persons inside and outside school.
Assessment – important to ensure the child receives the appropriate
services.

•

Notes

Conclusion: majority of brain injuries are mild & have minimal
impact upon learning and development, however in some cases
the injuries are more severe & children are often left with serious
cognitive & behavioural impairments.

Full text
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Reference and study type
D’Amato,R & Rothlisberg,B
1996
How education should respond
to students with traumatic brain
injury

Methods and Participants
Aim: focuses on the educational implications of
traumatic brain injury (TBI).
It details the conceptual issues surrounding TBI
and discusses how assessment of this group
differs from that of other groups with disabilities.

Journal of Learning Disabilities
29 (6) p.670-83
REVIEW – NON SYSTEMATIC

DePompei,R et al 1998
Educational needs of children
and adolescents after brain
injury: A global perspective
Neurorehabilitation 11(2)p.85100

Aim: To summarize the main issues on pediatric
educational needs.
Need to design & provide school programs that
will help children with TBI re-enter the school
system & achieve their potential.

Measures

Outcomes/results

Notes

The S. O. S (Structure, Organization, and Strategy) approach offers a
framework which examines the variable needs of people with TBI.
Structure
•
forge a school home partnership
•
develop a work- release program
•
increase teacher consistency
•
Augment behavioural consistency
•
Control environmental stimulation
•
consider endurance and stamina
•
support feelings
Organization
•
use instructional tactics
•
organise assignments
•
adopt a life-skill curriculum
•
offer career education
Strategies
•
consider methods
•
use compensatory methods
•
offer remediation
•
provide role models
•
teach social skills

Full text

The key issues are:
1. uniformity of outcome approaches,
2. sensitivity to developmental issues
3. creativity in program design.

Limited abstract

This article provides examples of effective
REVIEW – NON-SYSTEMATIC programming & implementation.
Dykeman, B 2003
School-based interventions for
treating social adjustment
difficulties in children with
traumatic brain injury.
Journal of Instructional
Psychology. 30(3) p. 225-230
REVIEW – NON -SYSTEMATIC

http://www.nzgg.org.nz

Aim: Diagnostic criteria of TBI are described and
stages of recovery are reviewed for children with
TBI. Focus is on children moving from
rehabilitation to the school setting.
Behavioural and cognitive interventions are
explained.

•

•
•
•

The following social behaviour strategies are discussed:
1. reinforcement of positive behaviours
2. modelling appropriate behaviours
3. Prompting and cueing behaviours
Cognitive strategies involve self-monitoring and use of prepared
scripts when facing confusing situations.
Structured didactic class activities may be of benefit.
Group counselling provides peer models of appropriate behaviour
and feedback.

Full text
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Reference and study type

Methods and Participants

Measures

Outcomes/results
•

Garcia,J et al 1998
Collaborative interventions for
assisting students with acquired
brain injuries in school

Aim: Addresses sequelae that youth with brain
injuries develop & summarize cognitive,
psychosocial, behavioural, and educational
interventions that school counselors and
educational personnel may employ to enhance
Professional School Counseling these students' school adjustment.
2 (1) p.33-38
A very brief comment on multicultural aspects of
REVIEW – NON-SYSTEMATIC these interventions.

Notes

School is an important part in rehabilitation as helps the child
function in a social setting.

Cognitive interventions
Full text
Ylvisacker - 4 levels of cognitive functioning 1)dependency on external
support for routine tasks
2) use of memory supports i.e. log books
3)minor prompting to use organisational aids
4) performance within normal limits
Many authors use microcomputers in cognitive remediation. An
evaluation of TEACHWare ( Thomas- stonell) found significant gains
were made by the children using this software.
Pyschological interventions
Begali reports on the use of play therapy, assertiveness training,
rational emotive therapy, videotape interactions and critique, social
competence training and cognitive therapy. She also suggests that the
focus of family counselling should be the development of effective
coping skills.
Also help the family develop realistic goals, learn behavioural
management techniques & address their own needs.
Behavioral Interventions
Begali summarizes intervention such as behavioural management
techniques such as social skills training, self talk etc.
Several models and guidelines are mentioned but not reviewed.

Glang A et al 2004
Improving educational services
for students with TBI through
statewide consulting teams.
NeuroRehabilitation 19
(3)p.219-231
REVIEW OF A PROGRAM

http://www.nzgg.org.nz

Aim: describes a model - the TBI Team model, as
developed and implemented in several US states.
This model provides schools with a group of welltrained peer consultants who provide in-service
training & consultation.

Educational interventions
Meeting the needs of TBI students may involve different settings and
different interventions throughout the recovery phase ( Janus).
Structure, consistency and clear expectations increase the likelihood of
the student adjusting to the classroom.
Abstract
• Staff dealing with TBI students need :
1. systematic support & information about the student's disability
2. access to experts.
• TBI team provides
1. in-service training/ classroom consultation
2. information & resources for school staff & parents.
• An efficient approach to supporting teachers who work with TBI
students.
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Reference and study type

Methods and Participants

Kehle, T.J. et al 1996
Aim: to provide information on the behavioral
Interventions for students with sequelae following TBI in children & adolescents
traumatic brain injury: managing & how educators can deal with these problems.
behavioral disturbances.
Most behavioral interventions have not been
Journal of Learning Disabilities, tested within the TBI populations & this review
29(6) p. 633-42.
focuses on their unique needs & how to design
relevant intervention strategies.
REVIEW- NON -SYSTEMATIC Emphasis is on cognitive sequelae of TBI that can
cause behavioral problems & interfere with
interventions (e.g.learning & memory).
Luiselli, J. K et al 1998
Comprehensive communitybased education and
neurorehabilitation for children
and adolescents with traumatic
brain injury
Behavioural Interventions
13(3)p.181-200
REVIEW OF PROGRAM

Aim: To describe a community-based school that
combines educational, medical, nursing, family,
residential-living, & psychological services in a
comprehensive program of rehabilitation.
The program has the following components.
1. Individual Educational Plans (IEP)
2. natural community settings
3. effective support
4. continuum of services

http://www.nzgg.org.nz

Outcomes/results

Notes

Antecedent classroom-based strategies
Full text
1. publicly posted rules
2. Scheduling
3. structuring the class space and teacher movement around the
room
Consequential classroom based interventions
1. Effective use of teacher reprimands
2. precision requests and “sure I will”
3. effective use of teacher praise
4. Augmented self- modelling
5. Use of reductive procedures
6. Overcorrection
Full text
•
Family highly involved in the IEP
•
Family satisfaction with program was high
•
35% of the students were able to experience a reduction of
elimination of continuous, individualised staffing in favour of less
intense supervision.
•
19 students discharged from the centre
•
78% returned to less restrictive settings such as public schools,
independent living arrangements and vocational programmes.

This school program is an educational alternative
for students with TBI who are discharged from
acute-care settings & require support so they can
re-enter the public school system.

Serves children aged 5-22 yrs. Has residential
facilities if required. Provides educational and
transitional services.
Tyler, H & Wilkerson,L 1999
For students with brain injuries transitions from
Planning school transitions for one grade to the next one can be challenging.
students with TBI
This review looks at a planning strategy for
transition in school.
Brain Injury Source 3 (3) p.10-3 .
REVIEW –NON SYSTEMATIC

Measures

A summarized case study is included.

• School transition needs to be planned & implemented carefully over Abstract
time rather than suddenly.
• The transition plan needs to include the student, parents & staff from
the old and new schools.
• Information the new school needs:
1. be alerted to the child’s special
needs.
2. the history of the student by the
child’s parents and previous teachers
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Reference and study type

Methods and Participants

Gronwall, D et al 1997
Aim: To examine the evidence that the effect of
Effect of mild head injury during head injury (HI) on young children may differ from
that in adults. A child with HI may show no
the preschool years
immediate effect of the injury but much later the
Journal of the International
child may fail to develop as quickly as non-injured
Neuropsychological Society
child.
JINS 3(6) p.592-7
REVIEW- NON SYSTEMATIC
Ylvisaker,M et al: 2001
Educating students with TBI:
themes and recommendations
Journal of Head Trauma
Rehabilitation 16 (1) p. 76-93

CONSENUS GUIDELINE

10 educational consultants, who had worked with
TBI children in school settings, developed these
recommendations.

Outcomes/results

Notes

Review examines results from a series of studies of MHI in preschool
Inconclusive-more
children carried out over a 10-year period from Auckland Hospital & other long-term studies
published studies.
required.

Full text

7 major themes identified:
(1) incidence of TBI & prevalence of persistent
educational disability
(2) epidemiology
(3) assessment
(4) intervention & support in school settings
(5) training educators
(6) support for families,
(7) system change and flexibility.

Recommendations are provided for each theme
and where appropriate comments on
methodologies are provided.
Moulton,L 2001
A mail survey was sent to parents in Texas
Assessments of the educational regarding the educational needs of their
adolescent (ages 14-18) with traumatic brain
needs and services for
adolescents with traumatic brain injury (TBI).
injury: The parents' view
79 (34%) parents responded from across the
THESIS ( SURVEY)
state. Over half of the parents responded by
indicating that their adolescent did not have a TBI
This suggests that some medical professionals
might not have informed the parents of the longterm effects of a mild TBI.
25 parents responded to the survey.

http://www.nzgg.org.nz

Measures

• TBI services frequently received: individualized academic instruction, abstract
homebound educational services & occupational therapy.
• 44% felt their adolescent had unmet educational needs.
• Factors rated as critical:
(1) communication between the parent &
the school
(2) the school's flexibility regarding the adolescent's changing abilities
& educational needs
(3) the educator taking an active role in helping the adolescent
socially re-adjust,
(4) communication among the educators.
• From the parents' perspective, adolescents still have unmet
educational needs & services are lacking.

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 72 of 210

Reference and study type

Methods and Participants

Lash,M & Osberg, J
1999
Parents as educational
managers for students with
brain injuries.

After a child has sustained a brain injury (BI)
his/her parents are left on their own to navigate
the special education system.

Brooks,B M et al 2003
Support for children following
traumatic brain injury: the views
of educational psychologists

Aim: to establish if the training & experience of
educational psychologists has made them aware
that young children are vulnerable to long-term
effects of brain injury.

Disability and rehabilitation
25(1)p.51-56

Educational psychologists were asked to estimate
the need for social/ family & educational support
for 4 case studies which differed only in the
reported age of child/adolescent at time of injury.

This article describes the findings of the writers,
who organized a number of workshops on
Brain Injury Source 3 (1) p.22-4 educational management for parents and
guardians of children with brain injuries.
QUALITATIVE STUDY

QUALITATIVE STUDY
Backhouse, M & Rodger, S
1999
The transition from school to
employment for young people
with acquired brain injury:
Parent and student perceptions

Aim: To examine the perceptions of young
people with acquired brain injury (ABI) & their
parents regarding transition from school to
employment.
5 focus groups comprising of young people and
parents.

Australian Occupational
Therapy Journal 46 (3) p.99-109 One issue addressed was their perception of
school integration.
QUALITATIVE STUDY

http://www.nzgg.org.nz

Measures

Outcomes/results
The major concerns for parents:
• school workers' lack of experience with BI children
• funding for school-based rehabilitation
• lack of information on the special education system
• balancing social and academic development.
.

•
•

Notes
Full text

Full text
Educational psychologists consistently rated young children with
brain injuries as needing more social/ family & educational support
for longer than adolescents.
The educational system needs to be aware of these issues.

A recurring theme was a lack of support from allied health & educational Limited abstract
professionals throughout the continuum of hospital to school, and school
to work transitions
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Reference and study type

Methods and Participants

Brooks,B M et al 2003
Support for children following
traumatic brain injury: the views
of educational psychologists

Aim: to establish if the training & experience of
educational psychologists has made them aware
that young children are vulnerable to long-term
effects of brain injury.

Disability and rehabilitation
25(1)p.51-56

Educational psychologists were asked to estimate
the need for social/ family & educational support
for 4 case studies which differed only in the
reported age of child/adolescent at time of injury.

QUALITATIVE STUDY
Glang, A et al 1997
Building social networks for
children and adolescents with
traumatic brain injury: a schoolbased intervention
Journal of Head Trauma
Rehabilitation 12 (2) p.32-47

Measures

Aim: to study the effectiveness of a school-based, Measures:
educator-mediated intervention aimed at
Frequency of S’s
increasing the social networks of students TBI.
social contacts with
nondisabled peers
Ss -3 boys, ages 8, 11, and 13, who experienced & social validation
social isolation after TBI.
ratings & participant
observations.

Outcomes/results
•
•

•
•

Notes

Full text
Educational psychologists consistently rated young children with
brain injuries as needing more social/ family & educational support
for longer than adolescents.
The educational system needs to be aware of these issues.

Number of social contacts per S increased. Results not maintained Abstract
over time.
Social integration is important & educators can serve as change
agents & follow-up support is required.

CASE STUDIES
Vaidya,A 2002
Aim: To examine the factors that affect school
Issues related to school re-entry reintegration & to understand the issues regarding
following traumatic brain injury school reintegrating from the perspective of the
survivor of TBI, parents, and teachers.
International Journal of
Cognitive Technology
Ss - 4 adolescents (aged 16-17 yrs) with TBI. The
7 (1)p.38-45
participants (Ss parents, and teachers) were
interviewed regarding the issues with school
reintegration.
CASE STUDIES

http://www.nzgg.org.nz

• There are several factors that lead to better school transitions. I.e. a
basic knowledge & understanding of TBI in comparison to other
learning disabilities.
• These factors impact on educational planning & the transitional
process
•
communication among all parties
•
compassion
•
flexibility

Abstract
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Question 5e: Seizures following TBI
Reference and study type

Methods and participants

Radice, L., et al 2003
Traumatic brain injury and
epileptic seizures.

Post-traumatic seizures (PTS) are a complication
of head injury and are classified according to the
latency of the trauma.
The overall incidence of PTS is around 2-5%
Saggi: Neuropsicologia Infantile including mild head injury. The incidence in severe
Psicopedagogia
head trauma is higher, about 15-20% and this
Riabilitazione 29(3): p. 57-68.
proportion is even higher (35-50%) in the case of
open head injuries.
REVIEW- NON-SYSTEMATIC

Yablon, S.A et al 1998
Practice parameter:
Antiepileptic drug treatment of
posttraumatic seizures.

The practice of Antiepileptic drug (AED)
prophylaxis for posttraumatic seizures (PTS) is
common, although results of clinical trials raise
questions regarding the benefits of such treatment

Measures

Outcomes/ results
•
•
•
•

•

•

Archives of Physical Medicine &
Rehabilitation, 79(5) p. 594597.
REVIEW- NON-SYSTEMATIC

Vespa, P.M.2003, Seizures
after brain trauma or
neurosurgical procedures.

Most Post-traumatic seizures happen within the
first week of the insult and it is therefore standard
practice to prescribe antiepileptic drugs (AEDs)
during this vulnerable period

Advanced Studies in Medicine,
3(7 B): p. S674-S679
This article reviews the incidence of seizures after
head trauma or neurosurgery and explores the
REVIEW- NON-SYSTEMATIC positive and negative effects of AED prophylaxis

http://www.nzgg.org.nz

•
•

A greater percentage of early seizures in children, even after
mild head injury
Generalized seizures more likely in cases of severe and diffuse
head contusion, while the lesions responsible for partial
seizures are subdural hematomas.
Treatment must take into account the likely benefits and risks in
terms of adverse behavioral effects.
Assessment of each patient's risks and suitability for treatment
must be made on an individual basis, guidelines or algorithms
notwithstanding. Referral to specialty centers for the
appropriate care of patients with seizures is recommended
A subcommittee of the Brain Injury Special Interest Group of
the American Academy of Physical Medicine & Rehabilitation
was impaneled to review published literature regarding AED
prophylaxis of PTS & formulate recommendations.
Following recommendations made: (1) Treatment standard:
Prophylactic use of phenytoin (PHT), carbamazepine (CBZ),
sodium valproate (VPA), or phenobarbital (PB) is not
recommended for preventing late PTS, ( seizures that occur
after 1 week of injury & no history of seizures) (2) as a
treatment option that PHT, PB, and CBZ may be used to
prevent early PTS in patients at high risk for seizures following
TBI. (3) Prophylactic use of PHT, CBZ, VPA, or PB is not
recommended for preventing late PTS following penetrating
TBI.
The short-term use of AEDs may affect the metabolic
dysfunction in the brain in a way that reduces the risk of
epileptogenesis & later seizure development.
Little evidence for the benefits of long-term prophylactic
anticonvulsant therapy & long-term treatment may inhibit
functional recovery and neural repair.

Notes
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Temkin, N.R et al 1995
Causes, prevention, and
treatment of post-traumatic
epilepsy.

•

Post-traumatic seizures often occur after severe
head injury. The more severe the head injury, the
more likely that post-traumatic seizures will occur.

•

New horizons : an official
publication of the Society of
Critical Care Medicine, 1995.
3(3): p. 518-22.
REVIEW- NON –SYSTEMATIC
Fleminger, S. et al 2003
Pharmalogical management for
agitation and agression in
people with acquired brain
injury (Cochrane Review).

•

Searches: MEDLINE
•
(1966-2002), EMBASE
(1980-2002)
•
CCTR (1996-2002), and
other searches
•

Cochrane Library REVIEW- SYSTEMATIC

Aim: RCTs that evaluated the efficacy of drugs
acting on the central nervous system for agitation
and/or aggression, secondary to ABI,
Age: participants over 10 years of age. 6 RCT
Four RCTs evaluated the beta-blockers,
propranolol and pindolol,
one RCT evaluated methylphenidate
one RCT evaluated amantadine,

Measures:
Agitation or aggression

•

Schierhout, G.& I. Roberts,1998
Prophylactic antiepileptic
agents after head injury: a
systematic review.

Systematic review of randomised controlled trials
identified using
Ten eligible RCT were identified, including 2036
patients.

Early and late seizures

•

Journal of Neurology,
Neurosurgery & Psychiatry,
64(1): p. 108-112.
SYSTEMATIC REVIEW

Searches: MEDLINE,
EMBASE, CINAHL,
•
Dewent Biotechnology
abstracts, and
specialised databases
of randomised
controlled trials, by
searching reference lists •
and contacting
investigators.
•

http://www.nzgg.org.nz

Late post-traumatic seizures are treated the same as any
epileptic seizures of the same type.
Phenytoin and carbamazepine are effective in preventing
seizures in the first week after head injury, but are not effective
in preventing late seizures.
Both additional antiepileptic drugs and neuroprotective agents
that may lessen the damage that leads to seizures are being
investigated to determine if they are effective in preventing the
occurrence of post-traumatic epilepsy
Full text
The best evidence of effectiveness in the management of
agitation and/or aggression following ABI was for beta-blockers.
Two RCTs found propranolol to be effective (one study early and
one late after injury). Both studies had small numbers.
Comparing early agitation to late aggression, there was no
evidence for a differential drug response.
Firm evidence that carbamazepine or valproate is effective in the
management of agitation and/or aggression following ABI is
lacking
The pooled relative risk (RR) for early seizure prevention was
0.34 (95% CI: 0.21-0.54); based on this estimate, for every100
patients treated, 10 would be kept seizure free in the first week.
Seizure control in the acute phase was not accompanied by a
reduction in mortality (RR=1.15; 95% CI 0.89-1.51), a reduction
in death and neurological disability (RR=1.49; 95% CI 1.06-2.08
for carbamazepine and RR=0.96; 95% CI 0.72-1.26 for
phenytoin) or a reduction in late seizures (pooled RR=1.28; 95%
CI 0.90-1.81).
Prophylactic antiepileptic drugs are effective in reducing early
seizures, but there is no evidence that treatment with such drugs
reduces the occurrence of late seizures, or has any effect on
death and neurological disability.
Insufficient evidence is available to establish the net benefit of
prophylactic treatment at any time after injury.
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Beghi, E.2003, Overview of
Studies to Prevent
Posttraumatic Epilepsy.
Epilepsia, 44(SUPPL. 10): p.
21-26.

•

Potential mechanisms for prevention of
epileptogenesis as well as reports and systematic
reviews were evaluated to determine strategies
and results of attempts to reduce or prevent the
development of epilepsy following TBI.

•

Trial numbers not reported in abstract
CLINICAL TRIAL
•

•

Schierhout G, Roberts I. 2004
Anti-epileptic drugs for
preventing seizures following
acute traumatic brain injury
(Cochrane Review)

All randomised trials of anti-epileptic agents, in
which study participants had a clinically defined
acute traumatic head injury of any severity. Trials
in which the intervention was started more than
eight weeks after injury were excluded.

The Cochrane Library, Issue 2, Six trials involving 1218 randomised patients.
2004.
REVIEW -SYSTEMATIC

Chang, B.S.& D.H.
Lowenstein,2003 Practice
parameter: antiepileptic drug
prophylaxis in severe traumatic
brain injury: report of the
Quality Standards
Subcommittee of the American
Academy of Neurology.
Neurology, 60(1) p. 10-6.
REVIEW -SYSTEMATIC

http://www.nzgg.org.nz

Aim: To review evidence regarding AED
prophylaxis in patients with severe TBI.
54 full length articles reviewed as well as 12
others identified through other sources.
Each study was graded (class I to IV) according to
a standard classification-of-evidence scheme &
results were analyzed and pooled.
They developed practice recommendations based
on the data.

seizure prevention,
mortality, disability, late
seizures and rashes

•
•

Searches:
Search of Cochrane
Injuries Group
specialised register,
MEDLINE and the
•
registers of the
Cochrane Stroke Group
and Cochrane Epilepsy
Group.
•
Searches:
•
Medline, Science
Citation Index,Cochrane
Database & Current
Contents
•

In observational studies, after a period ranging from 6 months to
13 years, the proportion of cases developing seizures was 010% in patients receiving treatment compared to 2-50% in those
who were left untreated.
In randomized clinical trials, the difference between active
treatment [phenytoin (PHT), phenobarbital, or carbamazepine
(CBZ)] and placebo was virtually lacking for the prevention of
PTE.
Mortality & neurological disability were similar in the two
treatment groups.
Cognitive performance was significantly affected by PHT in
severely injured patients at 1 month & treatment withdrawal was
followed by improvement in cognitive function.
the prophylactic use of AEDs needs to be short-lasting & limited
to the prevention of immediate and early seizures. Chronic
treatment should be considered only after a diagnosis of PTE.
Full text
the pooled relative risk (RR) for early seizure prevention
was 0.34 (95%CI 0.21, 0.54)
Seizure control in the acute phase was not accompanied by
a reduction in mortality (RR = 1.15; 95%CI 0.89, 1.51), a
reduction in death and neurological disability for
carbamazepine (RR = 1.49; 95%CI 1.06, 2.08) nor for
phenytoin (RR = 0.96; 95%CI 0.72, 1.26) nor a reduction in
late seizures (RR = 1.28; 95%CI 0.90, 1.81).
High Level evidence that prophylactic anti-epileptics are
effective in reducing early seizures, but there is no evidence
that treatment with prophylactic anti-epileptics reduces the
occurrence of late seizures, or has any effect on death and
neurological disability.
Insufficient evidence to establish the benefit of prophylactic
treatment at any time after injury.
Full text
Pooled class I studies showed a lower risk of early posttraumatic seizures (those occurring within 7 days after
injury) in patients given phenytoin prophylaxis compared to
controls (relative risk 0.37, 95% CI 0.18 to 0.74).
Pooled class I and class II studies showed no significant
difference in the risk of late post-traumatic seizures (those
occurring beyond 7 days after injury) in patients given AED
prophylaxis compared to controls (relative risk 1.05, 95% CI
0.82 to 1.35). Serum AED levels were suboptimal in these
studies and adverse effects were mild but frequent.
•
AED prophylaxis is probably not effective in decreasing the
risk of late post-traumatic seizures.

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 77 of 210
•

http://www.nzgg.org.nz

AED prophylaxis with phenytoin is effective in decreasing
the risk of early post-traumatic seizures
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Question 6a: Complications: physical disability
Reference and study type

Methods and Participants

Page, S. and P. Levine,
Forced use after TBI:
promoting plasticity and
function through practice. Brain
injury : [BI], 2003. 17(8): p.
675-84

Multiple-baseline, pre-post, case series.

CASE SERIES

10 sessions of 30 minute, structured physical and
occupational therapy.

Mortenson, P.A. and J.J. Eng,
The use of casts in the
management of joint mobility
and hypertonia following brain
injury in adults: a systematic
review. Physical therapy, 2003.
83(7): p. 648-58
SYSTEMATIC REVIEW

systematic review of the effectiveness of use of
casts in the management of joint hypomobility and
hypertonia in adults with brain injury

Yuen, H.K. and M. D'Amico,
Improved feeding ability in
adults with acquired brain
damage: Two case studies.
Australian Occupational
Therapy Journal, 1998. 45(2):
p. 43-47

2 cases with feeding difficulties: 46-yr-old man with
severe ataxia + 26-yr-old woman whose lack of
self-monitoring skills were severely affecting her
safety in self feeding.

3 patients with TBI occurring >1 year ago and
exhibiting stable upper limb hemiparesis and
learned non-use.

Measures

• Action Research
Arm Test (ARA)
• Wolf Motor
Function Test
(WMFT)
• Motor Activity Log
(MAL).

Outcomes/results

•
•
•
•

improvements >2.0 in their amount and quality of more affected
limb use.
functional improvements on the ARA (14.0, 5.5 and 6.0,
respectively),
improvements in ratings of WMFT task performance (1.15, 1.7
and 1.35, respectively)
diminished time needed to perform all WMFT tasks

13 articles presenting experimental or case report
evidence on casting were analyzed

1st case : improved self-feeding compliance.
2nd case: improved mealtime behaviour

Combination of an applied behaviour analysis
(ABA) approach with utensil adaptation or cognitive
retraining
1st case - ABA approach of shaping procedure
followed by the provision of adaptive utensils
2nd case -ABA approach of paced-prompting and
the cognitive retraining approach of reauditorization technique

http://www.nzgg.org.nz

No comparison
group
Small n.

• grade B recommendation for the use of casting to increase
passive range of motion or to prevent its loss.

CASE STUDIES

1964 Katz, D., et al., Recovery
of Ambulation After Traumatic
Brain Injury. Archives of
Physical Medicine and
Rehabilitation, 2004. 85: p.
865-869

Notes

116 met criteria (included: ability to participate in
motor and functional evaluation on admission to
acute rehabilitation, and the absence of other
neurologic disorders or fractures that affect one's
ability to ambulate)

•
•

73.3% achieved independent ambulation by latest follow-up (up
to 5.1 mo).
Patients who achieved independent ambulation:
− were significantly younger (P<.05),
− had better gait scores on admission (P<.05)

no comparison
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Reference and study type

RETROSPECTIVE REVIEW

Wolf, S., et al., Forced use of
hemiplegic upper extremities to
reverse the effect of learned
nonuse among chronic stroke
and head-injured patients. Exp
Neurol, 1989. 104(2): p. 12532
PROSPECTIVE STUDY
Bateman, A., et al., The Effect of
Aerobic Training on
Rehabilitation Outcomes After
Recent Severe Brain Injury: A
Randomized Controlled
Evaluation. Arch Phys Med
Rehabil, 2001. 82(2) p. 174-82

Methods and Participants

Measures

− tended to be less severely injured-based on duration of PTA
(P=.058)• No differences in recovery based on neuropathologic profile.
• Mean time to independent ambulation +/- standard deviation was
5.7+/-4.3 weeks
• of those achieving independent ambulation, 82.4% did so by 2
months and 94.1% by 3 months.

Inpatient rehabilitation on a specialized TBI unit by
an interdisciplinary team

25 chronic hemiplegic stroke and head-injured
patients with minimal to moderate upper extremity
extensor muscle function
‘uninvolved’ upper extremities within a handenclosed sling during waking hours over a 2-week
interval
control: baseline and with stroke patients
RCT of Exercise versus relaxation training for 3
months
157 patients recruited 24 +/- 14 weeks after singleincident brain injury, randomized between cycle
ergometer aerobic training and a relaxation training
control condition,

Ratings for quality of
movement scored
from videotapes
presented in random
order

•
•
•
•
•

•

*Significant improvements in exercise capacity in the exercise
training group (n = 70) relative to the control group (n = 72)

•

RCT
•

•

http://www.nzgg.org.nz

Outcomes/results

Validation of
exercise training
(peak work rate,
peak heart rate,
body mass
index);
mobility and
physical function
(modified
Ashworth scale,
Berg balance
scale, Rivermead
Mobility Index,
10-m walk
velocity);
disability and
dependency
(Barthel index,
FIM™
instrument,
Nottingham
Extended

Significant changes in 19 of the 21 tasks
most changes persisting at 1-year follow-up.
No differences between right- and left-sided involvement
No differences between stroke vs head injury clients
Quality of movement showed no change over time

*Not matched by greater improvements in functional independence,
mobility, or psychologic function, at either 12 weeks or follow-up

Notes
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Reference and study type

Methods and Participants

Measures

•

http://www.nzgg.org.nz

Activities of Daily
Living);
psychologic
function (fatigue
questionnaire,
Hospital Anxiety
and Depression
Scale)

Outcomes/results

Notes
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Question 6b: What effective interventions for mental health issues as part of TBI Rehab?
Reference and study type
39 Perino, C., et al. 2001,
Mood and behavioural disorders
following traumatic brain injury:
Clinical evaluation and
pharmacological management.
Brain Injury 15(2) p 139-148
CT

Methods and Participants
Aim: to investigate phamacotherapeutic
responsiveness of major depression &
behavioural disturbances associated with TBI.

Measures:
• Glasgow Coma
Score
• length of coma
20 post-TBI Ss diagnosed as depressed.
• length of
hospitalization
2 groups depending on time elapsed from trauma • Functional
(A: within 6 months; B: at 24-36 months postIndependence
trauma) & enrolled in the 12 week trial. 11 males
Measure (FIM)
& 9 females.
• Brief Psychiatric
Rating Scale
Baseline measures taken. After 12 weeks on
(BPRS)
citalopram (20 mg a day) & carbamazepine (600 • Clinical Global
mg a day) BPRS & CGI measures repeated.
Impression scale
(CGI).
.

91 Elovic, E.P., et al.2003, The The use of antipsychotic medication in treating
N/a
use of atypical antipsychotics in individuals with TBI is controversial.
traumatic brain injury.
• Describes how atypical antipsychotics differ
Journal of Head Trauma
from typical antipsychotics.
Rehabilitation, 18(2): p. 177-195 • Use of atypical antipsychotics in TBI and their
REVIEW- NON-SYSTEMATIC
indications & contraindications.
• Recommendations made regarding the
responsible prescribing of antipsychotic
medications after TBI.
148 Rao, V.& Lykestos,C 2002
N/a
• A comprehensive review of the psychiatric
Psychiatric aspects of traumatic
disturbances associated with TBI.
brain injury.
• An overview of the clinical features &
Psychiatric Clinics of North
management of psychiatric sequelae of TBI

http://www.nzgg.org.nz

Measures

Outcomes/results

Notes

At baseline, psychiatric symptoms in group B were worse than in
Full text
group A (particularly somatic over concern, anxiety, depressed mood, Non-controlled trial
psychomotor slowness, inappropriate and labile affect).
At 12 weeks, the global (group A and B combined) CGI & BPRS
scores showed a statistically significant improvement when compared
with baseline data even if group B scores remained higher than group
A.
Results suggest that:
(a) citalopram combined with carbamazepine is effective in reducing
depression & behavioural disorders
(b) these disturbances need to be addressed early in the acute
rehabilitation period

•

Full text

• Early diagnosis and treatment of psychiatric disturbances can
improve rehabilitation outcome.
• An interdisciplinary, multi-pronged approach is necessary, with
participation of the patient, family members, physicians, and

Full text
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Reference and study type

Methods and Participants

America, 25(1) p. 43-69
REVIEW- NON-SYSTEMATIC
LEVEL X/-

Measures

including general guidelines
(i.e.pharmacotherapy, psychotherapy etc) &
clinical features including cognitive deficits &
mood disorders etc.

423 Rosenthal, M. et al 1998
Depression following traumatic
brain injury.

26 Ss with major depression of late onset (mean
4.67 years post-TBI) were identified (18 male, 8
female), with a mean age at injury 28.49 years,
moderately depressed with Hamilton Depression
score (HAM-D) of 23.385 and moderately anxious
with Hamilton Anxiety score (HAM-A) of 21.231.
Open study as treatment with Moclobemide
known.

Aim: Review the existing literature on the
incidence, neurobiological and psychosocial
correlates, and methods of assessment and
treatment of depression following traumatic brain
Archives of Physical Medicine & injury (TBI)
Rehabilitation. 79(1) p.90-103 Searches: Medicus, Psychological Abstracts,
Excerpta Medica, and Cumulative Index of
REVIEW
Nursing and Allied Health Literature.
Very small number of publications specifically
LEVEL X
related to TBI and depression. Widened the
search to include depression and other
neurological diseases (e.g., stroke) were also

http://www.nzgg.org.nz

Notes

therapists
• Dopamine agonists, Pychostimulants, amantadine &
cholinesterase have been used to treat disturbances of attention,
arousal, memory and executive functions.
• Treatment of post-TBI major depression is via SSRIs such as
sertraline and pyschstimulants. ECT therapy has also been used.
• Literature is sparse on the treatment of mania 2ndy to TBI.
Carbamazepine is preferable.
• Only small case studies and andecdotal reports of the
effectiveness of SSRIs in the treatment of anxiety disorders.
Antipychotics and benzodiazepines should be avoided due to
adverse side effects.
• Pychostimulants, dopamine and amantadine have been beneficial
in the treatment of apathy.
• Treatment of psychosis- information is based on the authors’
clinical experience.

•

327 Newburn, G., et al. 1999
Moclobemide in the treatment of
major depressive disorder
(DSM-3) following traumatic
brain injury.
Brain Injury. 13(8) p.637-42
CT

Outcomes/results

Intervention:
Moclobemide frequency/ dosage not
reported.

•
•
•
•

Mean HAM-D reduction was 81% and HAM-A reduction 81%
Of the 26 Ss 23 were defined as responders.
Rapid onset of action with 17 responding by day 3.
Both irritability & pain scores reduced.

Abstract- no control &
no blinding

Measures:
Hamilton Depression
score (HAM-D
Hamilton Anxiety score
(HAM-A)
• Depression is a significant consequence after TBI.
• Depression impedes outcomes in the acute or chronic stages of
recovery.
• A combination of neuroanatomic, neurochemical, and
psychosocial factors are responsible for the onset and
maintenance of depression.
• Treatment is typically psychopharmacologic & best results from
nontricyclic antidepressants.
• These results have not been confirmed in double-blind clinical
trials.

Full text
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

reviewed as to the potentially useful to TBI.

Full text
• The initial audit showed borderline documentation of baseline
mood state and start of medication (54-61%), but poor
documentation of review (29%) and subsequent treatment (27%).
• Introduction of the ICP improved all standards of documentation
to 94-100%, except for assessment using a validated measure
(84%) and follow-up assessment (76%).

1208 Hassan, N., et al 2002
A completed audit cycle and
integrated care pathway for the
management of depression
following brain injury in a
rehabilitation setting.

Aim: To develop an evidence-based
multidisciplinary integrated care pathway (ICP) for
the management of depression following brain
injury in a rehabilitation setting & to assess its
impact on standards of care & documentation.
Ss were aged between 16-65 years with complex
disabilities mainly resulting from brain injury
Clinical Rehabilitation. 16(5)
A completed cycle of audit including: standards
p.534-540
set for documentation, assessment, management
and review; an initial retrospective audit of
GUIDELINE/AUDIT
documented patient management against those
standards during a five-year period (26 patient
records); ICP development by a multidisciplinary
team & systematic review of the literature; reaudit from the ICP documentation (48 patient
records) over a period of 15 months.
1372 Kalpakjian, C.Z et al 2002 Aim: reasons used by staff and clients to identify
depression and examine how each group differed.
Conceptualization and
Research design: between group comparison
identification of depression in
using both quantitative and qualitative data.
adults with brain damage by
clients and rehabilitation clinical
Ss 37 aged 17-75 yrs with brain injury & 18
staff.
Brain Injury 16(6) p. 501-507
nonpsychologist rehabilitation professionals
OBSERVATIONAL STUDY
participated in this study.
IDS used for comparison.

http://www.nzgg.org.nz

Measures:
The Inventory for
Depressive
Symptomatology (IDS),
a 28-item instrument of
client self-report and
clinician ratings.
qualitative data also
collected.

Abstract only
• Disagreement between clinicians and clients when identifying
depression.
• Both groups based diagnoses on mood/cognitive symptoms rather
than anxiety or vegetative symptoms.
• There is a discrepancy in client and clinician identification &
understanding of depression after brain injury, indicating a need
for education.
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Reference and study type
1459 Rummans, T.A., et
al.2000
Pharmacologic efficacy in
neuropsychiatry: a review of
placebo-controlled treatment
trials. A report of the ANPA
committee on research.

Methods and Participants

Aim: to evaluate pharmacological treatments of
psychosis, depression, anxiety, and agitation in
neurological conditions.
interventions included:
compared with placebo: haloperidol; xanomeline;
tacrine; trifluoperazine; clopenthixol; loxapine;
thiothixene; thioridazine; clozapine; imipramine;
citalopram; maprotiline; clomipramine;
The Cochrane Library - DARE, nortriptyline; trazodone; amitriptyline;
2000
nomifensine; desipramine; methylphenidate;
lithium; chlorpromazine; milenperone; pimozide;
fluvoxamine; carbamazepine; SCH-12679;
propothiazine palmitate; buspirone; naltrexone;
REVIEW- SYSTEMATIC
pindolol; and propranolol.
I some studies Ss received psychotherapy &
concurrent psychoactive drugs. Duration of
treatment was 14 days to 30 weeks.
Ss had these underlying neurological conditions
dementia, stroke; epilepsy, MS, CNS disease,
mental retardation, brain injury etc. Both sexes,
inpatients & outpatients.
Study designs included in the review:
Double-blind randomised placebo-controlled
pharmacological treatment trials (RCTs) for
psychosis, depression, anxiety or agitation in
patients with underlying neurological conditions.
Number of studies included in the review
1. 10 RCTs (including 9 RCTs with 1026 patients
with dementia, and 1 RCT with 6 patients with
Parkinson's) examined treatment for psychosis.
2. 13 RCTs (including 4 RCTs with 361 patients
with Alzheimer's disease, 1 RCT with 19 patients
with Parkinson's disease, and 3 RCTs with 127
patients with post-stroke depression, 1 RCT with
39 patients with epilepsy, 1 RCT with 28 patients
with multiple sclerosis, 1 cross-over trial of 1
patient with HIV, and 2 RCTs with 11 patients with
brain injury) examined treatment for depression.
Searches:
MEDLINE; PsycINFO; and EMBASE/Excerpta
Medica. (in English)

http://www.nzgg.org.nz

Measures
outcomes assessed:
BPRS; AD Assessment
Scale; Clinician
Interview-Based
Impression of Change;
Alzheimer's Disease
Symptomatology Scale;
Nurses Observational
Scale for Geriatric
Patients; Motility Affect
Cooperation
Communication Scale;
clinical ratings;
Psychotic Reaction
profile; Clinical Global
Impression; Gottfries
and Cronholm Geriatric
Rating Scale; Sandoz
Clinical AssessmentGeriatric Scale; Scale
for Assessment of
Positive Symptoms;
Columbia Scale for
Parkinsons' Disease;
Hamilton Rating Scale
for Depression;
Montgomery-Asberg
Depression Rating
Scale; Mini-Mental State
Examination; Functional
Independence Measure;
Author's own
Depression Rating
Scale; Zung Self-Rating
Depression Scale;
Present State
examination; Barthel
ADL Scale; Beck
Depression Inventory
Rating; Cognitive
testing; clinicians own

Outcomes/results
Significance of results from individual trials was rarely reported making Full text
interpretation of results difficult. Different studies reported different
outcomes on different conditions using different drugs.
Psychosis: 9 different drugs were studied. The authors state that 'of
trials reporting degrees of improvement, many reported only a modest
advantage of active agent over placebo'. Depression: at least 11
different drugs were studied. Only 3 studies with more than 10
subjects reported significant improvement with an active drug over
placebo. Nearly half the trials reported that active treatment was no
better than placebo.
Anxiety and agitation: at least 18 different drugs were studied. The
symptoms 'anxiety and agitation' were not well defined.
Conclusion: Relatively few double blind placebo-controlled
pharmacological treatment trials of psychiatric disorders complicating
neurologic disease have been conducted. These trials do not strongly
support one specific pharmacological approach to treatment.

Notes
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

judgement.

1816 Richter, K.J et al 1995
Protocol for managing pain,
sleep disorders, and associated
psychological sequelae of
presumed mild head injury.
Journal of Head Trauma
Rehabilitation 10(6) p. 7-15
CASE STUDY

This is a treatment protocol that outlines a
sequential approach which is helpful with patients
who have a history of head injury and chronic pain
complaints.

Two case studies describe the importance of
concurrent treatment of myofascial pain, sleep
disorders, and psychological dysfunction which
helps to reduce these disabilities.
2273 Brown, G.T. &. Burns, S Neurodevelopmental treatment (NDT) is widely
Searches:
2001
used by clinicians when working with children
9 databases, expert
diagnosed with neurological dysfunction, such as consultation, and a hand
The efficacy of
search of 14 relevant
neurodevelopmental treatment cerebral palsy or TBI.
Aim: to determine the efficacy of NDT, used with a journals and reference
in paediatrics: a systematic
group of paediatric subjects diagnosed with a
lists.
review.
British Journal of Occupational neurological dysfunction, through the completion
Therapy, 64(5) p. 235-44
of a systematic search and review of the relevant
REVIEW- SYSTEMATIC
published research literature
LEVEL +
147 articles reviewed, 17 met the inclusion criteria
for review.
2531 Hibbard, M.R., et al.2002 Aim: To evaluate the impact of a communityQuantitative and
Peer support in the community: based peer support program for individuals & their qualitative interviews:
family members following TBI
structured interview &
Initial findings of a mentoring
20 Ss participated in the peer support program - in-depth qualitative
program for individuals with
interview with a family
traumatic brain injury and their 11 individuals with TBI and 9 family members
members of peer
families.
Journal of Head Trauma
support program
Rehabilitation 17(2)p 112-131
EVALUATION OF
PROGRAMME

http://www.nzgg.org.nz

Abstract only

Results regarding the efficacy of NDT were inconclusive as 6 studies
supported the benefit of NDT intervention whilst 9 did not.

•
•

Abstract only- results
section covers 15 not
17 studies.

Abstract
The peer support program had a + impact by increasing their
knowledge of TBI, & improving their outlook/quality of life &
enhancing their ability to cope with depression post TBI.
Overall + & enhances coping for both individuals and their family
members after TBI.
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Reference and study type

Methods and Participants

Measures

2662 Luis, C.A et al 2002 Mood
and anxiety disorders following
pediatric traumatic brain injury:
A prospective study.

In this study, children hospitalized for mild (N=42)
and moderate/severe (N=19) brain injury were
assessed 6-months post injury using various
tests.

Neuropsychology Development
& Cognition Section a Journal of
Clinical & Experimental
Neuropsychology 24(3) p. 270279

TBI groups compared to an orthopaedic control
group (N=35). The relationship between a new
onset mood and/or anxiety disorder (NOD) and
the injury severity were examined.

Measures:
Anxiety disorders
Module A & the Mood
disorders Module C of
the Diagnostic Interview
Schedule for Children IV Revision (DISC-IV).

COHORT STUDY

Outcomes/results

Notes

Abstract
• There is a relationship between brain injury and NOD.
• Post injury level of stress & severity of brain injury were the most
robust predictors of NOD.
• Early psychosocial assessment & interventions aimed at
increasing a child's coping may attenuate the emotional
consequences of pediatric brain injury

3 groups compared:
mild TBI, moderate to
severe TBI &
orthopaedic group.

LEVEL ~/X
2736 McDowell, I. et al,1995
Late rehabilitation for closed
head injury: clinical
psychologists' interventions.

Aim: to describe the experience of a clinical
psychologist's to provide a comprehensive
outpatient service to a group of head-injury
survivors discharged from a rehabilitation unit.

•

Clinical Rehabilitation, 9(2) p.
150-6

54 Ss in study.

•

•

50 Ss seen at least once by the psychologist while 22 were seen Limited abstract
4 or more times.
Much of the workload involved contacting relatives or carers, with
more than half of the carers being seen: in 11 patients, 6 or more
contacts were required.
There is a need for an expanded psychological service for people
in their first 2 years after head injury.

DESCRIPTIVE STUDY??
2737 McGrath, J.2000
A study of emotionalism in
patients undergoing
rehabilitation following severe
acquired brain injury
Behavioural Neurology. Vol.
12(4) p. 201-207

Aim: to describe emotionalism in a sample of
Measures:
brain injured patients to identify issues relevant to Interview
clinical management, and possible causal factors. & observational study
82 Ss with severe acquired brain injury
participated in a structured interview in which they
were asked to report the presence/absence of
emotionalism & degree of distress associated with
it.
Implications for clinical management are
discussed

SURVEY/OBSERVATIONAL
STUDY

http://www.nzgg.org.nz

• Prevalence rates of emotionalism-tearfulness were high in this
sample (52% on basis of self-report, 36-41% on basis of
observed behaviour).
• Emotionalism-laughter was much less common (13%).
• Emotionalism-tearfulness was associated with major personal
distress in about half the Ss who reported it.
• Independent variables which predicted crying behaviour were
female gender and focal damage to the right cerebral
hemisphere.

Abstract
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Reference and study type
2812 Ownsworth, T.L et al 2000
Self-awareness and
psychosocial functioning
following acquired brain injury:
An evaluation of a group
support programme.

Methods and Participants
Aim: to investigate a group support programme
designed to improve self-awareness deficits &
psychosocial functioning of 21 chronic patients
with acquired brain injury (ABI).

Measures

Outcomes/results

• At baseline, the Ss had high self-awareness regarding their deficits, Abstract only
a low / moderate level of self-regulation skills & significant
psychosocial impairment.
• At post-intervention assessment Ss had improved levels of selfregulation skills & psychosocial functioning.
• At 6-month follow-up the Ss maintained the gains made during the
programme.
• Self-regulation skills are the main contributors in maintaining the Ss’
gains.

Measures:
1 self-awareness with
reports from relatives
2. Self-Regulation Skills
Interview (SRSI)
Ss on average 8.6 years post-injury. Ss assessed 3. Ss reported measure
by relatives and by a new measure (SRSI) which of psychosocial
Neuropsychological
rated higher levels of self awareness and selffunctioning
Rehabilitation,10(5) p. 465-484 regulation skills.
Intervention:
COHORT STUDY
Ss underwent a 16-week group programme which 16 week programme of
involved cognitive rehabilitation, cognitiverehab & therapy.
behavioural therapy & social skills training.
Ss were then assessed again.
3404 Seel, R.T.& Kreutzer, J
Aim: To describe the patterns of depression in
Measures:
2003
patients with traumatic brain injury (TBI), to
NFI Depression Scale,
evaluate the psychometric properties of the
the Beck Depression
Depression Assessment after
Neurobehavioral Functioning Inventory (NFI)
Inventory (BDI), and the
Traumatic Brain Injury: An
Empirically Based Classification Depression Scale, and to classify empirically NFI Minnesota Multiphasic
Depression Scale scores.
Personality Inventory-2
Method
(MMPI-2) Depression
Archives of Physical Medicine & 172 outpatients with TBI.
Scale.
Rehabilitation. 84(11) p 16211628

•

DESCRIPTIVE STUDY

•

•
•
•

•
•

http://www.nzgg.org.nz

Notes

Patients with TBI reported problems with frustration (81%),
restlessness (73%), rumination (69%), boredom (66%), and
sadness (66%) with the NFI Depression Scale.
Patients classified as depressed with the BDI and the NFI
Depression Scale were 37% and 30%, respectively.
the NFI Depression Scale scores correlated highly with BDI
(r=.765) and MMPI-2 Depression Scale T scores (r=.752). The
NFI Depression Scale did not correlate significantly with the
MMPI-2 Hypomania Scale.
Normal and clinically depressed BDI scores were likely to be
predicted by the NFI Depression Scale, with 81% and 87%,
correctly classified.
Normal and depressed MMPI-2 Depression Scale scores were
accurately predicted by the NFI Depression Scale, with 75% and
83% correctly classified.
Between 30% and 38% of patients with TBI were classified as
depressed with the NFI Depression Scale and the BDI.
Empirical evidence that the NFI Depression Scale is a useful tool
for classifying post injury depression.

abstract
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Reference and study type
3247 Bryant,R et al 2001
Posttraumatic stress disorder
and psychosocial functioning
after severe traumatic brain
injury
Journal of Nervous & Mental
Disease. 189(2) p 109-113
COHORT STUDY

3256 Davis, M.C.2004.
Life review therapy as an
intervention to manage
depression and enhance life
satisfaction in individuals with
right hemisphere cerebral
vascular accidents.
Issues in Mental Health
Nursing. 25(5) p.503-15

Methods and Participants

Measures

Outcomes/results

Notes

Measures:
Abstract
• PTSD was diagnosed in 27% of patients. Patients with PTSD
Disorder Interview, the
reported higher scores on the GHQ and BDI, and lower scores on
Functional Assessment
the FAM, CIQ, OAS, and SWLS than those without PTSD.
Measure (FAM), the
• Effective rehabilitation after severe TBI may be enhanced by
96 Ss with severe TBI patients were assessed 6 Community Integration
management of PTSD.
months after hospital discharge with
Questionnaire (CIQ), the
Posttraumatic Stress Disorder.
Overt Aggression Scale
(OAS), the General
Health Questionnaire
(GHQ), the Beck
Depression Inventory
(BDI), and the
Satisfaction with Life
Scale (SWL
Aim: to determine if the use of Life Review
Intervention:
• Statistical analysis revealed a lower level of depression (p <.01) abstract
Therapy would result in lower levels of depression The experimental group
and a significantly higher degree of life satisfaction (p <.01) in the
and higher degrees of life satisfaction in
had 3 one-hour sessions
Life Review Therapy group.
individuals with right hemisphere cerebral
of Life Review Therapy
vascular accidents (CVAs).
& the control group
viewed three one-hour
14 Ss were randomly assigned to either an
sessions of neutral
experimental or control group. Following the third video with a follow-up
session of each group, subjects were
discussion
administered the Zung Scale for Depression and
the Life Satisfaction Index--Form Z.
Aim: to investigate the influence of posttraumatic
stress disorder (PTSD) on rehabilitation after
severe traumatic brain injury (TBI).

RCT
LEVEL ~/X

3264 Fann, J.R. et al 2001
Cognitive improvement with
treatment of depression
following mild traumatic brain
injury.

Aim: to examine the effect of antidepressant
treatment on cognitive performances in people
with mild TBI.

An 8-week nonrandomized, single-blind, placebo
run-in trial of sertraline was completed and
Psychosomatics. 42(1) p. 48-54. neuropsychological testing measures were
compared before and after the treatment trial.
CT

http://www.nzgg.org.nz

Intervention:
Sertraline

• Improvements in psychomotor speed, recent verbal memory,
recent visual memory & general cognitive efficiency.
• Improvements seen in self-perception of cognitive
symptomatology.
• The depression treatment resulted in significant alleviation of
cognitive impairments, which may not have been accounted for
by natural recovery alone.

Abstract- similar or
part of no.3285

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 89 of 210

Reference and study type
3278 Labbate, L.A. &.
Warden,D 2000
Common psychiatric syndromes
and pharmacologic treatments
of traumatic brain injury.

Methods and Participants

Measures

Outcomes/results
•

Following TBI patients may develop typical
disorders of mood, anxiety, or psychosis, in
addition to changes in personality and cognition.
The frequency of these syndromes and potential
pharmacologic treatments for these psychiatric
syndromes are just coming to light.

Notes
Abstract - limited

Current Psychiatry Reports. 2(3)
p.268-73
This review covers the existing studies of clinical
syndromes related to brain injury and possible
REVIEW
pharmacologic treatments
3285 Fann, J.R. et al 2000
Aim: to examine the use of sertraline following TBI Intervention:
Sertraline in the treatment of
& depression.
Sertraline
major depression following mild
An 8-week, nonrandomized, single-blind, placebo
traumatic brain injury.
run-in trial of sertraline was conducted on 15
Journal of Neuropsychiatry &
patients diagnosed with major depression
Clinical Neurosciences. 12(2)
between 3 and 24 months after TBI.
p.226-32

Abstract
• On the Hamilton Rating Scale for Depression, 13 (87%) had a
similar or part of
decrease in score of > or = 50% ("response"), and 10 (67%)
achieved a score of < or = 7 ("remission") by week 8 of sertraline. no.3264
• Improvement in psychological distress, anger and aggression,
functioning & post concussive symptoms with treatment.

CT
3307 Kanetani, K., M et al 2003
Therapeutic effects of
milnacipran (serotonin
noradrenalin reuptake inhibitor)
on depression following mild
and moderate traumatic brain
injury.
Journal of Nippon Medical
School (Nihon Ika Daigahu
Zasshi). 70(4) p. 313-320
??

http://www.nzgg.org.nz

Aim: to investigate the efficacy & safety of
milnacipran, a serotonin noradrenalin reuptake
inhibitor (SNRI), for the treatment of depression
following mild TBI.

Measures:
Depression -the 21-item
Hamilton rating scale
Cognitive state - the
mini-mental state
examination -MMSE.

A six-week open study was conducted using 10
patients (4 males and 6 females) of ages ranging
from 28 to 74 years.
Intervention:
Milnacipran at various
doses

• The maximum daily milnacipran dosage for the patients ranged Abstract.
No control
from 30 to 150 mg. One S experienced side effects.
• On the basis of having a decrease in a final HAM-D score of more
than 50%, the response rate for the 9 Ss was 66.7%, while in a
final score of 7 or less, the remission rate was 44.4%.
• Greater improvement in cognitive function was seen in Ss treated
with milnacipran.
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Reference and study type

Methods and Participants

3313 Kishi, Y.et al 2001 Suicidal 496 patients were examined for suicidal ideation
ideation among patients during during the acute hospital period and at 3, 6, 12,
and 24 months' following a stroke, TBI,
the rehabilitation period after
life-threatening physical illness myocardial infarction, or spinal cord injury
Journal of Nervous & Mental
Disease. 189(9) p 623-628.
COHORT STUDY

3323 Lee, H.B et al 2003.
Pharmacological management
of the psychiatric aspects of
traumatic brain injury.

Neuropsychiatric symptoms such as cognitive
deficits, depression, mania, anxiety, psychosis,
apathy, and sleep disturbance are common after
TBI.

International Review of
Psychiatry. 15(4) p. 359-370.

Many pharmacological options are available
however there are few controlled clinical trials to
assess the effects of pharmacotherapy in TBI
patients.

REVIEW

3328 Liu, S., et al.2004
Influencing factors of quality of
life in patients with neurosis
after brain injury.
Zhongguo Linchuang Kangfu.
8(25) p 5380-5381
COHORT STUDY

http://www.nzgg.org.nz

Aim: To study the factors influencing life quality of
the patients with neurosis after brain injury and
the intervening measures for improving the
rehabilitative treatment of severe brain injury.
276 Ss with brain injury in rehabilitative stage
were analyzed retrospectively.

Measures

Outcomes/results

Notes

Abstract.
• 7.3% of patients had suicidal ideation during the in-hospital
Not all Ss had TBI
evaluation (acute-onset suicidal ideation)
• 11.3% developed it during the chronic 3 to 24 month rehabilitation
period (delayed-onset suicidal ideation).
• The acute-onset suicidal patients had more predisposing risk
factors (i.e. personal psychiatric history & alcohol abuse) & less
social support (i.e. lower frequency of being married).
• Both acute and delayed-onset suicidal ideation were strongly
associated with major depression and impaired social functioning.
• The detection & appropriate treatment of depressive disorders &
social isolation are important factors in preventing suicide for both
groups.
Abstract- very limited
•

• Injury degree, social and psychological factors of patients are the Abstract
important factors influencing the quality of life. Social and
psychological factors are inducing factors.
• Understanding these factors & intervening measures can improve
patients' life quality.
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Reference and study type
3333 Magee, W.L. &.
Davidson,J 2002
The effect of music therapy on
mood states in neurological
patients: a pilot study.

Methods and Participants
Aim: the effect of music therapy on moods states
in patients with acquired and complex neurodisabilities.
Using a single subject design & pre and post
session mood states were measured using the
Profile of Mood States (Bipolar form).

Journal of Music Therapy. 39(1)
p.20-9.

Measures
Measures:
Profile of Mood States
(Bipolar form).
Intervention:
Music therapy ( no clear
type or frequency)

Outcomes/results

Notes

Abstract – very limited
• Following music therapy an improvement in these moods:
composed-anxious, energetic-tired, and agreeable-hostile.
• Displayed some benefits of music therapy in treating mood states
however some of the results were affected by the difficulty of the
POMS-BI questionnaire for the subject group.

UNSURE

3358 Muller, U., et al.1999
Aim: to study involuntary crying & the efficacy of
Selective serotonin reuptake inhibitors (SSRIs) Paroxetine versus citalopram
treatment of pathological crying paroxetine and citalopram were compared.
after brain injury
26 Ss with acquired brain damage
Brain Injury. 13(10) p.805-11

Measures:
The severity of
pathological crying or
laughing was rated
based on clinical
interviews with symptom
provocation

• Rapid onset (within 1-3 days) & improvements of emotionalism (p Abstract- no control
group
< 0.001) seen in both paroxetine & citalopram groups.
• There were no efficacy differences, despite the longer symptom
duration in the citalopram group.
• Citalopram was tolerated without adverse effects whilst some Ss
in the paroxetine group had adverse events.

CT
Intervention:
13 Ss treated with
paroxetine and another
13 Ss treated with
citalopram in single daily
doses of 10 to 40 mg
3359 Murrey, G.J et al 2004,
Base rates of traumatic brain
injury history in adults admitted
to state psychiatric hospitals: A
3-year study.

Aim: To determine the base rate of traumatic
brain injury (TBI) in adults admitted to state
psychiatric hospitals.
3,133 psychiatric patients between the ages of 18
and 60 years old were screened for TBI &
associated sequelae.

Rehabilitation Psychology. 49(3)
p 259-261
Comprehensive medical chart/documentation
review and treating psychiatrist assessment.
COHORT STUDY

http://www.nzgg.org.nz

• 524 Ss (16.73%) had a documented history of TBI, 195 (6.22%) abstract
had previous diagnosis of a mental disorder on admission, 57
(1.82%) had clinical symptoms consistent with TBI sequelae, and
201 (6.42%) were diagnosed with dysfunction of thinking
secondary to TBI.
• Psychiatric Ss with a history of TBI may require more specialized
treatments.
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Reference and study type

Methods and Participants

1663 Turner-Stokes, L, et
al.2002
Managing depression in brain
injury rehabilitation: The use of
an integrated care pathway and
preliminary report of response
to sertraline.

Aims: To use data generated from an integrated
care pathway (ICP) to describe the characteristics
of patients presenting with depression in a brain
injury rehabilitation programme and to assess
their response to treatment with sertraline

Clinical Rehabilitation. 16(3) p
261-268

Measures
Measures:
the Beck Depression
Inventory (BDI-II)
administered by
interview, pretreatment
and at 6-8 weeks

82 Ss in a Rehab Unit with suspected depression,
past or present. Anti-depressant medication was Intervention:
prescribed, where appropriate according to the
Sertraline administered
ICP protocol.
following an ICP
protocol.
Depression diagnosed using the DSM-IV.

UNSURE
3456 Wroblewski, B.A. et
al,1996
Antidepressant
pharmacotherapy and the
treatment of depression in
patients with severe traumatic
brain injury: a controlled,
prospective study
Journal of Clinical Psychiatry.
57(12) p.582-7
RCT

http://www.nzgg.org.nz

Aim: Literature on the pharmacologic treatment of
depression after traumatic brain injury is scarce.
This study investigated in a controlled and
prospective manner the use of desipramine, a
tricyclic antidepressant, in a series of patients with
severe TBI.

Measures;
DSM-III-R criteria –
done at first & every
month.>
An affect/mood scale
was done every 2
weeks.

10 Ss with severe traumatic brain injury &
depression were treated with antidepressants. 7 Intervention:
Ss continued with the study- 2 dropped out due to Randomly assigned to
adverse events.
blindly start on either
desipramine treatment
Ss either on desipramine or placebo lead-in. Ss
(N = 6) or placebo leadstarting with desipramine stayed on that drug; Ss in (N = 4)
starting with placebo lead-in were blindly crossed
over to desipramine after 1 month if there no
improvement noted. Everyone blind to treatment.

Outcomes/results

Notes

• 82 Ss- 41 (50%) were managed using the ICP & 27 (64%) were abstract
either started on or changed to sertraline.
• All of the depressed Ss improved clinically & no significant sideeffects were observed.
• The BDI-II was assessable in 17/21 who showed a mean
improvement of 14.5 +/- 9.7
(p < 0.001).
• 11 Ss (52%) had previously failed to respond with a different
selective serotonin re-uptake inhibitor (SSRI) agent but they
improved on sertraline with a mean reduction in BDI-II of 16.3 +/10.9 ( p < 0.001).
• The ICP was practical to use and provided systematic data on
assessment of depression and response to treatment in 'real-life'
clinical practice.
abstract
• 7 showed a reduction in depressed mood during desipramine
treatment. (Three received desipramine throughout the study; 3
others started taking placebo and crossed over to desipramine,)
• There was an improvement (p = .001) over time and different
rates of improvement over time in the treated and untreated
groups for the affect/mood scale data.
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Reference and study type
3505 Khan-Bourne, N. and
R.G. Brown,2003 Cognitive
behaviour therapy for the
treatment of depression in
individuals with brain injury.
Neuropsychological
Rehabilitation,. 13(1-2): p. 89 107.
REVIEW- NON-SYSTEMATIC
LEVEL ~
3358 Muller, U., et al.,1999
Paroxetine versus citalopram
treatment of pathological crying
after brain injury.

Methods and Participants

Measures

This article focuses on depression and its
psychological management following brain injury
or stroke in the adult population.
a summary of the psychosocial aetiological
factors for the development of depression in this
context is provided. The links between depression
and neuropsychological functioning are explored
the significant impact of depression on
neurorehabilitation outcome highlights the need
for the development of effective interventions in
this area.

26 consecutive patients with acquired brain
damage and episodes of involuntary crying,
paroxetine and citalopram were compared.. The
first 13 patients were treated with paroxetine and
another 13 patients received citalopram in single
Brain Injury, 13(10): p. 805-811. daily doses of 10 to 40 mg.

Outcomes/results

Notes

Cognitive behaviour therapy (CBT) is presented as a potentially
Have full text
suitable treatment: The model is described with ideas for the clinician
on how to adapt the delivery of CBT for clients with
neuropsychological impairment. To date, there have been a very small
number of studies evaluating CBT for the treatment of depression in
brain injury, however their results have been promising. It is concluded
that further research is necessary

The severity of
•
pathological crying or
laughing was rated
based on clinical
•
interviews with symptom
provocation
•

Rapid onset (within 1-3 days) and highly significant (p < 0.001)
improvements of emotionalism observed after both paroxetine
and citalopram.
There were no efficacy differences, despite the longer symptom
duration in the citalopram group.
The only adverse effect after paroxetine was nausea & nausea .

Citalopram was
tolerated without
adverse effects.
Ab only

CASE SERIES

3265 Fann, J.R et al 2000
Sertraline in the treatment of
major depression following mild
traumatic brain injury.
Journal of Neuropsychiatry &
Clinical Neurosciences, 12(2) p.
226-232.
CONTROLLED TRIAL

http://www.nzgg.org.nz

An 8-week, nonrandomized, single-blind, placebo Hamilton Rating Scale
Depression score
run-in trial of sertraline. 15 patients diagnosed
with major depression between 3 and 24 months
after a mild traumatic brain injury.

13/15 (87%) had a decrease in score of > or = 50% ("response"),
10/15 (67%) achieved a score of < or = 7 ("remission") by week 8 of
se
rtraline.

There was statistically
significant
improvement in
psychological
distress, anger and
aggression,
functioning, and
postconcussive
symptoms with
treatment. Non
randomisation may
affect the validity of
this study
Ab only
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Reference and study type

Methods and Participants

Measures

1084 Cheer, S.M. & K.L. Goa,
Fluoxetine: a review of its
therapeutic potential in the
treatment of depression
associated with physical illness

REVIEW – looks like a nonsystematic review

Brain Injury, 15(2): p. 167-174.
COHORT STUDY

3522 Kimura, M et al 2000
Treatment of Cognitive
Impairment After Poststroke
Depression: A Double-Blind
Treatment Trial
Stroke, 31 p.1482-1486
CONTROLLED TRIAL

http://www.nzgg.org.nz

Notes

The efficacy of fluoxetine is superior to that of placebo in the
Ab only
treatment of depression in patients with diabetes mellitus & stroke as
shown in double-blind randomised trials but efficacy relative to that of
nortriptyline in stroke is uncertain.
Fluoxetine has shown superior efficacy compared with placebo when
treating depression in patients with HIV/AIDS, diabetes mellitus or
stroke; however, it has not significantly improved depressive
symptoms versus placebo in patients with cancer. comedications.
Although fluoxetine has proved effective as an antidepressant in this
population in several clinical trials, its drug interaction profile and long
half-life are a potential limitations.

Drugs, 2001. 61(1): p. 81-110.

3341 Maryniak, O., R et al
2001, Methotrimeprazine in the
treatment of agitation in
acquired brain injury patients.

Outcomes/results

120 first admission recent ABI patients discharged In addition to
from the ABI unit over a course of 2 years. All
demographics such as
notes on side effects and adverse reactions were aetiology of ABI, sex,
carefully documented to record use of
age, length of stay,
methotrimeprazine (MTZ).
Glasgow Coma Scale,
In only two cases were significant side effects
length of post-traumatic
noted.
amnesia and others, a
detailed analysis was
made of the
multidisciplinary
progress notes to
determine the daily
agitation status and the
daily use of psychotropic
medication.
Patients with poststroke major depression have a Measures:
greater severity of cognitive impairment than
the Hamilton Rating
nondepressed patients even when matched for
Scale for Depression
size and location of stroke lesion. Prior treatment (HAM-D), & the Ministudies have consistently failed to show an
Mental State
improvement in cognitive function even when
Examination (MMSE),
poststroke mood disorders responded to
after treatment with
antidepressant therapy.
nortriptyline or placebo.
Cognitive treatment
Patients with major (n533) or minor (n514)
response using MMSE,
depression participated in a double-blind
was compared between
treatment study with nortriptyline or placebo.
patients whose
depression did and did
not respond to
treatment.

Of these 120, 69 (57%) had some level of agitation and 56 (48%) were While MTZ has been
treated with MTZ, in doses of 2-50 mg up to four times daily. Agitation used as a safe and
was controlled in most cases.
effective neuroleptic
in psychiatry for over
40 years, this is the
first report of its use in
treating agitation in
ABI.
Methodological
limitations
Ab only

Patients whose poststroke depression remitted (predominantly
associated with nortriptyline treatment) had significantly greater
recovery in cognitive function over the course of the treatment study
than patients whose mood disorder did not remit (predominantly
associated with placebo treatment).
poststroke major depression leads to a “dementia of depression.” Prior
studies failed to show an effect of treatment because the effect size
was too small.
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Question 6c: What are effective interventions for management of drug and alcohol problems as part of TBI rehab?
Reference and study type
Kreutzer, J.S., et al.1996
A prospective longitudinal
multicenter analysis of alcohol
use patterns among persons
with traumatic brain injury.
Journal of Head Trauma
Rehabilitation 11(5) p. 58-69
CROSS-SECTIONAL/
COHORT STUDY

Methods and Participants
Aim: To study long-term post injury drinking
patterns of persons with TBI & to identify injuryrelated & sociodemographic factors related to post
injury consumption.
Studied, at 3 intervals, the drinking patterns of 322
Ss.
Then a longitudinal study of 73 Ss to study
consumption patterns further.

Measures
Measures:
Quantity Frequency
Variability Index,
Disability Rating Scale,
and Functional
Independence
Measure scores.

Ss had moderate & severe brain injury & > 16 years
old.

LEVEL: ~
Bombardier, C. et al 1997
Readiness to change alcohol
drinking habits after traumatic
brain injury.
Archives of Physical Medical
Rehabilitation, 78(6) p. 592-6

COHORT STUDY
LEVEL ~/X
Turner, A., C et al 2003
A typology of alcohol use
patterns among persons with
recent traumatic brain injury or
spinal cord injury: implications
for treatment matching.
Archives of Physical Medical
Rehabilitation. 84(3) p. 358-64.
COHORT STUDY
LEVEL ~/X

http://www.nzgg.org.nz

Aim: To describe how motivated are persons with Measures:
recent TBI to change their alcohol drinking habits & Readiness to Change
what factors affect their motivation.
(RTC) questionnaire,
Michigan Alcoholism
50 Ss with recent TBI during inpatient rehabilitation Screening Test
completed a questionnaire & test.
(MAST), and alcohol
Ss aged 36 years old, 86% were men, 84% fell in
use questions
the contemplation or action phases.

Aim: To describe types of alcohol use among
persons with recent traumatic brain or spinal cord
injury.

Alcohol and drug use
questionnaires, alcohol
problem questions,
admission toxicology
218 Ss completed alcohol and drug questionnaires. results, readiness to
Ss on average 37 years old, 84% were men & 82% change, and treatment
were white.
preference questions

Outcomes/results

Notes

• Alcohol use patterns are dynamic during the first 4 years after
injury.
• Long-term monitoring of alcohol use patterns may be costeffective, particularly for younger persons and those with a
preinjury history of problem drinking.
• At each follow-up interval, the proportion of persons classified as
moderate or heavy drinkers was generally comparable to that in
the general population.
• For the longitudinal group, there was a pattern of increasing
consumption levels for younger persons & those with higher
admission blood alcohol levels.
• Higher levels of disability were associated with lower
consumption rates.
Abstract- not clear
• Soon after TBI, drinkers frequently contemplate changing their
alcohol use.
• Motivational interviewing techniques seem well suited to facilitate
change during this period
• A history of alcoholism, alcohol involved in the accident, & higher
daily consumption were associated with greater readiness to
change.
• Comparisons with a separate medical patient sample suggested
that TBI may be associated with greater action to change alcohol
use.
• 4 types were identified based on preinjury alcohol consumption, Abstract
alcohol problems, and alcohol dependence
• Cluster groups differed on variables such as drug use, readiness
to change & interest in treatment.
• The 4 types corresponded to Ss with a history of (1) alcohol
abuse; (2) alcohol dependence; (3) alcohol dependence in
remission (4) normal or nondrinkers.
• If clinicians match common patient types to specific interventions
such as education, motivational interventions, substance abuse
treatment it may result in more effective care.
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Reference and study type

Methods and Participants

Taylor, L.A., et al., 2003
Traumatic brain injury and
substance abuse: A review and
analysis of the literature.
Neuropsychological
Rehabilitation 13(1/2) p. 165188

Many TBI survivors :
1. test + for alcohol or illicit drugs at the time of
hospital admission
2. were heavy drinkers pre-injury.

REVIEW-NON-SYSTEMATIC
LEVEL ~/X

Assessment is discussed & the need for
quantitative assessment, records
review, corroboration, and long-term monitoring.

This review covers pre- and post-injury substance
use patterns,
abuse risk factors & dangers of post-injury use.

A large section of the Review covers prevention
and treatment

Wehman, P., et al 2000
Return to work for individuals
with TBI and a history of
substance abuse.

The highest incidence of TBI is among young adult
males who also have the highest incidence of
substance abuse
Post-injury, these people have an extremely low
employment rate.

Neurorehabilitation, 15(1) p. 7177
Provides an overview of a Supported Employment
approach & how this assists persons with a TBI &
REVIEW- NON-SYSTEMATIC substance abuse problems with returning to work.
LEVEL X
A case study is also presented.

http://www.nzgg.org.nz

Measures

Outcomes/results

Notes

Treatment
Full text
Family involvement in treatment
- Corrigans
• Survivors with a history of pre-injury substance abuse run & Delmonico
& langley included
the risk of resuming this behaviour on discharge to the
on table
family.
• Need to educate family members to identify high-risk
situations & to deal with warning signs & relapse
Referrals
•
Rehab professionals often lack comprehensive training in
substance abuse treatment.
•
These professionals need to make referrals to relevant
agencies including outside treatments & recommend the
mode i.e. in-patient or out-patient
Mode of treatment
•
Langley (1990) developed a comprehensive alcohol abuse
treatment programme for TBI
•
Corrigan (1995) describes a community- based model of
intervention ( see 3228)
•
Delmonico (1998) described psychotherapy model for inpatients & out-patients with co-morbid TBI & substance
abuse problems based on a harm reduction philosophy
(no.3226)
Abstract- get full
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Reference and study type
Delmonico, R., P et 1998
Group psychotherapy for
persons with traumatic brain
injury: management of
frustration and substance
abuse.
Journal of Head Trauma
Rehabilitation 13(6) p. 10-22.
REVIEW OF MODEL

Methods and Participants

Measures
•

Aim: to describe group psychotherapy models used
with individuals with acute or postacute TBI who
have substance abuse.
•
Emphasis on interdisciplinary treatment of
frustration and substance abuse & a
continuum of care.
•
The psychotherapy groups focus on
treatment of substance abuse & frustration
management through education, social
support, and development of interpersonal
skills.

Miller, N.S 1995, Diagnosis and This article discusses the diagnosis & treatment of
alcohol and drug disorders in patients with TBI.
Treatment of Addictions in
Traumatic Brain Injury:
TBI patients who are addicted require special
Alcoholism Treatment Quarterly treatment due to cognitive & emotional problems
13(3): p. 15-30
arising from the brain damage.

Outcomes/results

Not a systematic
review

Notes
Abstract only

• Prevalence of alcohol and drug disorders >50% of all TBI
patients
• Special considerations must be taken in the treatment of
addiction

REVIEW – NON-SYSTEMATIC Recommendations are provided for clinical
Level: Expert opinion
application and long term recovery for the addicted
TBI patient
?~
Taylor Laura A, Kreutzer JS,
This paper explores literature on pre- and postDemm SR, Meade M
injury substance abuse patterns, abuse risk factors,
2003
and dangers of post-injury use.
Traumatic brain injury and
substance abuse: A review and
analysis of the literature
Neuropsychological
Rehabilitation 13(1/2) 165-188
REVIEW – NON-SYSTEMATIC
LEVEL: ~/x

http://www.nzgg.org.nz

• Assessment is discussed in detail with information provided on
the need for quantitative assessment, records review,
corroboration, and long-term monitoring. Information is also
provided on critical features of treatment, prevention, and
education, and on the role of psychologists in substance abuse
assessment and treatment.
Risk factors:
• Pre-injury history of alcohol or drug abuse
• Intoxication at the time of injury
• History of legal problems related to substance use
• Substance abuse problems among family members and/or
friends
• Age less than 25 years
• Physically healthy with income and transportation access

No methodology
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Reference and study type
Langley, M.J et al 1990
A comprehensive alcohol abuse
treatment programme for
persons with traumatic brain
injury

Methods and Participants

Measures

Outcomes/results

The purpose of this paper is to suggest both the
framework and the content of interventions
designed to prevent and treat alcohol abuse in
traumatic brain injury clients.

•

A review of recent research addressed two
questions: how common are problems of substance
abuse in traumatic brain injury (TBI), and to what
extent does alcohol and other drug use mediate
outcome?

• Studies showed alcohol intoxication present in one third to one
half of hospitalizations; data for other drug intoxication were not
available.
• Nearly two thirds of rehabilitation patients may have a history of
substance abuse that preceded their injuries.
• History of substance abuse showed the same morbidity, and was
further associated with higher mortality rates, poorer
neuropsychological outcome, and greater likelihood of repeat
injuries and late deterioration.
• The effect of history may be caused by subgroups with more
severe substance abuse problems.
Guidelines
Behavioural indicators:
• Intrapersonal skills: Women with TBI are likely to display
behaviours indicative of decreased insight into personal feelings,
decreased insight into own needs, decreased positive selfregards, decreased internal locus of control.
• Interpersonal skills: women who have TBI, and alcohol abuse
and have been sexually abused are more likely to display poor
social skills necessary to establish and maintain appropriate peer
relationships, difficulty recognizing unsafe situations and
untrustworthy others, display seductive behaviours with clients,
staff and strangers, engage in unsafe sex practices, display a
poor sense of interpersonal boundaries and limit setting, lack a
supportive network of others who promote emotionally healthful
behaviours.

Brain Injury 4 (1) p.77-86
REVIEW- NON-SYSTEMATIC
Corrigan, J 1995
Substance abuse as a
mediating factor in outcome
from traumatic brain injury

Archives of Physical Medicine & . Implications for rehabilitation are discussed,
Rehabilitation 16(6) p.543-555 including the potential negative impact of untreated
substance abuse on the ability to document efficacy
REVIEW -NON SYSTEMATIC of rehabilitation efforts
Gutman, S.A. & Swarbrick, P
1998
The multiple linkages between
childhood sexual abuse, adult
alcoholism, and traumatic brain
injury in women: A set of
guidelines for occupational
therapy practice.

Aim: to examine the relationships between women,
TBI, alcohol dependency & childhood sexual
abuse.
Many TBI rehabilitation programs are designed for
men & little is known about the relationship
between women with TBI and alcohol dependency.

Women with alcohol-related difficulties often report
childhood sexual abuse & this may predispose
Occupational Therapy in Mental these women to the occurrence of head injuries i.e.
Health, 14(3): p. 33-65
alcohol-related motor vehicle accidents.
GUIDELINE NOT EVIDENCED This paper explores the psychosocial factors that
BASED
may lead to head injury in women with alcohol and
LEVEL: x/~
abuse histories.

http://www.nzgg.org.nz

Notes
Very limited abstract
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Reference and study type

Methods and Participants

Corrigan, J et al 1995
The nature and extent of
substance abuse after traumatic
brain injury

Aim: to describe pre and post patterns of substance
abuse in TBI persons. This is a descriptive analysis
of a sample of people referred to a treatment
program for substance abuse after TBI

Journal of Head Trauma
Rehabilitation 10(3) p. 29-46

211 persons began the study-68 dropped out.
Preliminary results were based on 37 TBI persons
after 6 months in rehab
More studies required on:
1. assessment devices
2. effectiveness of referrals
3. intervention techniques

http://www.nzgg.org.nz

Measures
Measures:
Alcohol – quantityfrequency- variability
Index
Employability Rating
Scale
Sociodemographic
indicators
Intervention:
Service co-ordination

Outcomes/results
• More than 60% of injuries were use related
• Alcohol the preferred drug- 83% usage. Prior to the injury the
sample consumed slightly more alcohol than the average, after
injury dropped to normal levels.

Notes
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Question 6d: Complications: spasticity
Reference and study type
3206 Garces K, et al 2004
Botulinum toxin A upper and
lower limb spasticity: a
systematic review [Technology
report no 51
Canadian Coordinating Office
for Health Technology
Assessment: Ottawa

Methods and Participants

Intervention

A systematic review of the literature reporting on
the efficacy and safety of BTX-A in any disorder.
33 RCTs studied.
12 focused on patients with stroke, 15 on patients
with CP, two on patients with MS & four on
patients with other disorders.

HTA report
SYSTEMATIC REVIEW
LEVEL +

1451 Creedon,S.D et al 1999
Intrathecal baclofen for severe
spasticity: a meta-analysis
(Structured abstract),
The Database of Abstracts of
Reviews of Effectiveness
(DARE)).The Cochrane Library.
SYSTEMATIC REVIEW

Aim: To evaluate the effectiveness of intrathecal Interventions:
baclofen (IB) in the treatment of severe spasticity. IB delivered as bolus
or continuous
Subjects:
infusion.
Ss suffering from severe spasticity (wide range of
causes i.e. cerebral palsy, TBI etc).
mean age of the Ss was 36.5 years.
Outcomes assessed :
Ashworth scores
Penn spasm score
& successful response to treatment
Searches:
MEDLINE & Excerpta Medica in English & before
June 1996. Unpublished abstracts also sourced.

http://www.nzgg.org.nz

Comparison

Outcomes/results

• BTX-A decreases
muscle tone across
most diseases with +
range of motion, gait &
function.
• Statistical significance is
not always reached.
The variability across
studies may be due to
the variety of disorders
studied & differences in
outcome measures &
study design.
• The adverse events
were low in number &
often temporary.
• Improved methods of
reporting & more longterm studies would
provide more robust
conclusions about the
safety of BTX-A.

Notes
Have full text

Results:
Most of the data on the change in spasm
scores were from randomised doubleblind placebo-controlled crossover trials.
Aggregated data: reduces the mean
Ashworth score from 3.9 to 1.6 (p<0.001)
& the mean Penn spasm score from 3.5 to
0.7 (p<0.001). The effect sizes were
positive for all studies (range: 1.12 to
10.00).
The cumulative overall success rate of IB
(phases 1, 2, and 3 combined) was
estimated to be 78.1%.

Most of the included
studies were
uncontrolled
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Reference and study type

Methods and Participants

Intervention

Comparison

Notes

Individual-level data: IB was statistically
significantly effective in all diagnostic
groups.

Studies:
No formal assessment of study quality.
27 studies were included: -7 randomised doubleblind placebo-controlled crossover trials
- 17 prospective open trials
- 1 a retrospective individual case study
- 2 combined methods
In total, 490 participants were included in the
review.
2879 Richardson, D et al. 2000 Aim: To investigate the effects of EMG guided
Intervention:
EMG guided
Evaluating the role of botulinum botulinum toxin (BTX-A) on impairment & focal
Botulinumm toxin
toxin in the management of focal disability in adults presenting with focal
hypertonia affecting upper or lower limbs
hypertonia in adults.
Outcome measures:
Journal of Neurology,
A randomised, double blind, placebo controlled, • Modified
Neurosurgery & Psychiatry
parallel group trial with standardised assessment
Ashworth scale
69(4) p. 499-506
before & at 3 week intervals until 12 weeks after • ROM
intervention.
• subjective rating
RCT
of problem
Subjects:
severity
• 52 adults ( 34 male, 18 female)
• Rivermead motor
LEVEL +
• Age range 16-79 yrs
assessment
• duration of symptoms ranged from 3 months to
scale
22 years
• a timed 10 metre
Diagnoses included CVAs (23), head injury (12)
walk (lower limb
& remainder other injuries.
Ss)
• Peg test (upper
limb Ss)
• modified goal
attainment scale
For each variable an
overall score was
computed by
summing the scores
from the 3, 6, 9, and
12 week
assessments

http://www.nzgg.org.nz

Outcomes/results

The mean current dosage level at an
average of 1.8 years after implantation
was 246 microg/day (standard deviation =
192) for other diagnoses including TBI
(N=23).

Tx group: EMG guided BTXA
- Significantly better scores
on Ashworth scale, ROM,
Rivermead lower limb, &
subjective rating of problem
severity
-The Tx effect on the
Ashworth scale was noted at
3 weeks & the subjective
rating of problem severity at
3 & 6 weeks.
Control group: placebo only

Small no. of head
• Tx group had better scores on many
injured Ss.
scales
Abstract only
• The goal attainment scale score in
both groups was similar at 12 weeks.
• The selective use of botulinum toxin
can result in improvements in ROM &
focal disability in spasticity of the lower
limb.
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Reference and study type
3190 Meythaler, J. 2001
Prospective assessment of
tizanidine for spasticity due to
acquired brain injury

Methods and Participants
17 Ss
- 9 Ss had a stroke
- 8 Ss had TBI
& they had intractable spastic hypertonia > 6
months

Archives of Physical Medicine &
Rehabilitation.82(1) p1155-63
Randomized, double-blind, placebo-controlled,
crossover design
RCT
LEVEL +

Intervention

Comparison

Received tizanidine or a
Intervention:
• Over 6 weeks the matching placebo.
Ss titrated to
maximum dose
(36 mg/d).
• Following a 1week drug taper
& 1-week period
in which no study
drug was
administered, Ss
were then
crossed over to
the other study
medication
following an
identical titration
regime

Outcomes/results
•

•
•

After 4 weeks of Tx when Ss
reached their maximal tolerated
dosage, the average Lower
extremity score decreased
significantly
The spasm score decreased
significantly
Positive placebo effects on motor
tone but active drug significantly
better than placebo for decreasing
LE tone (p =.0006) and UE tone (p
=.0007). With a reduction in motor
tone, also an increase in motor
strength (p =.0089)

Notes
Ab only

Outcome Measures:
Ashworth Score
2243 Armstrong, RW et al. 1997
Intrathecally administered
baclofen for treatment of
children with spasticity of
cerebral origin
Journal of Neurosurgery, 87(3)
p. 409-14.

UNCONTROLLED TRIAL
LEVEL X/~

http://www.nzgg.org.nz

Aim: to examine the value of intrathecally
administered baclofen (IB) for children with
severe spasticity.

Intervention:
Intrathecally
administered
baclofen

Subjects:
19 children with severe spasticity:
*8 with brain injury due to trauma, near drowning Outcome measures:
or cardiac arrest
Ashworth Scale
*10 with cerebral palsy
*1 with Leigh's disease.
1. If the Ss had
responded
Age at entry - 4 to 19 yrs & all dependent on
positively to IB
caretakers
in the trial then
had continuous
7 Ss did not undergo pump implantation for
infusion.
several reasons
2. Then followed
by a double12 remaining Ss followed up over 1 to 5 years
blind trial of
baclofen or

No control

•
•
•

•

7 of 12 Ss did not
Favorable outcome in all 12 Ss
have IB
based on the Ashworth Scale
Greatest benefit was reduction of
lower limb tone.
Except for 1 S, the caretakers noted
IB
improved muscle
tone, behavior, sitting
& general ease of
care
Complications noted in some Ss
1.hypotension (2 Ss)
2.bradycardia (2)
3.apnea (2)
4.sedation (1)
5.mechanical pump
complications (10X
in 5 years)
6.CSF fistula (1)
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Reference and study type

Methods and Participants

Intervention

3.

2553 Hurvitz, E.A. et al 2003
Changes in movement
characteristics of the spastic
upper extremity after botulinum
toxin injection.

Aim: To examine the longitudinal effects of
botulinum toxin injection on movement of the
spastic upper extremity in children by using motor
control testing (MCT) techniques & standard
clinical measures.

placebo
Reviewed at 3
and 6 months,
and yearly
thereafter.

Intervention:
Botulinum toxin
injection into the
upper extremity

Archives of Physical Medicine & A convenience sample of 9 Ss (5 boys, 4 girls;
Outcome measures:
Rehabilitation, 2003. 84(3
age range, 7-16y), had a stroke or cerebral palsy • clinical measures
SUPPL. 1) p. 444-454
& upper extremity spasticity.
i.e. ROM
• the Ashworth Scale
• FIM[TM] instrument
UNCONTROLLLED
• Pediatric Evaluation
TRIAL
of Disability
Inventory
LEVEL X
• Test of Motor
Proficiency
• Purdue pegboard.
• MCT = visually
guided reaching,
bilateral finger-tonose movements,
hand tapping &
pinch force tasks.
• Kinematic
assessments were
made before and at
2, 4, 6, 12, 18, and
24 weeks after
botulinum toxin
injection.

http://www.nzgg.org.nz

Comparison

Outcomes/results

•

None

•
•
•
•
•

Notes

7.local infection (3)
8.meningitis (2)
Some value of IB in Tx of severe
spasticity but there are significant
complications.
NB: stroke or cerebral
All Ss had increased ROM &
palsy Ss
decreased Ashworth values
throughout the testing period.
Earlier improvement in less complex
motor control tasks (hand tapping) &
pinch force tasks
Improvement in more complex,
forward-reaching tasks occurred
much later or did not occur at all.
All Ss showed minimal or no
improvement in bilateral finger-tonose movements.
botulinum toxin reduced tone &
increased ROM of the spastic upper
extremity; however the degree of
motor improvement is dependent
upon the complexity of the task.
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Reference and study type

Methods and Participants

3134 Yablon, S.A. et al 1996
Botulinum toxin in severe upper
extremity spasticity among
patients with traumatic brain
injury: An open-labeled trial.

Aim: To study the effect of botulinum toxin A
(BTXA) among patients with traumatic brain injury
(TBI) & severe spasticity who were unresponsive
to conservative management.

None
Intervention:
All Ss given an
injection of Botulinum
toxin

Subjects:
21 adults with severe spasticity involving the wrist
and finger flexor musculature were treated with
BTXA injection (20 to 40 units per muscle) under
EMG guidance.

Outcome measures:
1.ROM
2.modified Ashworth
Scale (MAS)
assessed 2 to 4
weeks after injection.
None
Intervention:
injection of
Botulinum toxin

Neurology 47(4) p. 939-944.
UNCONTROLLED TRIAL
2754 Melchiorre, D. et al.2003
Echographic aspects of spastic
muscles: Changes after
antispastic treatment with
Botulinum toxin.

Aim : Ultrasound scan is used to study spastic
muscles after
Botulinum treatment.

The spastic muscles of 10 Ss (8 males, 2
females) were studied by ultrasound before and
The Pain Clinic 15(2) p. 103-113 after an injection of Botulinum

COHORT STUDY
2757 Meythaler, J 1999
Persons with TBI and intractable spasticity and
Long-term continuously infused dystonia > 6 months' duration
intrathecal baclofen for spasticdystonic hypertonia in traumatic 17 Ss with spasticity &/or dystonia
brain injury: 1-year experience
Archives of Physical Medicine &
Rehabilitation 80(4) p.13-9
COHORT STUDY

http://www.nzgg.org.nz

Intervention

Comparison

Outcomes/results
• Improved ROM- with the acute &
chronic groups, mean ROM improved
42.9 (p = 0.001) and 36.2 degrees (p <
0.001).
• Mean MAS rating improved 1.5 (p =
0.01) and 1.47 (p = 0.002) points.
• No significant adverse effects.
• BTXA, used with conventional
modalities, improves spasticity & ROM
in the distal upper extremity
•
•

Outcome measures:
• the Ashworth
scale
• byomechanicelectromiographic
test
• Ultrasound
None
Intervention:
17 Ss with spasticity
and/or dystonia
treated over 1 year
via a computercontrollable
intrathecal delivery of
Baclofen (ITB)

•

•
•

In spastic muscle the echointensity
was higher & the thickness lower
than normal
After BT injections, hypertonia
reduced & the stretch reflex
threshold increased, the US
muscles' hyperechointensity
decreased and, in some cases, the
fibers' thickness increased.

After 1 year of continuous ITB
treatment the average Lower
extremity Ashworth score
decreased significantly
Spasm score, reflex & upper
extremity scores all significantly
decreased.
The average ITB dose required to
attain these effects at 1 year was
302 microg continuously infused per
day.

Notes
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Reference and study type

Methods and Participants

2959 Singer, B et al 2004
Non-surgical management of
ankle contracture following
acquired brain injury

prospective descriptive study (cohort) 1 year
period

2802 O'Brien, C.F 2002
Treatment of spasticity with
botulinum toxin.

The article :
* defines spasticity & diagnosis
* describes the causes
* describes the effects
* reviews some studies relating to botulinum

Intervention

non-surgical
management Patients
were retrospectively
105 New patients with TBI admitted to a specialist allocated to one of
four treatments
Neurosurgical Rehabilitation Unit.
Disability & Rehabilitation 26(6): Severity Moderate to severe GCS <=12
according to ankle
Ankle dorsiflexion range and plantarflexor/invertor dorsi-flexion range,
335-345
muscle activity were evaluated weekly
type of intervention
Contracture was defined as maximal passive
COHORT STUDY
required and
range of motion <= 0[degrees] dorsiflexion, with response to
the knee extended, on a minimum of two
treatment.
measurement occasions

Clinical Journal of Pain. 18(6
SUPPL) p. S182-S190.
REVIEW- NON-SYSTEMATIC

3188 Wagstaff, A. 1997
Tizanidine. A review of its
pharmacology, clinical efficacy
and tolerability in the
management of spasticity
associated with cerebral and

http://www.nzgg.org.nz

Comparison

Outcomes/results

Ankle contracture was
identified in 40/105
Contracture resolved with a
standard physiotherapy
treatment programme,
including prolonged weightbearing stretches and motor
re-education, in 23 /40.
Contracture persisted or
worsened in 17/40 all of
whom exhibited dystonic
muscle overactivity producing
sustained equinovarus
posturing.
10/17 cases required serial
plaster casting (+/- injection
of botulinum toxin type A) in
order to achieve a functional
range of ankle motion.
Remediation of ankle
contracture was not
considered a priority in the
remaining 7 patients due to
the severity of their overall
disability
None

The incidence of ankle contracture
identified in this population was
considerably less than previously
reported. Reduced dorsiflexion range was
remediated with standard physiotherapy
treatment in over half of the cases.
Additional treatment with serial casting +/botulinum toxin type-A injection was
required to correct persistent or worsening
contracture in one quarter of cases.
Dystonic extensor muscle overactivity was
a major contributor to persistent or
progressive ankle contracture

Findings:
• Local treatment with botulinum toxins
can be used as adjunctive therapy to
decrease localised symptoms of
spasticity & pain.
• Is safe for pediatric patients especially
those who can’t tolerate the cognitive
side effects of oral medications.

•

•

Notes

No information on
study type/ number or
level of evidence.
Abstract not very
clear regarding
outcomes.

Abstract only
Antispastic efficacy noted for
tizanidine in placebo-controlled
trials- Tx group - a reduction in
muscle tone scores of 21 to 37% Vs
4 to 9% for placebo Ss.
Improvement in muscle tone in all 3
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Reference and study type

Methods and Participants

Intervention

Comparison

Outcomes/results

spinal disorders
Drugs 53(3) p. 435-52
REVIEW – NON SYSTEMATIC
•

LEVEL X

•

•

3189 Wilson, D. 2002
Two patients categorized as acute (< 6 months)
and chronic (> 2 years) injury
Partial weight-bearing gait
retraining for persons following
traumatic brain injury:
preliminary report and proposed
assessment scale
Brain Injury 16(3) p.259-68

None
Intervention:
Extensive in-patient
rehabilitation,
including physical
therapy designed with
twice-weekly partial
body support gait
training.

CASE STUDY
Outcome Measures:
Gait ability i.e. muscle
strength
Standard
Assessments
Newly devised
Missouri Assisted
Gait (MAG) scale

http://www.nzgg.org.nz

•
•
•

Notes

drugs
-Tizanidine Ss 60 to 82%
- Baclofen Ss 60 to
65%
- Diazepam Ss 60 to
83%
Spasm frequency & clonus reduced
by tizanidine.
subjective muscle
weakness is reported
less often by
Tizanidine Ss Vs the
other two drugs.
Tizanidine has similar efficacy to
Baclofen but is tolerated better
hence a useful drug for spastic
patients.
Ss improved in all indicators of gait Limited abstract
ability.
Assessment of Ss improvement
using standard assessment scales
showed little progress.
MAG scale measured dramatic
gains.
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Question 6f: Complications: sexually inappropriate behaviour
Reference and study
type
3565 Britton, K
1998
Medroxprogesterone in
the treatment of
aggressive hypersexual
behaviour in traumatic
brain injury

Methods and
Participants

Intervention

Comparison

Outcomes/results

A case of
hypersexuality in a
severely disabled
brain injured 36-yrold male

* Medroxyprogesterone acetate (300 mg/wk) after failure of multiple nil
other treatment strategies including an operant conditioning
program

The patient's sexually aggressive behaviors were
better within 10 days and adequately controlled within
3 wks of therapy.

Three case studies
involving
hypersexuality in
brain-injured clients
are illustrated

* Feedback was used to decrease inappropriate touching.
* Touching, scheduled massage was used to shift stimulus control
to an appropriate setting.

Behaviour reduced through individual intervention

Notes

Brain Injury
12(8) p703-703
SINGLE CASE STUDY
LEVEL X
3648 Zencius, A et al
1990
Managing hypersexual
disorder in brain-injured
clients
Brain Injury
4(2) p175-181
CASE-STUDIES
112 Simpson, G. et
al.2001
Social, Neuroradiologic,
Medical, and
Neuropsychologic
Correlates of Sexually
Aberrant Behavior After
Traumatic Brain Injury:
A Controlled Study.
Journal of Head
Trauma Rehabilitation
16(6) p. 556-572
COHORT

* In the case of exhibitionism, a combination of self-monitoring,
private self-stimulation and dating-skills training were used to
suppress the behaviour

Aim: To identify
Measures:
social,
A protocol recording data on a range of variables.
neuroradiological,
medical, and
neuropsychological
correlates of sexually
aberrant behavior
(SAB) after traumatic
brain injury (TBI)
25 males with SABs
& a control group (n
= 25) matched on
severity, age & time
after injury.

http://www.nzgg.org.nz

nil

n/A

• Ss with SAB had a significantly higher incidence
of postinjury psychosocial disturbance in areas of
nonsexual crime & failure to return to work than
the matched TBI group.
• No significant differences between the two groups
in the incidence of premorbid psychosocial
disturbance or postinjury radiological, medical, or
neuropsychological variables.
• Need to improve assessments of TBI people with
SAB as neuropsychological examinations alone
are inconclusive.

NB.
Caution as
this study
had limited
pre-injury
data.
Full text
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Reference and study
type

Methods and
Participants

11 Bezeau, S.C et al
2004
Sexually intrusive
behaviour following
brain injury: approaches
to assessment and
rehabilitation

Sexually intrusive
behaviour can occur
following TBI
therefore sound
assessment &
treatment is
important.

Brain Injury 18(3) p.
299 – 313

Covers the types of
brain damage
resulting in sexually
intrusive behaviour &
guidance on
assessment &
presents a threestage treatment
model.

REVIEW- NON
SYSTEMATIC
LEVEL ~/X

3571 Emory, L et al
1995
Use of DepoProvera to
control sexual
aggression in persons
with traumatic brain
injury.

Intervention

8 adult males (aged Weekly medroxyprogesterone acetate (Depo-Provera; 400 mg)
18-35 yrs) with
treatment in conjunction with psychological
traumatic brain injury
and
hypersexual
behaviour

Journal of Head
Trauma Rehabilitation
10(3) p47-58
PROSPECTIVE STUDY

LEVEL ~/X

http://www.nzgg.org.nz

Comparison

Outcomes/results

Notes

•

A multidisciplinary approach to both assessment Full text
and treatment is emphasized.
•
A guideline for intervention strategies according
to treatment level is provided.
• A case study is provided & this includes a strategy
called Circles. This is a programme to facilitate
acquisition of skills in social/ sexual behaviour.
Use of cues to control behaviour.

nil

Results show that in all cases, cessation of the
unacceptable sexual behavior was noted while the
men received treatment. Three Ss remained on DepoProvera, and 2 had successfully discontinued
treatment for 2 and 10 yrs, respectively, with no further
problems. The remaining 3 Ss reoffended when
medication was discontinued.

No control
or
compariso
n
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Reference and study
type
3566 Medlar, T 1998
The Sexuality
Education Program of
the Massachusetts
Statewide Head Injury
Program
Sexuality & Disability
16(1) p.11
REVIEW

Methods and
Participants
The Sexuality
Education Program
provides a
comprehensive & coordinated program of
sexuality related
training & client
education.
Questionnaire
completed by 42
clients – average age
30 yrs., 16 were
female & 26 were
male, average LOS
was 8.7 weeks.
85 staff completed a
questionnaire.

http://www.nzgg.org.nz

Intervention
• Sexually related occurrences sheets ( form used to gather
broad spectrum issues) to gather information.
• Manual and policies developed on the program.
• SEP orientation and advanced level training.
• Advanced workshops for staff.
• Client education consists of educational information specifically
oriented to the needs and concerns of the adult TBI survivor.
Cognitive, affective and skill oriented learning is promoted via
pretest & postest, mini- lectures, group discussion and
rehearsal of social skills.

Comparison

Outcomes/results
• Clients = 79% said sexuality is a common
concern for people with TBI, 57% said the TBI
affected their sexuality & 93% thought educational
training should be provided for TBI people.
• Staff= 91% agreed that staff training regarding
sexuality & TBI would be helpful & 85% felt that
sexuality education classes for clients & staff
would be useful.
• It is not clear what the results are.

Notes
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Question 6g: Complications: sexual dysfunction
Reference and study type

Methods and Participants

3568 Dolberg, O et al
2002
Relief of serotonin selective
reuptake inhibitor induced
sexual dysfunction with lowdose mianserin in patients with
traumatic brain injury

17 patients (aged 29-56 yrs) with sexual
dysfunction suffered from traumatic brain injury and
psychiatric complications that necessitated the use
of SSRIs.

Measures

Outcomes/results

•

(88%) included in this study reported improvement in sexual
No control apparent
dysfunction following this intervention. 10 (59%) reported that sexual
function achieved pretreatment level. Five (29%) reported "significant
improvement," and 2 (12%) did not respond to this intervention and
were given sildenafil citrate, with good results

• Quality of life
interview
• Beck Depression
Inventory
• Sexual
functioning
questions

TBI persons had more frequent problems with:
1. physiological difficulties influencing their energy for sex, sex drive,
initiation of sex and achieving orgasm.
2. Physical difficulties influencing body positioning, body movements
& sensation.
3. body image difficulties including feeling unattractive

Mianserin was added to on-going treatment at low
doses, 7.5-15 mg/day

Psychopharmacology
161(4) 404-07
PROSPECTIVE STUDY
LEVEL ~/X
3291 Hibbard, M et al 2000
Sexual dysfunction after
traumatic brain injury
Neurorehabilitation 15 p.107120
COHORT STUDY
LEVEL +

http://www.nzgg.org.nz

Reported sexual difficulties with 322 individuals
with TBI ( n=193 men & 129 women) and
compared 264 individuals without TBI ( n=152 men
& 112 women).
Onset of TBI occurred at least one year prior to
study.

Notes

• Age at onset and severity of injury were negatively related to
reports of sexual difficulties with TBI.
• For men post TBI the most sensitive predictor of sexual
dysfunction was depression.
• For women post TBI the most sensitive predictor of sexual
dysfunction was depression & endocrine disorder.
• Studies suggest that sexual dysfunction is common, however
methodological problems associated with this literature severely
limit the understanding of sexual dysfunction following TBI.
• Men with TBI report problems with erectile impairments and
sexual desire.
• Women with TBI report problems with arousal, sexual desire and
pain during sexual activities.
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Reference and study type

3645 Dombrowski, L
2000
Rehabilitation treatment of
sexuality issues due to
acquired brain injury

Methods and Participants

Measures

Outcomes/results

Treatments of psychosocial-sexual issues include
sex education groups for survivors and families,
social skills groups, individual and group
psychotherapy, community skills training, and
medication.

• Three case studies describe sexuality issues and highlight the
importance of awareness and the relationship between
awareness and outcome.

Counselling

• Sexuality and relationship therapy is said to facilitate relationship
satisfaction
• Sexuality be a part of the rehabilitation process if a holistic
approach to therapy is to be offered
• Suggests Rehabilitation professionals (RPs) gather a sexuality
history of each TBI survivor.
• Approaches to assist the RP in addressing sexuality issues
include:
− teaching, modeling, and role playing social interaction skill
− educating patients and their partners about sexuality issues
− helping patients develop effective communication skills

Counselling

• need for professionals to set appropriate boundaries and the
difficulties faced by family members whose roles become
changed or blurred.
• People with TBI can productively engage in sexual counselling.
The cognitive & behavioural sequelae of TBI do not invalidate the
need for counselling, but indicate that treatment adaptions are
required.
• General principles of intervention involve:
− promoting sexual wellness
− helping to avoid unreasonable risk
− teaching relationship skills.

Rehabilitation Psychology
45(3) p299-309
REVIEW /CASE STUDIES
3649 Hibbard- Buffington, A
1996
Sexuality issues among
survivors of traumatic brain
injuries
Journal of Applied
Rehabilitation Counseling
27(1) p45-49
NON-SYSTEMATIC REVIEW
3567 Medlar, T
1993
Sexual counselling and
traumatic brain injury
Sexuality & Disability
11(1) P 57-71
REVIEW/CASE EXAMPLES
LEVEL ~

http://www.nzgg.org.nz

Notes
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Reference and study type

3639 Heller, L et al
1992
An open trial of vacuum penile
tumescence: constriction
therapy for neurological
impotence

Methods and Participants

Measures

Outcomes/results

• >50% of those who had purchased the device were still actively
using it.
• frequency of coitus increased from 0.3/wk to 1.5/wk (t = -5.7; p
less than 0.0001).
• Ss could use the device within one week of training
• No significant morbidity was reported by patients

30 patients with chronic neurological impotence
follow up=mean of 21 months
Pilot trial of vacuum tumescence constriction
therapy

Notes

Full text

Paraplegia,30,8 p.550-8
NON RANDOMISED PROSPECTIVE
STUDY

LEVEL ~
3569 Aloni. R et al 1992
Noninvasive treatment for
erectile dysfunction in the
neurogenically disabled
population.

• With vacuum penile tumescence: constriction therapy the patients Follows on from
no.3639- is slightly
were able to engage in sex with penetration . Increased
different
satisfaction reported by partners.
• Independence in putting on and removing the device played an
important role in the patients’ decision to purchase and use the
device.

30 patients with chronic neurological impotence
follow up=mean of 21 months
Patients had arrange of neurological disabilities:
quadriplegia,paraplegia, paraparesis, hemiplegia,
MS and polyneuritis.

Journal of Sexual Marital
Therapy,18,3 p.243
3647 Kreuter, A et al 1998
Sexual adjustment and its
predictors after traumatic brain
injury
Brain Injury 12(5) p.349-68.
DESCRIPTIVE STUDY

http://www.nzgg.org.nz

Aim to investigate the impact of TBI on sexual
ability, activity and satisfaction and to relate the
findings to neurological status, functioning and wellbeing
92 TBI persons (65 men, 27 women) participated.
Their ages ranged from 20-70 years (median 40
years); the median age at injury was 32 years,
ranging from 16-56 years. The elapsed time since
injury ranged from 1-20 years (median 9 years).

A structured studyspecific
questionnaire was
developed to assess
various aspects of
sexuality before and
after the injury
53 of the participants
had a stable partner
relationship at the
time of the
investigation

• TBI commonly alters sexual functioning as well as desire. Reports Ab only as a
descriptive study
of decreased ability to achieve an erection, decreased ability to
experience organism, decreased sexual desire and diminished
frequency of intercourse.
• A high degree of physical independence and maintained sexual
ability were the most important predictors for sexual adjustment.
• It is important to inform patients about possibilities of optimizing
their sexual ability. Organized programmes of sexuality education
should be an integral component of TBI rehabilitation.
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Question 7: Effective interventions: if recovery is slower than expected
Reference and study type
2210 Meyers, J & Volbrecht, M
2003
A validation of multiple
malingering detection methods
in a large clinical sample
Archives of Clinical
Neuropsychology 18 (3) p.261276
CT
2210 Meyers, J & Volbrecht, M
2003
A validation of multiple
malingering detection methods
in a large clinical sample
Archives of Clinical
Neuropsychology 18 (3) p.261276
CT
47 Gray, D 2000
Slow-to-recover severe
traumatic brain injury: a review
of outcomes and rehabilitation
effectiveness

Methods and Participants

http://www.nzgg.org.nz

•
•

SsGroup 1 - people with mild, moderate & severe
TBI
Group 2 – a control group with chronic pain
Group 3- “malingering” actors.
Institutionalized and noninstitutionalized patient
performance examined.
Aim: to see if neuropsychological tests can be
used to test motivation/malingering.
SsGroup 1 - people with mild, moderate & severe
TBI
Group 2 – a control group with chronic pain
Group 3- “malingering” actors.
Institutionalized and noninstitutionalized patient
performance examined.
Severe TBI means a prolonged recovery thus
these people are not good candidates for typical
brain injury rehabilitation programmes

Outcomes/results
•

Aim: to see if neuropsychological tests can be
used to test motivation/malingering.

Covers recent literature relating to severe TBI on:
1.functional outcomes
Brain Injury 14 (11) p.1003-1014 2. effectiveness of rehabilitation
REVIEW- NON SYSTEMATIC

Measures

•

9 different methods of
detection of malingering
I.e. neuropsychological
tests such as Wechsler
Adult intelligence Scale

•
•
•
•

Notes

9 neuropsychological tests (when used together) correctly
identified litigant & nonlitigating groups.
This method showed 83% sensitivity and 100% specificity.
An 0% false positive rate indicating reliability especially in
litigating settings.
Identified Ss where this method of motivational assessment
might not be appropriate.

9 neuropsychological tests (when used together) correctly
identified litigant & nonlitigating groups.
This method showed 83% sensitivity and 100% specificity.
An 0% false positive rate indicating reliability especially in
litigating settings.
Identified Ss where this method of motivational assessment
might not be appropriate.

Evidence suggests that persons with severe TBI:
Have full text
- can make a functional recovery some months-to-years after injury
-can use rehabilitation to reduce disability & reduce long-term costs of
care.
More research required on those who are slow-to-recover & assessing
their rehab programmes.
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Reference and study type

Methods and Participants

1296 Bernstein, D
Recovery from Mild head injury
Brain Injury 13 (3) p.151-173

Reviews the sequelae following mild head injury
(MHI) in an attempt to clarify MHI immediate and
long-term consequences.

REVIEW- NON-SYSTEMATIC

Covers many issues such as
the post-concussive syndrome
malingering
recovery/ rehabilitation
guidelines for clinical practice.
Emphasis on the poor relationship between
subjective complaint & objective impairment
measures.

LEVEL ~/X

http://www.nzgg.org.nz

Measures

Outcomes/results
More research is required on MHI 1 yr after injury as often
neurological symptoms are very subtle.

Notes
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Question 9: Effective interventions: information provided to families , carers, TBI clients
Reference and study type

Methods and Participants

4 Carney, N., et al., 1999,
Rehabilitation for traumatic
brain injury in children and
adolescents. Evidence report
no. 2, supplement. Agency for
Health Care Policy and
Research.: Rockville

Systematic review of evidence for paed. TBI.
(a) = RCT n= 15: stress management group = 8,
info+emotional support=7

SYSTEMATIC REVIEW

(c) = prospective study- comparison of needs of
families with severe TBI vs moderate TBI vs
orthopaedic injuries

27 Armstrong, K. and K. Kerns,
The assessment of parent
needs following paediatric
traumatic brain injury. Pediatric
Rehabilitation, 2002. 5(3): p.
149-160.

Parents of children with traumatic brain injuries
(TBI) a year or more post-injury. Controls: Parents
of diabetic children (DIAB) and Parents of
orthopaedically (ORTHO) injured children were
included as control groups.

Measures

Notes

• 1 RCT (a) comparing provision of info alone vs provision of info +
stress management showed info alone less effective
• 1 study (b) showed clear info=form of external aid most important
to families
• 1 study (c) found families of children with more sever injury are
more raedy to express need for info and other support than
moderate tbi or orthopaedic injury

(b) = evaluation/ comparison of needs of high vs
low income families post paed tbi. N=caregivers of
49 children aged 3-16

CONTROLLED Q STUDY

Outcomes/results

* identify a dearth of research in this area

Family Needs
Questionnaire
(paediatric version)
Parents rated items
on their importance
and how well these
needs have been
met.

• Needs most often rated as unmet for TBI parents include the
needs for health/medical information
•
• Of those items rated as important, TBI parents’ needs were more
likely to remain unmet relative to both the DIAB and the ORTHO
groups

~/X
2227
Johnson, A., J.
Sandford, and J. Tyndall,
Written and verbal information
versus verbal information only
for patients being discharged
from acute hospital settings to
home. The Cochrane
Database of Systematic
Reviews, 2003(4)
COCHRANE SYSTEMATIC REVIEW

http://www.nzgg.org.nz

Systematic review of the effectiveness of providing
written health information in addition to verbal
information for patients and/or significant others
being discharged from acute hospital settings to
home.
The participants in 2 trials identified were parents of
children who were discharged from children's
hospitals, one in the United States (n=197) the
other in Canada (n=123). Provision of verbal and
written health information significantly increased
knowledge and satisfaction scores.

review recommends both verbal and written health information when
communicating about care issues with patients+ carers on discharge
from hospital to home.
combination of verbal and written health information enables the
provision of standardised care information to patients+ carers, which
appears to improve knowledge and satisfaction.
need for future research to investigate the effects of providing verbal
and written health information on various outcomes

Good full search
strategy (see review
abstract)
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

41 Bowen, A., et al.,
Neuropsychological
rehabilitation for traumatic
brain injury: do carers benefit?
Brain Injury, 2001. 15(1): p. 2938

96 adult carers of people consecutively admitted to
two local hospitals, assigned to one of three
groups:
a) Early new service (pre-discharge)
b) Late new service (post-discharge)
c) Control: existing services only

a) carers’ emotional
state, assessed
using the Wimbledon
Self-Report Scale
b) how wellinformed they felt
about TBI and
available resources.

Many carers of people with TBI feel they have been inadequately
provided with information to enable them to carry out their caring role.
• 80% of Controls felt that existing services failed to inform them of
the possible neuropsychological sequelae for their relative
• almost 90% of Controls felt they were not informed of available
resources
• >50% of Controls reported a level of emotional distress
indicating a need for clinical intervention.

Analysis uses p>.01
– unusually stringent
– may be type II
errors, but won’t alter
these findings

Group assignment was determined by a prespecified timetable which alternated between
hospitals.
RCT
LEVEL X?

•

51 Morris, K.C., Psychological
distress in carers of head
injured individuals: the
provision of written information.
Brain Injury, 2001. 15(3): p.
239-254

investigated the effect of an information booklet on
levels of distress in carers of individuals with TBI
Inclusion criteria:
Patients:
GCS 3- 14; Age 16- 65 when injured;
With/without surgery; With/without epilepsy.
Participants:
Living with the person for > 1 month postinjury; Aged 16- 65; English as first language.
exclusion criteria:
A previous head injury; Longstanding
alcohol/substance misuse; Living at home with
carer for <1 month post-injury.

NON-RANDOMISED CONTROLLED
TRIAL
34 carers of individuals with TBI responded to the
invitation-completed 1st section of questionnaires
and received a copy of the booklet.
27 of these responded to a 2nd set of
questionnaires. 2 drop-outs accounted for.

http://www.nzgg.org.nz

GHQ
HADS
Symptom Checklist
Booklet
Questionnaire.

•

• It was predicted that the booklet may be of more benefit to
carers whose relative had only recently had the TBI ∴ the
results from the two groups were investigated separately
• no significant (although a trend) reduction in means found for
GHQ scores or HADS Anxiety scores for either group
• the proposal made that an information booklet such as the one
used in the present study should become an integral part of the
discharge procedure for relatives of individuals who have
sustained a head injury.

Insufficient power (ie
too small n) to detect
change with this
variance
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

33 ∴allocated to groups:
1) those who were caring for someone who was 2±
9 months post-injury (n=11)
2) those who were caring for someone who was 1
year or more post-injury (n=22)
Each person seen twice with 4 week between first
and second appointment.
Longitudinal, mixed variable, within- and betweensubject design.
info booklet developed through extensive reading,
both of current books and leaflets written for carers
of head injured individuals, and by taking into
account literature on the development and
presentation of such information
57 Kolakowsky-Hayner, S.A.,
K.D. Dawn Miner, and J.S.
Kreutzer, Long-Term Life
Quality and Family Needs After
Traumatic Brain Injury. Journal
of Head Trauma Rehabilitation,
2001. 16(4): p. 374-385

Respondents included 57 caregivers of people with
TBI at least 4 years post injury and who resided in
Virginia.
Age:19 - 82 years; mainly women and Caucasian.
Outcome

Virginia Traumatic
With regard to family needs, Health Information rated as met by
51.43%
Brain Injury Family
Needs Assessment
Results indicate diminished life quality after injury
Survey
The Family Needs
Questionnaire (FNQ)
quality of life
questions

Q: COHORT STUDY
295 McPherson, K.M., H.
McNaughton, and B. Pentland,
Information needs of families
when one member has a
severe brain injury.
International journal of
rehabilitation research. 2000.
23(4): p. 295-301
PROSPECTIVE COHORT STUDY
(Q)
LEVEL +

http://www.nzgg.org.nz

Aim: to identify the best way to provide support
and/or information in situations of complex need
such as brain injury.
89 patients admitted to a regional
neurorehabilitation unit for management of
traumatic or haemorrhagic brain injuries were
consecutively discharged to the community over a
period of 12 months.
82 identified a carer who agreed to be interviewed
at ~6 weeks post discharge.

NZ study
• carers may want more information soon post discharge
• need for information was unrelated to either the severity of injury
or level of functional deficit.
• need for information may require prompting
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Reference and study type

349 Knight, R.G., R. Devereux,
and H.P. Godfrey,
Caring for a family member
with a traumatic brain injury.
Brain injury : [BI], 1998. 12(6):
p. 467-81

Methods and Participants

aim: to examine satisfaction with social support,
perception of coping skills, and appraisal of
symptoms as predictors of strain in the carers
52 primary caregivers of people with TBIs
sustained an average of 6 years previously

Q COHORT
LEVEL X

438 Kamerling, S.N., et al.,
Mild traumatic brain injury in
children: practice guidelines for
emergency department and
hospitalized patients. Pediatric
emergency care, 2003. 19(6):
p. 431-40.

Measures

Outcomes/results

• Care Burden Scale
(CBS)
• Center for
Epidemiologic
Studies –
Depression scale
(CES-D)
• Symptom Distress
scale
• Social Support
questionnaire
• Purpose-designed
questionnaire

Nearly all carers expressed concerns about difficulties in obtaining
information about resources for the disabled and about the long-term
consequences of head injury. `to be told what to expect and where to
go to for help’ .
is a particular problem in small towns and rural communities.

A multidisciplinary panel of experts from a level I
pediatric trauma center was convened to develop
and implement a clinical pathway to improve the
quality and consistency of care provided to children
after MTBI.

Notes

Standardized discharge instructions for MTBI were developed to
Consensus-based
provide comprehensive information in a succinct and easy-to-read
US
format.
The instructions for home management focus on expected symptoms
and guidance for when to seek further medical attention. They also
incorporate injury prevention, return to sports guidelines, and
resources for additional information.

CONSENSUS GUIDELINE
781 Borg, J., et al.,
Non-surgical intervention and
cost for mild traumatic brain
injury: results of the WHO
Collaborating Centre Task
Force on Mild Traumatic Brain
Injury. Journal of rehabilitation
medicine : official journal of the
UEMS European Board of
Physical and Rehabilitation
Medicine, 2004(43 Suppl): p.
76-83
SYSTEMATIC REVIEW

http://www.nzgg.org.nz

Screened 38,806 abstracts, critically reviewed 45
articles on intervention and accepted 16 (36%).
Reviewed 16 articles on economic costs and
accepted 7 (44%)
Included ‘home observation’ as a strategy, which
requires provision of written instruction/info

n/a

1 study (n=90) of compliance with written instructions for home
observation after ED discharge for HI found complete compliance in
71%.
Compliance better when:
•
was LoC
•
younger pts
•
where observer is pts mother
Another study found instructions for observation frequently not
followed
Another study found no benefit for detailed info about potential Sx
and instructions to follow compared with routine discharge instructions
on for what Sx to seek medical help.

WHO review
Focus on cost
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Methods and Participants

Measures

Outcomes/results

Notes

LEVEL +

877 Fowler, S.B., Neurotrauma
family interventions. Journal of
trauma nursing : the official
journal of the Society of
Trauma Nurses, 1997. 4(3): p.
68-73
NON-SYSTEMATIC REVIEW

Aim:To highlight the role of trauma nurses in
providing education and support to families of
neurotrauma patients
Review based on published literature and clinical
experience

962 Sinnakaruppan, I. and
D.M. Williams,
Family carers and the adult
head-injured: a critical review
of carers' needs. Brain injury,
2001. 15(8): p. 653-72

Aim: to review recent literature on perceived needs
of family carers of head-injured adult relatives.
13 papers were reviewed, of which 6 employed
standardized research methods. The remainder
used researcher developed questionnaires.

SYSTEMATIC REVIEW

Family-centered education and support can provide many positive
outcomes: e.g., reduced stress, decreased anxiety, decreased
powerlessness, increased understanding and support.

Search: MEDLINE
(1966-2000),
EMBASE
PSYCHIATRY
(1987-1999),
CINAHL (1982January 2000) and
PSYCHLIT (19671999) databases

• Needs described by carers as important were predominantly
related to information.
• There were significant differences between parental and
spousal carers in the perceived needs and their fulfilment.
• unfulfilled needs could be predicted by behavioural problems in
patients.
The design and variation in methodology of most studies reviewed
limits the generalization of reported data.

LEVEL ~/X
1705 Smith, J.E. and D.L.
Smith,
No map, no guide: Family
caregivers' perspectives on
their journeys through the
system. Care Management
Journals, 2000. 2(1): p. 27-33
QUALITATIVE STUDY
LEVEL ~

http://www.nzgg.org.nz

Aim: to describe the perspectives of family
caregivers of survivors of traumatic brain injury, a
client group that typically has complex and longterm needs, placing them 'at risk' for discontinuity in
care planning and integration.

The search for information was one of the 4 main themes identified

Non-systematic –
low level

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 120 of 210

Reference and study type

2575
Junque, C., O. et al,
Information needs of the
traumatic brain injury patient's
family members regarding the
consequences of the injury and
associated perception of
physical, cognitive, emotional
and quality of life changes.
Brain Injury, 1997. 11(4): p.
251-8

Methods and Participants

Aim: to evaluate the families perception of these
changes and their need for information concerning
the consequences of TBI.
65 severely traumatic brain injured (TBI) patients
several years after injury.

Measures

physical, cognitive,
emotional and
quality-of-life
changes noted by
relatives

Outcomes/results

• perceived changes in behavioural and affective symptoms and in
the patient's QOL were most closely associated with the need
expressed by family members for information concerning TBI.
• family relationships were especially affected by problems in the
behavioural and affective domain, and the decrease in patient
quality of life, as reported by relatives.

QUALITATIVE STUDY
3196
Wei, H.G. and C.A.
Camargo, Patient Education in
the Emergency Department.
Academic Emergency
Medicine, 2000. 7(6): p. 710717

The ED visit provides an opportunity for patient
education. Many ED patients have poor access to
regular health care, including patient education.
Accreditation standards, legal considerations, and
cost-efficiency concerns encourage the clinician to
implement formal patient education in the ED.

• published clinical studies evaluating patient education in both the
ED and comparable settings support the hypothesis that ED-based
patient education improves outcomes
• discusses considerations for instructional material,
• highlights challenges to ED-based patient education

Aim:To understand and address patients' need for
information surrounding ambulatory-care visits.
2 patient focus groups regarding patient education.
1st covered general information needs of patients;
2nd explored reactions to a computer-generated
patient handout that was developed in response to
the results of the first focus group and implemented
in a clinic.

• People sought information generally after the encounter with their
caregiver.
• wanted a permanent record of personal health data and relevant
educational information.
• recommended that the information be concise, clear, and illustrated
with graphics if appropriate.
• Receiving health-related information favourably affected the
participants' trust in, relationship with, and confidence in their
physicians.
• When given printouts with graphic trends depicting their responses
to therapy, participants reported that they were more motivated to
adhere to a treatment plan and were more satisfied with their care.
• developed a set of attributes based on the results (P.A.T.I.E.N.T.)
to guide the development of patient and consumer health
information.

NON-SYSTEMATIC REVIEW
3197
Tang, P.C. and C.
Newcomb,
Informing Patients: A Guide for
Providing Patient Health
Information. Journal of the
American Medical Informatics
Association 5:563-570, 1998.
QUALITATIVE STUDY
LEVEL ~/X

http://www.nzgg.org.nz

Notes
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Reference and study type

3198
Newton, L., et al.,
Patient information leaflets:
producing understandable
PILs. Journal of Information
Science, 1998. 24(3): p. 167181.

Methods and Participants

report of the revision of health-care information
leaflets and their testing on 59 volunteers (61-81
years old).

Measures

Presentation,
reading ease and
understanding were
considered.

Outcomes/results

• The goal of making health-care information comprehensible was
achieved.
• Guidelines for revising such material are described and illustrated.
• The informed consumer goal may be achievable if writers of healthcare information attend to communication as much as to the
adequacy of their medical advice.

QUALITATIVE STUDY
3200
Paniak, C.,
A randomized trial of two
treatments for mild traumatic
brain injury. Brain Injury, 1998.
12(12): p. 1011 - 1023.
RCT

3202
Yates, K.M. and A.
Pena, Towards Better Written
Discharge Information: Health
Literacy and the
Comprehension of Head Injury
Advice Sheets in a New
Zealand Emergency
Department. Academic
Emergency Medicine, 2004.
11(5): p. 485-486.

RCT
LEVEL X

http://www.nzgg.org.nz

• 3-4 months after their baseline session, the groups:
− improved a similar amount
− did not differ on any symptom related, functional, or vocational
variables
− similar Patient satisfaction ratings with services provided
• Conclusion: brief educational intervention given soon after MTBI
appears to be adequate for most MTBI survivors.

Aim: to compare an education oriented single
session treatment SS for mild traumatic brain injury
MTBI to a more extensive assessment, education,
and treatment as needed intervention TAN .
111 adults with mTBI recruited from consecutive
admissions to two hospital EDs randomly assigned
to either SS or TAN
Groups did not differ on any demographic, injury
related, or questionnaire variable when first seen
within 3 weeks of injury.
Aim: To investigate health literacy in emergency
medicine patients, assess differences in
comprehension between the standard Head Injury
Advice sheets and a simplified version, and
determine whether differences were affected by
age, gender, years of education, or reading level.
a convenience sample of adult patients in an urban
ED in Auckland, New Zealand, during AugustDecember 2003. Included patients were: 15 years
or older; could speak, read, and write English; did
not have severe illness, pain, or significant eye
complaints; had corrected visual acuity N10 or
better. 200 participants: mean age 43.4 years, 53%
female, 65.5% NZ European, 77.5% with 12 or
more years of schooling, and 84.5% with reading
level of high school age or above. No significant
differences in demographics, schooling, and
reading levels were found between study groups.
Consented patients were randomized to receive
either the standard Head Injury Advice sheet or a

Readability: Flesch;
FOG
10 questions to test
comprehension of
advice sheets
demographic data
collected
Rapid Estimation of
Adult Literacy in
Medicine test

• Mean comprehension scores were significantly higher for the
simplified head injury advice sheet: 9.57 [9.39-9.75] v 9.09 [8.899.29].
• 94.5% of participants preferred the simplified head injury advice
sheet.
•

Notes
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

shorter, simplified sheet. Both sheets had
readability graded as fourth grade using the
formula, and seventh grade using the FOG formula.
Data analysis included descriptive stats (95% CIs),
chi-square tests, and a regression model analysis.
3203
Davis, T., et al.,
Reading ability of parents
compared with reading level of
pediatric patient education
materials. Paediatrics, 1994.
93(3): p. 460-468.
PROSPECTIVE SURVEY
LEVEL X

Aim:To test the reading ability of parents of
• Demographics and
pediatric outpatients and to compare their reading
educational status
ability with the ability necessary to read commonly
assessed using a
used educational materials; to compare individual
structured
reading grade levels with the levels of the last
interview
grade completed in school; and to further validate a • Reading ability
new literacy screening test designed specifically for
tested with Rapid
medical settings.
Estimate of Adult
396 parents or caretakers accompanying pediatric
Literacy in
outpatients in a large, public teaching hospital..
Medicine (REALM)
and the Wide
Range
Achievement TestRevised
• Written educational
materials were
assessed for
readability levels
with a computer
program
(Grammatik IV).

HADS: Hospital Anxiety and Depression Scale
GHQ: General health Questionnaire

http://www.nzgg.org.nz

th

• The X score on the REALM for all parents placed them in the 7 8th grade reading range, despite the mean self-reported last grade
completed being 11th grade 5th month.
• Wide Range Achievement Test-Revised scores correlated well with
REALM scores (0.82). Eighty percent
• 80% of 129 written materials from the American Academy of
Pediatrics, the Centers for Disease Control, the March of Dimes,
pharmaceutical companies, and commercially available baby books
required at least a 10th grade reading level.
• Only 25% of 60 American Academy of Pediatrics items and 19% of
all materials tested were written at less than a 9th grade level
• only 2% of all materials were written at less than a 7th grade level.
• In a public health setting, a significant amount of available parent
education materials and instructions require a higher reading level
than most parents have achieved
• all materials probably should be written at less than a high school
level if most parents are to be expected to read them.
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Question 9a: Effective interventions: timing and intensity
Reference and study type

3218 Cifu , DX et al 2003
The relationship between
therapy intensity and
rehabilitative outcomes after
traumatic brain injury: a
multicenter analysis.
Archives of Physical Medical
rehabilitation
84 (10) p.1441-8
COHORT STUDY

2159 Mackay, L et al 1992
Early intervention in severe
head injury: long-term benefits
of a formalized program.
Archives of physical medicine
and rehabilitation 73(7) p.63541
CT
LEVEL ~/X

Methods and Participants

Aim: to examine the potential benefits of
individual therapy services
Study based on 3 medical centers in the federally
sponsored Traumatic Brain Injury Model Systems.
In each setting, the continuum of care includes
emergency medical services, intensive and acute
medical care, and inpatient rehabilitation.
491 Ss studied with a mean age +/- standard
deviation of 34.3+/-15.88 years. Ss were at least
16 years of age, had presented to the emergency
department within 24 hours of injury, and had
received acute care and inpatient rehabilitation.

Aim: to study early intervention & a formalized
program.
Ss-38 severely head injured. 21/38 received
acute care services without formalized traumatic
brain injury programs & 17/38 received services
at a hospital with a formalized early intervention
program.

Measures

Measures:
Therapy intensity;
levels of functional
independence,
cognitive function,
functional gain &
treatment efficiency,
rehabilitation length
of stay (LOS); and
charges.

Outcomes/results

• Therapy intensity was predictive of motor functioning at discharge
(P<.001). However, therapy intensity did not predict cognitive gain
(P<.05).
• Increased therapy intensity, particularly physical and psychologic
therapies, enhances functional outcomes.

Abstract

Intervention:
comprehensive
medical care
combined with
rehabilitative
therapies I.e. speech
therapy
Intervention: early
intervention

Abstract only
• Comparison of outcome data for the two programs revealed that
patients in the formalized program had comas and rehabilitation
stays approximately one third the length of patients in
nonformalized programs (18.9 vs 53.8 days and 106.5 vs 239.5
days, respectively).
• Mean cognitive levels at discharge from the acute hospitals (5.6 vs
4.0) and the rehabilitation facility (7.4 vs 6.7) were higher for the
formalized program & resulted in a higher percentage of discharges
to home vs extended care facility (94% vs 57%).

•

http://www.nzgg.org.nz

Notes
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Question 10: Effective interventions: support provided to families, carers, TBI clients
Reference and study type

Methods and Participants

4 Carney, N., et al., 1999,
Rehabilitation for traumatic
brain injury in children and
adolescents. Evidence report
no. 2, supplement. Agency for
Health Care Policy and
Research.: Rockville

Systematic review of evidence for paed. TBI.
(a) = RCT n= 15: stress management group = 8,
info+emotional support=7

SYSTEMATIC REVIEW

(c) = prospective study- comparison of needs of
families with severe TBI vs moderate TBI vs
orthopaedic injuries

(b) = evaluation/ comparison of needs of high vs
low income families post paed tbi. N=caregivers of
49 children aged 3-16

Measures

(a) Beck depression
Inventory (BDI)
State Scale of Statetrait Anxiety (STAI)
(d) Family interview
ratings and standard
measures of family
functioning

(d) prospective observational study evaluating
changes in family functioning. Data collected 3
months, 1 yr, 3 yrs post tbi. n= 81 families of
children 6-15
(e) a review of 5 empirical investigations on effect
of TBI on families
(f) study on effects of family functioning on
outcomes for child with tbi

24 Carnevale, G.J., et al.,
Changes in ratings of caregiver
burden following a communitybased behavior management
program for persons with
traumatic brain injury. Journal
of Head Trauma Rehabilitation,
2002. 17(2): p. 83-95.
CASE-CONTROLLED STUDY

http://www.nzgg.org.nz

: A control group was compared with an education
only and education plus behaviour management
group with random assignment to conditions.
Participants: Total number of participants was 27
persons with brain injury and their caregivers.

subscales of the
Questionnaire on
Resources and
Stress (QRS)
an adapted version
of the Maslach
Burnout Inventory
(MBI).

Outcomes/results

Notes

• No RCTs comparing support vs no support
• 1 RCT (a) comparing provision of info alone vs provision of info +
stress management showed stress management + info reduced
depresiion/anxiety more than info alone
• 1 study (b) showed aid most important to families included clear
info, input into therapy and understanding by professionals and
teachers
• 1 study (c) found:
−
families of children with more severe injury are more ready
to express need for info and other support than moderate
tbi or orthopaedic injury
−
needs expressed for concrete services: childcare,
housekeeping and financial assistance
• 1 study (d) showed significant correlation between presence of
social support and 8/9 measures of family functioning
• A review (e) of 5 studies showed :
−
Association between severe traumatic injuries and
subsequent difficulties in family functioning
−
This increased by factors eg. Poor pre-injury family
functioning and emergent parental psychological disorder
post tbi
• (f) demonstrated a relationship between higher family functioning
and improved outcomes for the child
Found no significant change in these measures associated with
treatment.

Small n – authors say
probably lacks power,
and that may be
problems with
measures
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Reference and study type

3280 Armstrong, K. and K.
Kerns, The assessment of
parent needs following
paediatric traumatic brain
injury. Pediatric Rehabilitation,
2002. 5(3): p. 149-160.

Methods and Participants

Parents of children with traumatic brain injuries
(TBI) a year or more post-injury. Controls: Parents
of diabetic children (DIAB) and Parents of
orthopaedically (ORTHO) injured children were
included as control groups.

CONTROLLED Q STUDY
LEVEL ~X

49 Harris, J.K.J., et al.,
Caregiver depression following
traumatic brain injury (TBI): a
consequence of adverse
effects on family members?
Brain Injury, 2001. 15(3): p.
223-238

http://www.nzgg.org.nz

Family Needs
Questionnaire
(paediatric version)
Parents rated items
on their importance
and how well these
needs have been
met.

Aim: to obtain an understanding of potential
moderating and mediating variables between carer
depression and analogous stressors.
58 carers participated in the study at 6 months, 1
year, 2 years, or 3 years following injury.
43 =female, 13 = male, 2 nk
mean age=36.40 years (SD14:09; range 15± 64).
47%=parents of person with TBI, 27%= spouses
and partners; 13%=friends, 4%=roommates,
2%=siblings, 4%=others
70% resided in same house as the person with TBI,
95% saw them at least once per week.
56/58 had known the person with TBI before they
had sustained their injury.

7 sets of predictor
variables
(demographic
variables, concurrent
stressful life events,
behavioural
problems, social role
problems, extent of
adverse effects on
family members,
appraisal, and
support) and the
criterion variable of
depression in
caregivers were
examined.

Respondents included 57 caregivers of people with
TBI at least 4 years post injury and who resided in
Virginia.
Age:19 - 82 years; mainly women and Caucasian.
Outcome

• Virginia Traumatic
Brain Injury Family
Needs Assessment
Survey
• The Family Needs
Questionnaire
(FNQ)
quality of life
questions

Q - PROSPECTIVE
OBSERVATIONAL STUDY
57 Kolakowsky-Hayner, S.A.,
K.D. Dawn Miner, and J.S.
Kreutzer, Long-Term Life
Quality and Family Needs After
Traumatic Brain Injury. Journal
of Head Trauma Rehabilitation,
2001. 16(4): p. 374-385
Q: COHORT STUDY

Measures

Outcomes/results

•

•

Needs most often rated as unmet for TBI parents include
−
health/medical information
−
professional support,
−
community support networks,
−
to be involved in their child’s care
Of those items rated as important, TBI parents’ needs were more
likely to remain unmet relative to both the DIAB and the ORTHO
groups

• The number of adverse effects on family members (other than
the informant) was the only stressor significantly related to carer
depression.
• Carer perception of support effectiveness moderated the effect of
adverse family effects on depression.
• 46% of the variance in caregiver depression was accounted for
by carer’s appraisal of adverse family effects and the interaction
of adverse family effects and support effectiveness.
• findings highlight the importance of supporting families as a
whole in the rehabilitation of persons with TBI

Notes
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Reference and study type

93 Farmer, J.E., M.J. Clark,
and A.K. Sherman,
Rural Versus Urban Social
Support Seeking as a
Moderating Variable in
Traumatic Brain Injury
Outcome. Journal of Head
Trauma Rehabilitation, 2003.
18(2): p. 116-127
Q: OBSERVATIONAL COHORT

Methods and Participants

Aim: To investigate the relationship of personal
• Mini Mental State
beliefs about seeking social support following
Exam
traumatic brain injury (TBI) with demographic and
• The Hesitation
injury variables, social integration, and QoL ratings.
Scale, a 20-item
survey that
56 adults with TBI > 6 months post injury and living
assesses reasons
in the community, recruited from attendees at rehab that people might
programmes over the previous 2 years in the
hesitate to reach
central region of a Midwest US state.
out to others in the
community

STUDY

LEVEL X/~

52 primary caregivers of people with a severe TBI
252 Marsh, N.V., et al.,
were assessed at 6-months and 1-year post injury.
Caregiver burden during the
year following severe traumatic
brain injury. Journal of clinical
and experimental
neuropsychology : official
journal of the International
Neuropsychological Society,
2002. 24(4): p. 434-47

Q: OBSERVATIONAL COHORT
STUDY
LEVEL

http://www.nzgg.org.nz

Measures

Outcomes/results

Negative attitudes and beliefs about seeking social support were
significantly related to
• lower perceptions of social support,
• lower ratings of quality of life,
• longer time since injury, being divorced or separated,
• living in an urban area.
Predictors of higher quality of life ratings included
• more positive appraisals about seeking social support,
• living in a rural area,
• the ability to engage in productive activity.

• portions of the
Living Life After
Traumatic Brain
Injury (LLATBI)
Scale.
Caregiver appraisal
of the person with
TBI's physical,
cognitive, emotional,
behavioural, and
social functioning
was assessed.
Caregiver
psychosocial
functioning and
levels of subjective
and objective burden
were also assessed.

• At 6-months post-injury,
− ~ 1/3 of carers reported clinically significant symptoms of
anxiety and depression, and poor social adjustment.
• At 1-year post-injury,
− prevalence of anxiety and depression remained the same,
− 1/4 continued to report poor social adjustment.
• some adaptation by carers, as frequency of reported types of
objective burden remained stable while the distress caused
decreased in the 1st year post-injury.
• impact on carers of physical impairment is comparatively shortlived and that carers learn some practical ways to manage the
behavioural problems of the people with TBI
• the person with TBI's behavioural and cognitive problems over
time plays a larger role in the level of distress experienced by the
carer
• the person with TBI's social isolation has a stable and consistent
role in the experience of subjective burden for primary carer in the
first year post-injury.

Notes
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358 Marsh, N.V., et al.,
Caregiver burden at 6 months
following severe traumatic
brain injury. Brain injury, 1998.
12(3): p. 225-38

Methods and Participants

Measures

Outcomes/results

Notes

69 primary carers of adults with a severe TBI were
assessed 6 months post-injury.

• Questionnaires on
the physical,
cognitive,
emotional,
behavioural, and
social functioning
of the person with
TBI.
• Assessment of
Carer objective
burden,
psychosocial
functioning, and
subjective burden.

• > 1/3 Carers had clinically significant levels of anxiety and
depression
• > 1/3 Carers had impairment in social adjustment
• The frequency with which various changes in the person with the
TBI and types of objective burden were reported had little
relationship to the degree of distress caused by these changes.
• The person with TBI's social isolation and negative emotional
behaviours caused greatest degree of stress for caregivers.
• Caregivers were also most distressed by the impact that
caregiving had on their personal health and free time.
• results suggest that it is behavioural problems in the person with
the TBI that has the most severe and pervasive impact on all
aspects of caregiver functioning

Check whether this and
previous paper are
same study
? different n

Aim: to examine satisfaction with social support,
perception of coping skills, and appraisal of
symptoms as predictors of strain in the carers.

Questionnaire on
subjective burden

• both positive and negative responses to the work of caring for
someone with TBI was reported.
• A high prevalence of emotional and behavioural changes in the
person with TBI was found
• the amount of distress caused by these symptoms was found to
be predictive of burden.
• carers' ratings of their satisfaction with their ability to cope with
the work of caregiving also important in predicting burden
• not significant predictors of burden:
− Social support,
− injury severity,
− demographic characteristics of the people with TBI and
their carers
• ‘coping satisfaction’ was variable most predictive of elevated
depression scores

Single structured
interview, including
both verbally
administered and
written response
questionnaires.
Included:
• Daily Hassles and

Small n
• combined parents and partners group experienced moderate
NZ-specific
levels of stress and role change
• small proportion of participants reported experiencing health
problems
• partners indicated a slightly higher degree of stress and a greater
degree of role change than parents
• a larger proportion of partners indicated the presence of health
problems

Q: OBSERVATIONAL COHORT
STUDY

LEVEL +/~
349 Knight, R.G., R. Devereux,
and H.P. Godfrey,
Caring for a family member
with a traumatic brain injury.
Brain injury : [BI], 1998. 12(6):
p. 467-81

Subjects: 52 primary caregivers of a group of
people with TBI an average of 6 years post-injury.

Q: OBSERVATIONAL COHORT
STUDY

LEVEL X
393 Leathem, J., E. Heath, and Carers - 18 parents and 11 partners of people with
C. Woolley,
TBI
Relatives' perceptions of role
change, social support and
stress after traumatic brain
injury. Brain injury, 1996. 10(1):
p. 27-38

http://www.nzgg.org.nz
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Reference and study type

Methods and Participants

Uplifts Scale
• Arizona Social
Support Interview
Schedule
• questions
regarding role
change and health
problems

Q: OBSERVATIONAL COHORT
STUDY

LEVEL ~/X

962 Sinnakaruppan, I. and
D.M. Williams,
Family carers and the adult
head-injured: a critical review
of carers' needs. Brain injury :
[BI], 2001. 15(8): p. 653-72
SYSTEMATIC REVIEW

980 Wedcliffe, T. and E. Ross,
The psychological effects of
traumatic brain injury on the
quality of life of a group of
spouses/partners. South
African journal of
communication disorders.
2001. 48: p. 77-99
Q: OBSERVATIONAL STUDY
LEVEL X

http://www.nzgg.org.nz

Measures

Aim: To appraise recent literature on the topic of
perceived needs of family carers of adult relatives
with TBI
13 papers reviewed, of which 6 employed
standardized research methods. The remainder
used researcher-developed questionnaires.

databases searched:
MEDLINE (19662000), EMBASE
PSYCHIATRY
(1987-1999),
CINAHL (1982January 2000)
PSYCHLIT (19671999).

This study explores the psychosocial impact of
self-administered
traumatic brain injury on the perceived quality of life questionnaire
of a purposefully selected group of
14 spouses/partners of head injured persons

Outcomes/results

Notes

• Qualitative differences in terms of sources of stress between the
two groups
• little quantitative /qualitative difference between the two groups in
sources, utilization of and satisfaction with social support
• positive correlations between stress + role change and stress +
health problems

• Needs described by carers as important were predominantly
related to information.
• Most unmet needs were linked to the provision of emotional
support.
• Significant differences in the perceived needs and their fulfilment
between parental and spousal carers.
• Unfulfilled needs could be predicted by behavioural problems in
patients.
• Further research is required to fully identify both common and
individual needs of family carers of the head-injured

design and variation in
methodology of most
studies reviewed limits
generalization of
reported data.

Small n
• Spouses/partners' altered communication patterns affected
interpersonal relationships and quality of life extensively—
indicating the need for SLT.
• Decreased income due to the low incidence of return to work.
• Reported changes in family relationships, particularly between the
injured person and their children + deterioration in marital
relationships —indicating need for family therapy and marital
counselling.
• Most respondents expressed acceptance of their new roles and
responsibilities despite the difficulties entailed.
• most of the spouses/partners reported feeling tied down since
injured persons were dependent to a large extent
• Loneliness predominated as a social consequence despite
support of pre-injury friendships.
• coping resources perceived to be most effective:
− friends,
− family,
− religion
− support groups
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Reference and study type

Methods and Participants

Measures

• poorer QoL and more psychiatric morbidity amongst carers than
recognized in the general population
• Carers with high levels of unmet need had significantly higher
levels of psychiatric morbidity and a perceived lower quality of life
• Experiences of caring were individualized
• great variability of experience and needs amongst carers
• Assessment of needs and planned interventions should be made
on an individual basis

1000 Moules, S. and B.J.
Randomly selected group of carers taken from the
Chandler,
client list of the Northumberland Head Injury
A study of the health and social Service.
needs of carers of traumatically
brain injured individuals served
by one community
rehabilitation team. Brain injury
: 1999. 13(12): p. 983-93
Q: OBSERVATIONAL STUDY
LEVEL X
1011 Man, D.,
Community-based
empowerment programme for
families with a brain injured
survivor: an outcome study.
Brain injury, 1999. 13(6): p.
433-45
NON-CONTROLLED TRIAL

An 8-week community-based empowerment
programme was designed and implemented for a
total of 50 family members (Hong Kong Chinese
families) in six repeated groups.
Empowerment status measured pre- and postprogramme, and during the 3 month follow-up.

Empowerment
questionnaire,
covering
psychological wellbeing, self-efficacy,
subjective
experience of the
burdens in caregiving, and support
systems
Measuring:

LEVEL X
• experienced
burden,
psychological
well-being,
• self-efficacy in
caring,
• use of support
resources
efficacy,
knowledge,
support and
aspiration.

http://www.nzgg.org.nz

Outcomes/results

• The programmes were found to be effective in empowering family
members in the four postulated empowering dimensions, and
improving all other outcome measures.
• The follow-up studies reflect stability in empowerment, though
there were no further improvement.
• important predictors for optimum empowerment included careers'
education levels, age ranges and work status

Notes
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1013 Brown, R., et al.,
Distance education and
caregiver support groups:
comparison of traditional and
telephone groups. Journal of
head trauma rehabilitation,
1999. 14(3): p. 257-68
QUASI-EXPERIMENTAL
CONTROLLED TRIAL
LEVEL X

Methods and Participants

Measures

Outcomes/results

Aim: To implement and evaluate the impact of
telephone caregiver groups, compared with
traditional face-to-face, on-site caregiver groups.
91 Caregivers of an adult with TBI recruited from an
urban tertiary rehabilitation hospital with a brain
injury program (servicing large area, rural and
urban)
Caregivers living ≤40 km of the facility were placed
in 1 of the 10 on-site groups (OGs) (N = 39
caregivers who completed a full set of research
forms).
all others were placed in 1 of the 10 telephone
groups (TGs) (N = 52 caregivers who completed a
full set of research forms)
or

• Profile of Moods
States (POMS),
• Caregiver Burden
Inventory (CBI)
• McMaster Model
Family
Assessment
Devise (FAD)
Administered:
− 2 months
before the 1st
day of group,
− on the first day
of group
− on the last day
of group
− 6 months after
group.
• + participant
satisfaction
survey on last day
of group

• similar improvements for the outcomes from OGs and TGs
• Rural caregivers had fewer difficulties on all measures at all
measurement intervals.
• In both types of group showed a statistically significant
improvement in POMS scores and a trend toward improvement in
FAD and CBI results.
• both group types rated their experience highly, although rural
caregivers were somewhat more satisfied.
∴Telephone groups offer a method of providing support and
education to rural caregivers that is as effective as traditional inperson OGs

BothOGs and TGs met weekly for 9 to 10 weeks,
led by social work / psych professionals.
TGs met using teleconference technology.

1094 Chadwick, A., H. Kelly,
and G. Sim,
Quality of care: perspectives of
the family/whanau.
Australasian Journal of
Neuroscience, 2000. 13(1): p.
9-11
Q OBSERVATIONAL

explore how families / whanau, perceive their
involvement and expectations of care when a family
member is recovering from a moderate to severe
TBI within the acute care environment.

Awaiting full text

a convenience sampling process and interviewed a
member of the patient's family / whanau within two
weeks of discharge and utilised a telephone
callback method.

1338 Man, D.,
Family caregivers' reactions
and coping for persons with
brain injury. Brain Injury, 2002.
16(12): p. 1025-1037

Examined the impact of TBI on the family and
factors related to effective family coping and their
independence.

QUALITATIVE

Individual families were interviewed + Content

http://www.nzgg.org.nz

Notes

50 family members (aged 16-74 yrs) were
interviewed

• Families found to show typical coping strategies, including shock
and uncertainty, suggested to be closely relating to the nature of
TBI and the difficulties in managing it.
• Physical and psychological burdens involved in caring for
members with brain injury were reflected.
• Content analysis of the long interviews of 4 selected families
showed not every family coped well.
• Possible factors leading to better adjustment proposed included:

Small n
No comparator
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LEVEL ~

1791 Man, D.W.K.,
Hong Kong family caregivers'
stress and coping for people
with brain injury. International
Journal of Rehabilitation
Research, 2002. 25(4): p. 287295.
QUALITATIVE
LEVEL ~

1379 Tyerman, A. and J.
Booth, Family interventions
after traumatic brain injury: A
service example.
Neurorehabilitation, 2001.
16(1): p. 59 – 66
Q: DESCRIPTIVE
LEVEL X

http://www.nzgg.org.nz

Methods and Participants

Measures

−
−
−
−
−

analysis of verbatim transcripts of long interviews
performed with 4 selected families

Aim: to examine the impact of brain injury on Hong
Kong Chinese families, based on analysing
individual families' differences, and conceptualized
through an empowerment framework for possible
guidance in designing appropriate, indigenous
family intervention.
50 families with a member with TBI were
successfully recruited by convenient sampling to
attend an individual interview. Discussion was
guided by open-ended questions.
families' responses to questions, and verbatim
transcripts of long interviews of 4 randomly
selected families, were used to construct themes of
coping strategies.

This paper outlines family services developed
within a community head injury service in the UK.

Outcomes/results

The family
assessment
programme
comprises
• a relatives'
screening
questionnaire
• structured
interview
schedules
• ratings scales,
some drawn from

Notes

clear personal expectations
desire to master the situation
strong motivation
flexibility to adjust life goals
awareness of one's own powerless state

• Found to show the typical coping strategies of people facing
stress, including shock and uncertainty, suggested to be related
closely to the nature of brain injury, especially if the injury was
traumatic in nature, and their difficulties in managing problems
that were novel, unpredictable and global in nature (affecting
physical and cognitive functions, personality change and social
integration).
• physical and psychological burdens involved in day-to-day caring
for members with brain injury were unanimously reflected in the
interviews.
• content analysis of the long interviews of 4 families showed that
some coped well and some did not.
• For successful coping situations, families reported that they
became empowered after the onset of their members' brain injury
• possible factors leading to better adjustment included
− setting clear personal expectations,
− flexibility to adjust life goals
− desire to master the situation
− strong motivation
− awareness of their own powerless state
− willingness to ask for help from different sources.

Same study etc as
previous

• 4 components of family intervention are described:
− an annual series of educational workshops;
− follow-up workshops;
− individual family support;
− specialist marital counselling.

No evaluation of
effectiveness
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Methods and Participants

Measures

Outcomes/results

the family
assessment
literature, others
developed within
the service.
1384 Sohlberg, M.M., et al.,
What does it take to
collaborate with families
affected by brain injury? A
preliminary model. Journal of
Head Trauma Rehabilitation,
2001. 16(5): p. 498-511
Q: DESCRIPTIVE

• The model divided the therapeutic process into 3 overlapping
phases
−
the initial interview
−
the identification and prioritization of goals
−
monitoring change and revisiting goals
• many rehabilitation and education professionals have traditionally
emphasized the role of the professional as responsible for client
change. data reinforces existing reports that collaboration with
clients' families improves treatment outcomes.

Reports on a preliminary model for collaboration for
rehab professionals in clinical and educational
settings with people with TBI + families.
Collaboration is a process where family expertise is
used to direct selection, implementation, and
evaluation of treatment plans. The authors
conducted a 2-yr, qualitative study with 8 families of
injured individuals who were 16 to 50 yrs old. This
led to the development of this accessible model
and a prescriptive manual for applying collaborative
principles to practice.
•

1705 Smith, J.E. and D.L.
Smith,
No map, no guide: Family
caregivers' perspectives on
their journeys through the
system. Care Management
Journals, 2000. 2(1): p. 27-33
QUALITATIVE STUDY
LEVEL ~

http://www.nzgg.org.nz

Aim: to describe the perspectives of family
caregivers of survivors of traumatic brain injury, a
client group that typically has complex and longterm needs, placing them 'at risk' for discontinuity in
care planning and integration.

• Four main themes were identified:
− the search for information, trust, and understanding
− the search for support
− the need to speak on behalf of the survivor
− navigating the system.
• caregivers in this study did not seek to relinquish their role as
primary caregivers
• Carers urgently needed support to enable them to continue to
bear the physical, social, and financial costs of their caregiving
responsibilities

Notes
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1843 Clarke, D. and M.
Jensen,
The effects of social support,
life events, and demographic
factors on depression among
Mäori and Europeans in New
Zealand rural, town and urban
environments. Journal of
Community Psychology, 1997.
25(4): p. 303-323.

Methods and Participants

Measures

Outcomes/results

342 New Zealand adolescents and adults (aged
16+ yrs) completed a questionnaire
of social support on depression

Questionnaire
constructed by R. A.
Bell, J. B. LeRoy,
and J. J. Stephenson
(1982) to measure
depression, social
support, stressful life
events, and
demographic factors.

• significant relationship between ethnicity and recent life events on
depression
• social support did not significantly affect depression nor
ameliorate the effects of life events on depression.
• Maori experiencing few life events had higher depression than
Europeans with few events.
• A 5-way ANOVA examined effects of area, sex, ethnicity, age,
and SES on depression showed significant main effects for sex,
age, and SES.
• Area interacted significantly with ethnicity and age.

Investigated possible indicators of depression in
adults with severe TBI and their carers.
35 unemployed adults with severe TBI (aged 22-71
yrs) living in the community and their primary
caregivers (aged 23-67 yrs)
Interviewed / tested in their homes.

Included:
• modified version
of the Self-Rating
Depression Scale
• the InstrumentalExpressive Social
Support-Scale

• 57% of TBI Ss and 60% of caregivers exhibited significant Sx of
depression.
• Females showed more depressive Sxs than males
• Social support contributed significantly to the prediction of
depression
• Strong support was an important indicator of well-being for both
sets of Ss

QUALITATIVE STUDY
LEVEL
1850 Douglas, J. and F.
Spellacy,
Correlates of depression in
adults with severe traumatic
brain injury and their carers.
Brain Injury, 2000. 14(1): p. 7188
OBSERVATIONAL STUDY
LEVEL X
1872 Kozloff, R.,
Networks of social support and
outcome from severe head
injury. Journal of Head Trauma
Rehabilitation, 1987. 2(3): p.
14-23

• Data indicate that patients' household social standing decreased
significantly from pre-injury to post-injury but levelled off over
time.
• After the initial phase of recovery, when family and friends offered
help, patients were dependent on primary kin for financial,
emotional, and task-oriented support.
• head-injured patients and their families may become socially
isolated

37 severely head-injured patients (aged 12-60 yrs),
divided into early and late recovery groups, + 39 of
the Ss' significant others (aged 21-64 yrs)
Interviewed re social support systems.

OBSERVATIONAL STUDY
LEVEL ~
2853
Ponsford, J., et al.,
Long-term adjustment of
families following traumatic
brain injury where
comprehensive rehabilitation
has been provided. Brain
Injury, 2003. 17(6): p. 453-68

http://www.nzgg.org.nz

Aim: to examine long-term family and emotional
adjustment in close relatives of individuals with TBI,
who had access to comprehensive rehabilitation
services. + relative influence thereon of factors
including injury severity, handicap and cognitive
and behavioural changes in the injured person,
relationship with the injured person and caregiver

• Family
Assessment
Device (FAD),
• Leeds Scales of
Anxiety and
Depression,

• families were, on average, functioning in the normal range on the
FAD.
• Anxiety and depression more likely in those responsible for care
of their injured relative
• no differences between spouses and parents
• Presence of cognitive, behavioural and emotional changes was

Notes
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Q: OBSERVATIONAL COHORT

Methods and Participants

• Structured
Outcome
Questionnaire,
• CHART,
• SIP Psychosocial
Dimension
• Novaco Anger
Control
Questionnaire

Aim: This article reports a qualitative study that
measured the perceptions of 15 families that
received an educational program about the care of
a person with a brain injury.

•

•

• Structured
interview

• Survivors acquired the sense of being abnormal from sources
including
−
social pressures,
−
dynamics within the family, and
−
intrapersonal changes.
• Mothers adopted both positive and negative actions during the
period of uncertainty and often struggled to balance protecting
their children and letting them become independent.
• Mothers also struggled to maintain harmonious relationships with
people both inside and outside of the family.
• Survivors' parents marital relationships sometimes were at risk.

LEVEL ~

QUALITATIVE STUDY
3187 Hsueh-Fen S. Kao;
Alexa K. Stuifbergen
Love and Load: The Lived
Experience of the Mother-Child
Relationship Among Young
Adult Traumatic Brain-Injured
Survivors. J Neurosci Nurs
36(2):73-81, 2004.
LEVEL +

QoL: quality of life

http://www.nzgg.org.nz

Outcomes/results

status.
143 TBI individuals and their close relatives
followed up 2-5 years post-injury.

STUDY

2968 Smith, M & TestaniDufour,L 2002
Who's teaching whom? A
study of family education in
brain injury
Rehabilitation Nursing 27 (6)
p.209-14

Measures

the strongest predictor of anxiety and depression in relatives and
of unhealthy family functioning
•
• Every attempt should be made to develop models of long-term
support and care that alleviate these sources of burden on
relatives

A formalized family education program is an
important resource in helping family members
understand the brain injury & their ability to cope
with and assist in the rehabilitation process.
aim: to describe the relationship between young
adult TBI survivors and their mothers using a
phenomenological approach.
9 males and 3 females >2 years post-TBI, + their
mothers, (primary caregivers after the injury).
TBI informants = 18 to 25, had motor vehicle
accident-induced injury, experienced PTA of >24
hrs, and were able to participate in a verbal
interview. All informants currently were living with
their mothers.

Notes
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Question 10d: Interventions: assistive technology
Reference and study type
1366 Gamble et al 2002
Rehabilitation outcomes,
expenditures, and the provision
of assistive technology for
persons with traumatic brain
injury

Methods and Participants

Examined differences in public
vocational rehabilitation
outcomes (i.e., closure status
and weekly earnings) and
expenditures for persons with
traumatic brain injury (TBI)
based on the provision of
Journal of Applied Rehabilitation assistive technology.
Counseling
33, 3 p.41-44
Subjects were 1,145 consumers
(aged 16-71 yrs) with TBI whose
cases were closed in a
CT
southeastern state.
3506 Hart et al 2003
Aim: To ascertain experiences
and expectations of clinicians as
Clinician expectations for
to uses of portable electronic
portable electronic devices as
cognitive-behavioural orthoses devices such as hand-held
computers as cognitivein traumatic brain injury
behavioural orthoses in TBI
rehabilitation.
rehabilitation.
Brain Injury 17, 5 p.401-11
A survey was completed by 81
TBI clinicians.
REVIEW- NON-SYSTEMATIC

http://www.nzgg.org.nz

Intervention

Comparison

30 of these consumers received Those who received assistive
assistive technology during the technology Vs those who did not
vocational rehabilitation
process.

Outcomes/results
Significant differences were found in Ab only
closure status & vocational
rehabilitation expenditures for
consumers with TBI when comparing
those who were provided assistive
technology with those who were not.
No significant differences in weekly
earnings were found when comparing
the 2 groups.

Ab only
• About half of the clinicians were
aware of the use of portable aids with
TBI clients.
• Most potential for devices in the
areas of learning/memory,
planning/organization and initiation;
less potential was seen for
social/interpersonal or behavioural
difficulties.
• Clinicians identified learning &
memory abilities as essential client
characteristics for successful use of
portable electronics.
• Cost a major barrier &
clinicians were not confident in their
ability to guide clients in use of
devices.

Notes
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Question 10b: Effective interventions: exercise for post TBI
Reference and study type

416 NHS Centre for Reviews
and Dissemination 1997
Enhancing occupational
performance through
occupationally embedded
exercise: a meta-analytic
review
SYSTEMATIC REVIEW

3572 Gordon,W et al 1998
The benefits of exercise in
individuals with traumatic brain
injury: A retrospective study
The Journal of Head Trauma
Rehabilitation, 13 (4) p.58
CONTROLLED TRIAL

http://www.nzgg.org.nz

Methods and Participants

Measures

Aim: To examine the effects of occupationally
embedded exercise on motor performance

Search: Index Medicus,
Excerpta Medica,
EMBASE Psychological
Abstracts (search dates
Seventeen studies (449 patients) from 16
were unclear and no
reports, 2 were unpublished.
search terms were
provided). Personal files
of relevant faculty
The majority of Ss were neurologically-intact
members of Boston
patients, a minority involved neurologicallyUniversity Occupational
impaired Ss i.e. TBI Both age and gender were
identified as moderating effects, but no details of Therapy Department.
their distribution in the patients are given (one
study involved children).

Aim: to examine the benefits of exercise. 240
Ss individuals with traumatic brain injury (TBI)
(64 exercisers and 176 nonexercisers) and 139
individuals without a disability (66 exercisers and
73 nonexercisers).
Jogging, swimming or biking for 30 minutes a
week. Ss aged between 18-65 years with at
least 1 year TBI.

Measures:
•
•
Beck Depression
Inventory
•
TIRR symptom test
•
•
SF-36 health
survey
•
•
Community
Integration
Questionnaire
•
Craig handicap
Assessment
Capacity
Technique

Outcomes/results

The meta-analysis confirmed the advantages of embedding
exercise within occupation over objectless exercise. In all but one
study, the effect size was positive suggesting that occupationally
embedded exercise may be superior

Notes

NB small sample
sizes
Full text

Few studies and all have small sample sizes, hence no strong
conclusions can be drawn.

The TBI exercisers were less depressed than nonexercising
individuals with TBI, TBI exercisers reported fewer symptoms,
and their self-reported health status was better than the
nonexercising individuals with TBI.
No differences between the two groups of individuals with TBI
on measures of disability and handicap.
Findings- exercise improves mood and aspects of health
status but does affect aspects of disability and handicap

Full text
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3574 Johnson et al 1996
Virtual reality enriched
environments, physical
exercise and
neuropyschological
rehabilitation
st

Proceeding of 1 European
Conference of Disability,
Virtual Reality and Associative
Technology
RCT

3170 Bateman, A et al 2001
The Effect of Aerobic Training
on Rehabilitation Outcomes
After Recent Severe Brain
Injury: A Randomized
Controlled Evaluation
Archives Of Physical Medical
Rehabilitation 82 (2) p.174-82
RCT

http://www.nzgg.org.nz

Methods and Participants

Measures

Aim: to study the effects of physical exercise &
virtual reality upon mood and cognition with
severe TBI adults.
20 Ss aged between 16-45 years with a primary
diagnosis of head injury. Ss were randomly
assigned to control or exercise group. The
control group used a standard cognitive rehab
programme.
This was a multiple subjects cross –over design.
The Ss are introduced to a graded physical
exercise programme with or without an enriched
virtual reality world. The S’s task was cycle over
various objects in turn
Other papers are cited supporting exercise & the
impact on the TBI patient’s self-confidence &
improvement on mental health ( Blackburn
1988).

Aim: To examine the impact of fitness training
with recently brain-injured inpatients on exercise
capacity & functional & psychologic outcome
measures.
A RCT exercise versus relaxation training for 3
months. Blind assessments were conducted
before and after the end of a 12-week training
program, as well as at follow-up assessment 12
weeks posttraining.
157 patients recruited 24 -14 weeks after singleincident brain injury, 142 patients were assessed
at week 12, and 128 patients at follow-up.
Interventions: Patients were randomized
between cycle ergometer aerobic training and a
relaxation training control condition.

Outcomes/results

Not published.

Validation of exercise
training (peak work rate,
peak heart rate, body
mass index); mobility &
physical function
(modified Ashworth
scale, Berg balance
scale, Rivermead
Mobility Index, 10-m
walk velocity); disability
and dependency
(Barthel index, FIM™
instrument, Nottingham
Extended Activities of
Daily Living); and
psychologic function
(fatigue questionnaire,
Hospital Anxiety and
Depression Scale).

Significant improvements in exercise capacity (p < .05) in the
exercise training group (n =70) relative to the control group (n = 72)
were not matched by greater improvements in functional
independence, mobility, or psychologic function, at either 12 weeks
or follow-up.

Notes
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Question 10c: Interventions for sleep disorders
Reference and study type

3310 Kemp, S, et al.,2004
The value of melatonin for
sleep disorders occurring posthead injury: a pilot

Methods and Participants

Measures

Outcomes/results

Small study
• No differences in sleep latency, duration, quality or daytime
alertness were found for either drug compared to baseline using Ab only
significance testing.
• Effect sizes revealed some encouraging changes.
• Patients on Melatonin reported improved daytime alertness
compared to baseline.
• On Amitriptyline, patients reported increased sleep duration
compared to baseline.
• Preliminary evidence for the value of Melatonin and Amitriptyline
in treating sleep disorder post-TBI.

Randomized double-blind controlled cross-over trial Sleep latency,
to compare Melatonin (5 mg) and Amitriptyline (25 duration, quality and
day time alertness
mg) in a small sample (N=?) of TBI patients
presenting with chronic sleep disturbance.

Brain Injury, 18(9) p. 911-919.
RCT

3326 Li Pi Shan et al.2004
Comparison of lorazepam and
zopiclone for insomnia in
patients with stroke and brain
injury: a randomized,
crossover, double-blinded trial.
American Journal of Physical
Medicine & Rehabilitation 83(6)
p. 421-427.

A randomized, double-blinded, crossover trial was
performed at a tertiary care rehabilitation inpatient
unit in a teaching hospital.
18 brain-injured and stroke patients, aged 20-78
yrs, were administered lorazepam, 0.5-1.0 mg,
orally at bedtime as needed for 7 days and
zopiclone, 3.75-7.5 mg, orally at bedtime as
needed for 7 days.

Total sleep time and
characteristics of
sleep were
measured. Effects
on cognition were
also measured using
the Folstein Mini
Mental Status Exam.

3 patients with Sleep disorders (hypersomnia and
normal MRI), post TBI

none

Notes

• No difference in average sleep duration or in subjective
measures of sleep.
• Cognition as assessed by the Mini Mental Status Exam
revealed no difference in the zopiclone arm compared with the
lorazepam arm.
• Zopiclone is equally effective as lorazepam in the treatment of
insomnia in stroke and brain-injured patients.

Ab only

RCT
830 Autret, A., et al.,2001
Sleep and brain lesions: a
critical review of the literature
and additional new cases.

No useful outcomes/results for this guideline

Not useful
Ab only

Neurophysiologie clinique =
Clinical neurophysiology, 31(6)
p. 356-75.
Case series
36 Elovic, E.,2000 Use of
provigil for underarousal
following TBI.

http://www.nzgg.org.nz

Numerous pharmacological agents have been tried
in the past to treat problems with somnolence and
related clinical conditions, including
antidepressants, dopamine agonists, and

•

There are drug side effects that complicate their use in the TBI
population. Anxiety, psychosis, seizures, insomnia,
gastrointestinal upset, and cardiac arrhythmia are just some of
the reported complications with the use of stimulating agents.

Full text
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Reference and study type

Journal of Head Trauma
Rehabilitation, 15(4) p. 10681071.

Methods and Participants

stimulants.Modafinil has been released under the
trade name Provigil in an attempt to treat these
patients.

Measures

Outcomes/results

•

•
Review –non-systematic
•
•

http://www.nzgg.org.nz

Clinical trials- Narcolepsy Study Group- randomized, placebocontrolled study showed that sleepiness decreased in both
subjective and objective measures in the treatment group.Only
adverse event was headaches.
Beusterien controlled trail and treatment group reported
improvement in energy level, social functioning, +
psychological wellbeing, + productivity when compared with
controls.
Most common adverse events are headaches and other
complications are vomiting, nervousness, anxiety. More than
5% of the people taking the drug will discontinue it.
There is no published data for the use of Modafinil in the TBI
population.

Notes
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Question 11: Effective interventions: care coordination
Reference and study type

5 Chesnut, R. M et al. 1998.
Evidence Report on
Rehabilitation of Persons
with Traumatic Brain Injury
Oregon Health Sciences
University.

Methods and Participants

Question: Does the provision of long term care
co-ordination enhance the general functional
status of a person with TBI
Systematic review of databases. Selection
criteria included all comparative studies, as well
as uncontrolled that had information about short
or long term outcomes associated with traumatic
brain injury. Meta- analysis of selected studies.

SYSTEMATIC REVIEW

A clear definition of case management provided.

506 Patterson, P. K. et al.
1999
Evidence of case
management effect on
traumatic-brain-injured
adults in rehabilitation.

Aim: To evaluate the evidence for effectiveness
of case management during recovery from
traumatic brain injury in adults.

Measures

Searches: Medline
(1996-1997),
Healthstar (19951997)
CINAHL (1982-1987)
PsychINFO (19841997).

Searches:
Medline, HealthSTAR,
CINAHL, PsychINFO,
Cochrane

Outcomes/results

• Few studies of effectiveness
• Clearest demonstration of improvement is in vocational status,
with 2 studies using different models of case management
showing similar improvements.
• Superior results from 1 study where a single case manager
administered insurance benefits.
• Conflicting results on other effects of case management
including disability, living status, and family
• Although present evidence is mixed recommendations are to
continue use of several case management models to select best
over time.
• no clear evidence for effectiveness or ineffectiveness.

Notes

Full text

Method
limitations may have
obscured results

83 articles met the criteria for review.
The strongest studies (n = 3) were critically
appraised and their design features and data
were placed in two evidence tables.

Abstract only

Aim: To identify the available support systems for Databases searched:
• All interventions (there was a range from behavioural to cognitive
family carers of head-injured people within the
MEDLINE
interventions) were beneficial to carers.
community.
EMBASE
• Overall these studies were found to be limited by biased sampling,
PSYCHIATRY CINAHL
non-standardized outcome measures using subjective
7 papers were identified of which 1 used
PSYCHLIT (years
methodologies and a lack of control samples.
standard assessment tools. The remaining
1987-1999).
• Most studies did not provide information regarding the degree or
studies used a variety of methods including selftype of head injury or rehabilitation history.
report measures and interviews

Abstract only

Care management journals :
Journal of case
management The journal of
long term home health care
1(2) p. 87-97
SYSTEMATIC REVIEW
1224 Sinnakaruppan I &
Williams D 2001
Head injury and family
carers: a critical appraisal of
case management
programmes in the
community
International Journal of

http://www.nzgg.org.nz
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

Rehabilitation Research
24 (1) p.35-42
SYSTEMATIC REVIEW
1995 Castle-Burton, A &
Henry, K 2002
There is currently insufficient
evidence either to support or
refute the use of case
management services to
improve community
integration of people with a
traumatic brain injury

Clinical question: Does case management
improve community integration of people with a
TBI?
14 studies were reviewed- 1 was a systematic
review which reviewed 3 studies. However the 3
studies could not be compared because of
different design, samples & measures.

www.otcats.com

Searched:
MEDLINE
Embase
AMED
ASSIA
Pyschlit
PEDro
CINAHL
Pysch Info
OTD Bas
OT Bib sys
Eric International

• No clear evidence of effectiveness of case management. Currently
insufficient evidence to either support or refute the use of case
management to improve community integration.
• 3 studies reviewed – Ashley et al (1994), & Malec et al (1995) &
Greenwood et al (1994). The first 2 found significant functional
status improvements associated with case management –
Greenwood’s model may have been wrong. This latter study
showed a lower drop-out rate for those with a case manager, which
may suggests Ss found the service useful.

CAT
& clinical guidelines &
Systematic reviews
1980 Hammond, F 2000
The efficacy and utility of a
Community Transition
Coordinator in improving
community integration,
quality of life, and return to
work: A randomized,
controlled clinical trial
Charlotte Institute of
Rehabilitation

After surviving TBI people often find the transition
to the community very difficult & very often there
is minimal outside assistance.
This study investigates the use Community
Transition Coordinator assigned to adults with TBI
in a randomized, controlled trial with the goal of
developing a replicable model of community
reintegration that provides linkages to services
after discharge from comprehensive acute
rehabilitation inpatient services.

• There is a need of such persons to form linkages between the TBI
person and other agencies/ outpatients etc. (completing official
forms, dealing with community reentry issues ).
• These findings have led to the plan to assign a Community
Transition Coordinator (CTC) to oversee the individual's transition
from hospital to the community.

Abstract only

RCT
1972 Sander,A 2000
Impact of Extended Case
Management on Vocational
and Psychosocial Outcome
After Traumatic Brain Injury
The Institute for

http://www.nzgg.org.nz

Aim: to determine the impact of extended case
management on the job maintenance and
community integration of persons with TBI
Ss with TBI who are enrolled in a rehabilitation
program, with the goal of returning to work.

Outcome measures:
• Not provided
*Monthly Employment
Ratio
*the CHART
* the CIQ
* Employer Satisfaction
Survey

Abstract only
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Reference and study type

Rehabilitation and
Research, Baylor College

RCT

2184 Wade,D et al 1998
Routine follow-up after head
injury: a second randomised
controlled trial
Journal of Neurological and
Neurosurgery Psychiatry 65
(2) p.177-83
RCT
Level +

Methods and Participants

On discharge from the program, Ss randomized
into 2 groups.
Experimental group receives:
•
extended case management services
for 1 year including monthly
interactions with employers, job
coaching services, job placement and
maintenance.
•
The control group received the
standard follow-up services provided
by the post-acute program, which
includes a follow-up phone call at 3
months and 1 year after discharge.
Aim: to compare two groups;
1. Control – existing standard rehab.
2. Trial- additional service by a specialist team.
Ss aged 16-65 years with a head injury.
184 were randomised into the trial group, 130
into the control group. Groups were
comparable at randomisation, and remained
comparable when assessed at six months.
132 trial and 86 control Ss were followed up
6months after injury. Patients' posttraumatic
amnesia ranged from mild (n=79, 40%), and
moderate (n=62, 32%), to severe (n=38, 19%)
and very severe (n=17, 9%).
Trial group received interventions as needed.
They received support, information & advice.
46% of patients in the trial group also received
further outpatient intervention or additional
support by telephone.

http://www.nzgg.org.nz

Measures

Outcomes/results

Notes

* Satisfaction with Life
Scale.

• Rivermead head
injury follow up
questionnaire
• The Rivermead postconcussion
symptoms
questionnaire was
used to estimate
severity of postconcussion
symptoms

• The trial group patients had significantly less social disability
(p=0.01) and significantly less severe post-concussion
symptoms (p=0.02) at follow up at six months after injury than
the control group patients.
• The early interventions offered by a specialist service
significantly reduced social morbidity and severity of postconcussion symptoms in trial group patients at six months after
head injury.

Abstract only
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Reference and study type

2932 Semlyen, J et al 1988
Traumatic brain injury:
Efficacy of multidisciplinary
rehabilitation
Archives of Physical
Medicine & Rehabilitation 79
(6) p. 678-83

Methods and Participants

Measures

Aim: to compare treatment effects between two
groups. The first group received a coordinated,
multidisciplinary regional rehabilitation service;
the other, a single discipline approach .Follow-up
was for 2 years postinjury.
Ss 56 severely head injury.

The Barthel index, the
Functional
Independence Measure
, the Newcastle
Independence
Assessment Form
(NIAF), real-life,
comprehensive
measure & caregivers
completed the General
Health Questionnaire

Aim: To evaluate initial placement and 1-year
employment outcomes of a Medical/Vocational
Case Coordination System (MVCCS) for persons
with brain injury. Includes supported employment
& job coaching.

Outcome measures
* Five levels of
Vocational
Independence Scale
(VIS).

114 Ss aged 18 to 65 years with acquired BI.
Measure taken initially and one year later

Predictor variables:
*Preinjury employment
status (VIS)
* years of education,
*severity of initial injury
* time since injury
* current impairment
* impaired selfawareness

CT
LEVEL ~/X
981 Malec, J. F et al 2000
A medical/vocational case
coordination system for
persons with brain injury: an
evaluation of employment
outcomes
Archives of physical
medicine and rehabilitation
81(8) p.1007-15.

RETROSPECTIVE COHORT
STUDY

2083 Ashley, M et al 1994
Post-Acute Rehabilitation
Outcome: Relationship to
Case-Management
Techniques and Strategy
Journal of Insurance
Medicine 26 (3) p. 348-354

COMPARATIVE COHORT

http://www.nzgg.org.nz

Aim:
To identify those case-management • Disability Rating
techniques which improve disability, living, & Scale
occupational status of patients in a post-acute • Living status Scale
rehabilitation program.
• Occupational status
scale
39 adult TBI Ss. Two groups developed;
Group 1: 21 Ss, males only, supervised by a
single case manager, involved in a rehab
programme, & less than 20 years old.
Group 2: 18 Ss, males only, variety of case

Outcomes/results

• Ss in coordinated multidisciplinary rehabilitation not only showed
gains throughout the study period but also maintained treatment
effect after input ended.
• Coordinated caregivers had less distress.
• The comparison group, despite initial lower injury severity and
shorter hospital stay, did not demonstrate equivalent gains or any
posttreatment effect
• The results show the efficacy of a comprehensive, specialist
multidisciplinary regional service.

•

At placement, 46% in independent work; 25% in transitional
placements; 9% in long-term supported employment; 10% in
sheltered work; and 10% not placed.
• At 1-year follow-up (n = 101), 53% in independent work; 19% in
transitional placement; 9% in supported work; 6% in sheltered
work; and 13% unemployed
• Ss with greater disability require more time & rehabilitation
before placement.

• Case mangers with both claims & rehab authority are better at
making important decisions which could result in a successful
outcome.
• Statistical analysis indicated a positive relationship between two
case management factors & improved patient outcome.
• Pre-settlement of permanent disability advances for economic
assistance help the patients- may help the patient to focus on
rehab.
• Statistical analysis on discharge showed significant differences
between the groups i.e. group 1 made more improvement on the
DRS ( p<.05), LSS ( p<.05) and OSS (p< .05).

Notes

Abstract only

Abstract only

Reviewed by no.5
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Reference and study type

STUDY

Methods and Participants

Measures

Outcomes/results

Notes

managers who were matched to Group 1 case
mangers on 8 criteria. Ss 20 years or older.
All Ss were treated in the years 1981 or 198386 and treated in the same location. All three
scales obtained at admission and on
discharge.

3184 Greenwood,R et al
1994
Effects of case management
after severe head injury
BMJ 308 p.1199-1205
COHORT STUDY
2922
Schatz, P et al
2001
Underutilization of
neuropsychology in
traumatic brain injury
rehabilitation: is managed
care to blame?
NeuroRehabilitation, 2001.
16(4): p. 281-7

Aim: to examine the effects of early case
management for patients with severer head
injury on functioning, outcome & rehab
services.
126 patients aged 16-20 with severe head
injury. All received standard Rehab and 56
received case management.

Outcome:
Standard measures of
impairment, disability,
social functioning etc

• Case management is not a substitute for improved rehab services
• Case management increased the chance & range of contact with
impatient & outpatient rehab services, however duration of contact
was not increased by case management.
• Any trends in favour of the case management group could be
accounted for by group differences in initial severity of injury.

Aim: to evaluate factors determining which
individuals received neuropsychological
evaluations (NPEs) following TBI.
Comprehensive records from a Statewide/sponsored Head Injury Program were
followed or 10 years to monitor effects of
managed care on provision (or absence) of
formal NPEs and ultimately on rehabilitation
outcome.

• Only 26% got NPEs (within 1st 3 years post-tbi).
• In the years prior to and after large changes in managed care, there
were no differences in the provision of formal NPEs.
• Ss who were young, involved in liability claims, attended multiple
rehabilitation facilities, or had higher functional status at discharge
from primary rehabilitation werer more likely to received NPE.
• Ss receiving formal NPEs achieved greater functional
independence.

Aim: Discusses the evolution of TBI rehab
through three phases: acute, subacute and post
acute.
Describes the goals and theory of rehab in
relation to these phases

Three phases of rehab:
•
Acute rehabilitation takes place during coma and arousal
states Objective : accelerating arousal.
•
Subacute rehabilitation is designed to facilitate and accelerate
recovery of impairments. Physical as well as psychological

Abstract

LONGITUDINAL COHORT
STUDY
LEVEL +

497 Mazaux, J & Richer, E.
1998
Rehabilitation after traumatic
brain injury in adults
Disability and Rehabilitation

http://www.nzgg.org.nz

Limited abstract –but
phase 3 may be useful
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Reference and study type

20 (12) p.435-47

Methods and Participants

Measures

Specific to rehabilitation of severe TBI patients
•

LITERATURE REVIEW- NON
SYSTEMATIC

1692 Sesperez, J., S., et al.
2001
Trauma case management
and clinical pathways:
Prospective evaluation of
their effect on selected
patient outcomes in five key
trauma conditions"
Journal of Trauma Injury
Infection & Critical Care
50(4) p. 643-649.
REVIEW - PROGRAM
EVALUATION
LEVEL ~

1033 Gilson,S 1998
Case management and
supported employment: a
good fit
Journal of case
management 7(1) p.10-17
REVIEW- PROGRAM
EVALUATION

http://www.nzgg.org.nz

Outcomes/results

Aim: evaluation of a clinical pathway & case
management program over 1 year.
Program implemented in 5 trauma areas –
included severe head injury.
13 care elements with outcomes defined for each
trauma condition.
Deviations from expected outcomes were
defined as variances.
Expected outcomes measured before (stage 1)
and after introduction (stages 2 and 3) of clinical
pathways and case management.

Clinical Pathway
unknown.
Variance and rating
scale constructed by
Sesperez et al

Notes

independence and self-awareness are the major goals to
emphasize.
Post-acute rehabilitation phase includes outpatient therapy for
achieving physical, domestic and social independence,
reduction of handicaps and re-entry into the community.

• Variance Improvement
-Preclinical pathway implementation- stage 1 variance of 51.7
-Post-introduction clinical pathway- stage 2 variance of 42.3
-Stage 3 variance of 23.2

Abstract only

Concluded that clinical pathways and case management :
•
Identify areas that need improvement
•
improve delivery of patient care.

Ss -235 with a mean age of 41.8 (SD, 20.6) years
and mean Injury Severity Score (ISS) of 11.7 (SD,
11.0).
Discusses individuals with severe disabilities and
lack of vocational opportunities.
Reviews a new programme designed to provide
support for individuals with severe disabilities so
they can work competitively in the community.
The model of supported employment was first
implemented for individuals with mental
retardation but has been expanded to provide
services to individuals with acquired brain injury.

• The success of the program is the working relationship between the Limited abstract only
case manager and the job coach. Each professional plays
distinctive and critical roles in the supported employment
environment.
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Reference and study type

Methods and Participants

2232
Alexander, J &
Moore,D 2001
Primary care for children
with Brain Injury

Children who have sustained a brain injury
should receive specialized, coordinated, familycentered care from their primary care
providers.

North Carolina Medical
Journal 62 (6) 344-8

By knowing more about the etiology,
assessment, associated conditions, and
prevention of pediatric TBI, medical providers
can better address the multiple needs of the
child and family as they cope with new
challenges.

GL- NOT EVIDENCED
BASED
1188 Vander Laan, R. et al
2001.
Integration through a citywide brain injury network
and best practices project.

Aim: Integration of systems of service for
individuals who have sustained a brain injury

GL- DESCRIPTIVE

Clients with ABI and families living in Toronto.

Measures

•

RV GL program

• Ongoing

Measures unknown

• The hope is that this initiative will result in enhanced consistency
across programs, ensuring universal access to treatment and
interventions following brain injury from the time of an individual's
injury through integration into the community.

the case manager
developed informal
ratings on range of
disabilities

• Unclear

Described as Toronto Acquired Brain Injury (ABI)
Network attempting to create an “effective
integrated system of service best practices,
Neurorehabilitation 16(1) p. related to assessment and outcomes, rooted in
empirical evidence and current
17-26.
research.”Methodology unclear.

2425 Fitzsimmons , R 2003
Brain injury case
management: the potential
and limitations of late-stage
intervention -- a pilot study
Brain Injury 17 (11) p.947-71

Aim: to examine case management
intervention within the longer-term & how this
improves function & social/community
reintegration.
10 case management studies were
developed. Age, sex, cause of injury, time postinjury, nature of brain injury, sequelae-and
consequent intervention-differed widely.

CASE STUDIES
3 case studies are reported. The case
manager used whatever appropriate resources
they had available. This could be extra funding/
services whilst for others there was nothing
available other than existing statutory or
voluntary agencies

http://www.nzgg.org.nz

Outcomes/results

Notes

Full text

Abstract only

Full text
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Reference and study type

Methods and Participants

The assessments and nature of
interventions are described, discussed and
conclusions offered

http://www.nzgg.org.nz

Measures

Outcomes/results

Notes
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Question 12: Effective interventions: supported employment
Reference and study type

5 Chesnut,R et al 1998
Evidence Report on
Rehabilitation of Persons with
Traumatic Brain Injury.
Evidence report
Agency for Health Care Policy
and Research

Methods and Participants

Question: Does the application of supported
employment enhance outcomes for persons with
TBI?
• Defines 5 models of supported employment.
• Summarises the predictors for success in
supported employment

Measures

Medline search
(1996-1997),
Healthstar search
(1995- 1997),
CINAHL (19821987), PsychINFO
(1984-1997).

SYSTEMATIC REVIEW
422 NHS Centre for Reviews
and Dissemination 1999
Modified work and return to
work: a review of the literature

SYSTEMATIC REVIEW

3174 Scheider JC 2003
Is Supported Employment
Cost Effective? A Review
The International Journal of
Psychosocial Rehabilitation 7
p. 145-156

http://www.nzgg.org.nz

•

Searches:
Medline
PsycINFO
The studies included various work environments ie.
ABI.
Sheltered work shops. 3 studies included workers
with TBI.
The searches limited
to empirical studies
29 articles reporting on 24 different study
and reviews
populations were included in the overview.
published in English
from 1975 to March
11 studies which were rated as moderate to high
1997.
quality were synthesised and analysed.
Aim: Summarise the evidence for cost
effectiveness of supported employment.
Focus is the cost findings on interventions for
people with mental health problems.
One model of supported employment, Individual
Placement and Support (IPS), has ample evidence
for its effectiveness, and this is reviewed.

•

Notes

• No direct evidence from RCTs regarding the efficacy of
supported employment.
• Level of evidence is limited in the literature- class IIb evidence is
that supported employment can improve outcomes for survivors
of TBI.
• The most literature relates to outcome evaluation studies.
• Most of the review focused on one model of supported
employment – the individual placement model.
• Most evidence comes from two programs of research
• 2 studies are summarised in evidence tables 9-11

Aim: To assess the structure, effectiveness &
efficiency of modified-work programmes

21 cost studies of supported employment studies
all related to people with learning disabilities.
SYSTEMATIC REVIEW
LEVEL ~

Outcomes/results

•
•
•

•
•
•
•
•

Modified work-programmes facilitate the return to work for
temporarily and permanently disabled workers.
Employees with access to modified work, return to work
after a disabling injury about twice as often as those
without access to modified duty.
Work programmes are cost-effective
Work programmes need to be standardised as this review
included many different applications

Individuals with a higher IQ appear to benefit monetarily from
a supported programme than individuals with lower IQs.
The client’s cost-benefit ratio is positive.
Supported employment was consistently less costly than
sheltered work. ( superior employment outcomes & greater
generation of tax)
Overall the cost of supported employment is difficult to
ascertain as there is variation in the models.
The long-term impact of supported employment is not known.

Limited to English so
not entirely inclusive.
No control groups in
many studies

NB. Mental health
focus
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Reference and study type

1972 Sander,A 2000
Impact of Extended Case
Management on Vocational
and Psychosocial Outcome
After Traumatic Brain Injury
The Institute for Rehabilitation
and Research

RCT

896 O’Neill, J et al 2004
The Program Without Walls:
innovative approach to state
agency vocational
rehabilitation of persons with
traumatic brain injury
Archives of physical medicine
and rehabilitation 85 (4 Suppl
2) p.68-72
CONTROLLED TRIAL

http://www.nzgg.org.nz

Methods and Participants

Aim: to determine the impact of extended case
management on the job maintenance and
community integration of persons with TBI
Ss with TBI who are enrolled in a rehabilitation
programs, with the goal of returning to work.
On discharge from the program, Ss randomized
into 2 groups.

Measures

Outcome measures:
*Monthly
Employment Ratio
*the CHART
* the CIQ
* Employer
Satisfaction Survey
* Satisfaction with
Life Scale.

Outcomes/results

•

Not provided

Notes

Abstract only

Experimental group receives:
•
extended case management services for
1 year including monthly interactions with
employers, job coaching services, job
placement and maintenance.
•
The control group received the standard
follow-up services provided by the postacute program, which includes a followup phone call at 3 months and 1 year
after discharge.
Aim: Describes Program Without Walls (PWW) a
community- based vocational rehab programme for
TBI.
21 Ss received PWW rehab and 21 matched
control group received traditional vocational rehab.
Ss not assigned randomly to groups.

PWW group
received person –
centred &
community-based
vocational rehab.
Control – group were
referred to a variety
of organisations.
Data collected from
central files &
several variables
assessed at closure.

• PWW placed more Ss who worked greater hours and earned
more than the traditional voc rehab group.
• PWW did not increase cost of case services

Abstract only
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Reference and study type

170 Tate, R 2004
Assessing support needs for
people with traumatic brain
injury: the care and needs
scale (CANS)
Brain Injury 18 (5) p.445-460
COHORT STUDY

923 Wehman, P et al 2003
Supported employment for
persons with traumatic brain
injury: a preliminary
investigation of long-term
follow-up costs and program
efficiency
Archives of physical medicine
and rehabilitation 84 (2)
p. 192-6

Methods and Participants

Aim: to examine the validity & sensitivity of the 8category Care & Needs Scale- CANS - for TBI
support needs.

Care and Needs
Scale (CANS) was
compared with
a. Supervision
67 Ss who had a severe TBI 20-26 years previously
Rating Scale
had their CANS score compared with 3 other
(SRS)
scales.
b. Craig handicap
Assessment &
Reporting
Technique
(CHART)
c. Sydney
Psychosocial
Reintegration
Scale (SPRS)
Aim: To investigate:
a. the long-term follow-up costs of supported
employment
b. employment characteristics for individuals with
moderate to severe TBI
59 Ss with TBI who were in supported employment
programme over a 14-year time period. Ss had to
be placed in one competitive supported
employment position during the study period. The
program uses the individual placement model of
supported employment.

PROSPECTIVE COHORT
STUDY
LEVEL X
930 Bounds, T et al 2003
Gender differences in a sample
of vocational rehabilitation
clients with TBI
NeuroRehabilitation 18 (3)
p.189-96

http://www.nzgg.org.nz

Measures

Aim: to study successful vocational outcomes by
gender. Males and females experience different
cognitive, emotional and vocational outcomes
following TBI
78 Ss with TBI ( 55 male & 23 female) who
received vocational rehab.

Outcomes/results

Notes

• CANS showed a strong correlation with SRS ( rs =0.75), and with Abstract only
CHART and SPRS ( range rs= -0.46 to -0.85)
• Regression showed that using variables collected ( at the time of
discharge from rehab) CANS could predict the level of
independence 77% of the time.

Following data
collected at client
placement
1.Costs of supported
employment,
2.employment
characteristics (eg,
wages, length of
employment)
3. benefit-cost ratios
of supported
employment for
individuals with TBI.

• The average length of employment was 42.58 months.
• Average gross earnings- US $26,129.74 for individuals during
their entire duration of employment.
• Individuals with TBI earned an average of US $17,515 more than
the costs associated with their supported employment.
• Supported employment is cost effective for individuals with TBI &
cost decreases over time.

Abstract only

Data collected;
1. injury severity
2.demographics
3.neuropyschological
abilities
4. vocational
outcomes
5. financial outcomes

• Despite similar severity, neuropsychological and demographic
characteristics, more men (43.6%) received voc rehab services
than women (21.7%).
• Only 4.4% of the women were successfully employed through the
voc rehab service, compared to 23.6% of the men.

Abstract only
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

COHORT STUDY
LEVEL X

931 Johnstone, B et al 2003
Rural/urban differences in
vocational outcomes for state
vocational rehabilitation clients
with TBI

Aim :To evaluate differences in vocational
outcomes for rural/ urban persons with TBI.

NeuroRehabilitation 18 (3)
p.197-203

All Ss were followed from enrolment to case
closure.

78 Ss who requested vocational rehab over a 2
year period. 28 were rural and 50 urban.

COHORT STUDY
981 Malec, J. F et al 2000
A medical/vocational case
coordination system for
persons with brain injury: an
evaluation of employment
outcomes

Aim: To evaluate initial placement and 1-year
employment outcomes of a Medical/Vocational
Case Coordination System (MVCCS) for persons
with brain injury. Includes supported employment &
job coaching.

114 Ss aged 18 to 65 years with acquired BI.
Measure taken initially and one year later
Archives of physical medicine
and rehabilitation 81(8) p.100715.
RETROSPECTIVE COHORT STUDY

http://www.nzgg.org.nz

Data collected;
1. injury severity
2.demographics
3.services provided
4. vocational
outcomes

• Few differences were found between the groups in demographics, Abstract only
injury severity or neuropsychological test scores.
• Urban Ss received significantly more maintenance funds
,transportation services & on-the-job training
• 24% of the urban Ss were successfully employed at case closure,
compared to only 7% of rural Ss. ( not statistically significant)

All Ss completed a
standard
neuropsychological
evaluation
Outcome measures
* Five levels of
Vocational
Independence Scale
(VIS).
Predictor variables:
*Preinjury
employment status
(VIS)
* years of education,
*severity of initial
injury
* time since injury
* current impairment
* impaired selfawareness

•

At placement, 46% in independent work; 25% in transitional
placements; 9% in long-term supported employment; 10% in
sheltered work; and 10% not placed.
• At 1-year follow-up (n = 101), 53% in independent work; 19% in
transitional placement; 9% in supported work; 6% in sheltered
work; and 13% unemployed
• Ss with greater disability require more time & rehabilitation
before placement.

Abstract only
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Reference and study type

1012 Johnstone, B et al 1999
Neuropsychological
impairments, vocational
outcomes, and financial costs
for individuals with traumatic
brain injury receiving state
vocational rehabilitation
services
Journal of head trauma
rehabilitation 14 (3) p.220-32

Methods and Participants

Measures

Outcomes/results

Aim: To determine the relationship among
neuropsychological variables, vocational outcomes,
and vocational costs for Missouri Division of
Vocational Rehabilitation (MO-DVR) clients with
TBI

*intelligence (WAISR) *memory (WMSR General and
Delayed Memory
Indices)
* attention (WMS-R
Attention Index)
* speed of
processing (Trails A)
*cognitive flexibility
(Trails B)
*Voc Rehab costs at
closure.

• Surprisingly the Successfully Employed group had significantly
greater neuropsychological impairments
• Greater decline in delayed memory was associated with higher
DVR costs (r = -0.30, P <.05)
• More indices of relative decline were significantly correlated with
vocational outcomes (5/6) than were indices of absolute
functioning (3/6).
• DVR is effective in providing services to individuals with the most
significant neuropsychological deficits.

Abstract only

• Significant differences were found in closure status & vocational
rehabilitation expenditures for Ss when comparing those who
were provided assistive technology with those who were not.
• No significant differences in weekly earnings were found when
comparing the 2 groups.

Abstract only

110 Ss referred for neuropsychological evaluations
were followed until DVR case closure. Ss were
grouped by employment status at case closure i.e:
Successfully Employed.

COHORT STUDY
1366 Gamble,D & Stacher, J
2002
Rehabilitation outcomes,
expenditures, and the provision
of assistive technology for
persons with traumatic brain
injury
Journal of Applied
Rehabilitation Counseling 33
(3) p.41-44

Aim: Compare differences in voc rehabilitation
outcomes (i.e., closure status and weekly earnings)
& expenditure based on the assistive technology.
Ss 1,145 (aged 16-71 yrs) with TBI whose cases
were closed in a southeastern state.

Notes

30 Ss received assistive technology during
vocational rehabilitation

COHORT STUDY
1390 Gayda, C. A. 2000.
The role of social support in
psychological outcome
following traumatic brain injury

Aim: investigation the role of social support in
predicting employment status, independent living,
and participation and satisfaction in social activities
following traumatic brain injury (TBI).

Allegheny University Health
Sciences, US

Ss completed several questionnaires assessing
perceived social support, employment status, living
situation, and satisfaction and participation in social
activities. The investigator completed measures
assessing the subject's physical and cognitive
functioning.

COHORT STUDY

http://www.nzgg.org.nz

*Questionnaire
*Researcher’s own
measures of Ss
functioning

• Hypothesis that social support would act as a 'moderator' in
buffering the effects of deficits in physical & cognitive functioning
was supported.
• Findings suggest that perceived social support may be an
important first step in evaluating those factors which may impact
a person's social life following TBI.

Abstract only
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

50 Ss who had sustained a TBI one year ago or
more.

1429 Johnson, R 1998
Aim: 62 Ss, who were previously followed up about
3 yrs, 6 months post-injury were investigated again
How do people get back to
work after severe head injury?: 10 yrs.
A 10 year follow-up study
Data collected via questionnaire or by interviews.
Neuropsychological
Ss had severe TBI.
Rehabilitation 6 (1) p.61-79

•

•

COHORT STUDY

•

1858 Mysiw, W et al 1989
Vocational evaluation of
traumatic brain injury patients
using the functional
assessment inventory
Brain Injury 3 (1) p.27-34
COHORT STUDY

http://www.nzgg.org.nz

Aim: To develop an instrument to screen TBI
persons regarding their readiness to participate in
comprehensive vocational planning and evaluation
The Functional Assessment Inventory (FAI) was
administered to 76 subjects with moderate or
severe TBI & the results compared with the MiniMental State various other measures to ascertain
vocational readiness.

•

Current
work
status and
employme
nt history
since
injury
Reasons
for leaving
job
Training
schemes
attended

Initial assessment:
Functional
Assessment
Inventory (FAI)
Compared to:
1. Rancho Los
Amigos
Hospital
Levels of
Cognitive
Functioning,
2. the MiniMental State
3. GOS

•
•

•
•

Of the total, 42% had re-established themselves in
employment, 20% showed an irregular pattern of work &
remainder had made little or no attempt to work at all.
Few changes in work status once 18 months to 2 years
had elapsed since the injury.
Irrespective of the level of disability, those with good
support / training & had time to adapt to the work place, did
better than those without these advantages

The results showed that the FAI composite score had the
greatest power in screening the vocational readiness, then the
Glasgow Outcome Scale.
The FAI cluster scores demonstrated reasonable discriminative
ability, which may prove useful in directing ongoing remediation

Abstract only
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1860

Johnstone, B

Race Differences in a
sample of vocational
rehabilitation clients with
TBI

Methods and Participants

Aim: evaluate race differences in demographics,
2 injury severity, and vocational outcomes for
0 persons with TBI.
0
3 75 SS with TBI (13 African American, 62
Caucasian) who requested services from the
Missouri Division of Vocational Rehabilitation (VR)
over a 2-year period.
71% male

Brain Injury 17 (2) p.95104

All SS completed a standard neuropsychological
evaluation and completed VR services (i.e. were
followed from enrolment to case closure).

Measures

* Demographics (i.e.
age, race, level of
education), *injury
severity (i.e. LOC,
PTA etc)
* VR services
provided (e.g on-thejob training) * VR
outcomes
(successfully vs
unsuccessfully
employed.
* neuropsychological
tests i.e. Wechsler
Adult intelligence
scales

Outcomes/results

•
•
•

Notes

few race differences in demographics or injury severity
no difference in the number of successfully employed African
Americans (23%) vs Caucasians (18%).
African Americans and Caucasians with TBI achieve similar
vocational successes if they receive state VR services

COHORT STUDY

3176 Wehman, P et al 1990
Return to work for persons with
traumatic brain injury: a
supported employment
approach
Archives of Physical Medical
rehabilitation 71 (13) p.1047-52

Aim: Supported employment was used to place 41
persons into competitive employment during 30
months
SS had severe head injuries. Approximately 7
years had passed since injury for all referred
clients, who had LOC for a mean of 53 days.

•
•
•

Abstract only
Only 36% of referred clients had achieved any competitive
postinjury employment, compared with 91% of the same group
who were competitively employed before injury.
Job retention rate was 71%
A mean of 291 hours of job coaching was required to place
and maintain all clients in supported employment.

COHORT STUDY
LEVEL X
3177 Wehman, P et al 1993
Critical factors associated with
successful supported
employment placement of
patients with severe traumatic
brain injury

Aim: Examine the effectiveness of supported
employment programmes in improving the
vocational status of clients with TBI.

•

Ss 39 individuals participating in a return to work
programme in a supported employment model.

•

Brain Injury 7 (1) p.31-44

The authors wanted to identify those characteristics
which differentiated successful and unsuccessful

http://www.nzgg.org.nz

The 2 groups differed on key employment outcomes.
Individuals rated most difficult were younger, possessed
functional limitations & displayed deficits in numerous workrelated skills.
Recommendations are made for applying these findings to
assessment, placement, and training activities within
vocational rehabilitation programmes re. TBI

Abstract only
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

Ss Employment specialists divided the Ss into 2
groups rated as the least or most difficult to place.
COHORT STUDY
3173 Bond, G et al 2001
Implementing Supported
Employment as an EvidenceBased Practice
Psychiatric Services 52 (3)
p.313-322

Aim: To provide evidence based research
regarding supported employment for people with
severe mental illness.

•

This paper reviews the findings from eight
randomized controlled trials and three quasiexperimental studies.

American Journal of Physical
Medical Rehabilitation 72 (6)
p.355-63
COHORT STUDY

The present study reports the results of a
•
outcome
supported employment program that has placed 80
indicator
individuals into competitive employment during a 5for work
year time period.
capacity:
( linked to earlier study done in 1990)
the monthly
employment ratio,
All Ss had severe TBI with an average of 48 days
which is computed
LOC.
by dividing the
number of months
employed during an
employment phase
(i.e., pre/post injury)
by the total possible
months an individual
would have the
opportunity to be
employed
•
Neuropsyc
hologic
evaluation

955 Yasuda, S et al 2001
Literature review regarding the return to work for
Return to work for persons with persons with TBI
traumatic brain injury
Includes return to work outcomes, factors
American journal of physical
influencing return to work, and vocational programs

http://www.nzgg.org.nz

•
•
•

COHORT STUDY
3178 Wehman, P et al 1993
Return to work for persons
following severe traumatic
brain injury. Supported
employment outcomes after
five years.

•

•
•
•

The effectiveness of supported employment appears to be
generalizable across a broad range of clients & community
settings.
Access to supported employment programs remains a
problem.
RCT studies reported significant gains in obtaining & keeping
employment for persons enrolled in supported employment.
Specific details about the best ways to provide supported
employment services has not been adequately researched.

NB. Focus on
severe mental illness
Have full text

Limited abstract
Neuropsychologic evaluation revealed defective cognitive
functioning, which contributed to diminished employment
potential.
The monthly employment ratio increased from 13% after injury
with no supported employment to 67% with supported
employment services
A mean of 250 staff intervention hours were required to train
and provide follow-up services to the Ss

• Provides guidelines for professionals working in supported
employment

Abstract only
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Reference and study type

medicine & rehabilitation 80
(11) p.852-64

Methods and Participants

Measures

Outcomes/results

Notes

that enhance employment i.e a supported
employment approach.

REVIEW-NON SYSTEMATIC

An overview of selected federal funding initiatives
related to the employment services to people with
brain injuries.

• The use of specialized employment services has proven to be far Very limited abstract
more effective, but funding is limited.
• Many states have developed innovative services & approaches
that are improving the placement and retention rates of individuals
with TBI.

908 Vandiver, V et al 2003
Supporting employment for
adults with acquired brain
injury: a conceptual model

Aim: to describe the Brain Injury Assessment Model
(BIAM) as a tool for vocational assessment for
persons with an acquired brain injury who are
seeking or returning to work.

• Address deficits by using a supportive vocational rehab team
approach which focuses on cognitive, functional and physical
variables.

Journal of Head Trauma
Rehabilitation 18 (5) p.457-63

Outlines the psychosocial, cognitive and physical
deficits negatively impact on these people returning
to work.

978 Goodhall, P et al 2001
The changing face of publicly
funded employment services
Journal of head trauma
rehabilitation 16(1) 94-106
REVIEW-NON SYSTEMATIC

Abstract -limited

REVIEW OF MODEL
1031 Wall,J et al 1998
Community-based training
after acquired brain injury:
preliminary findings
Brain Injury 12 (3) p.215-24
PROGRAM EVALUATION
1113 Wehman, P et al 1998
Supported employment: a
decade of rapid growth and
impact
American Rehabilitation 24 (1)

http://www.nzgg.org.nz

Supported employment & community-based
approaches are helpful for the process of
identifying, securing and maintaining work
The program described here combines work
adjustment training and supported employment.
38 Ss with brain injury were contacted after
completing the programme.
This study reports the results of a 10-year effort to
chart the growth of supported employment & covers
the disability profile of participants, consumer
outcomes, funding mechanisms, and program
expenditures.

•
•

A total of 59% of these persons remained employed at followup, compared to 32% at time of injury.
Additional outcome data are presented to describe the
usefulness of this approach.

Limited abstract

• The costs and outcomes for supported employment and sheltered Limited abstract
employment are compared.
• Strategies to expand the programme are covered.
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

31-43 p.31-43
PROGRAMME EVALUATION
1114 Kay, H 1998
Vocational rehabilitation in the
US
United States Department of
Education National Institute on
Disability and Rehabilitation
Research
REVIEW OF PROGRAMME
1419 Groswasser,Z 1999
Return to work as an
integrative outcome measure
following traumatic brain injury
Neuropsychological
Rehabilitation 9 (3-4) p.493504
REVIEW – NON-SYSTEMATIC
1588 Brewin, J & Hazell,A
2004
How successful are we at
getting our clients back to
work? The results of an audit
The British Journal of
Occupational Therapy 67 (4)
p.148-152
REVIEW OF PROGRAMME

http://www.nzgg.org.nz

This study gives an overview of the state voc
rehab programmes.

• On completion of the voc reb programme 85% of the participants
were competitively employed compared to 18% before rehab.

Abstract only

Reviews the participants, vocational outcomes of
the participants before and after voc rehab,
services received from voc rehab programme.
Ss - 61.9% were aged between 20-44 yrs & over
half ( 55% were male)
Successful participants spent ( on average) 2
years in the programme.
People with severe TBI often have many
impairments i.e. communication skills that hamper
their capability to return to work & continue working.

•

The results of recent follow-up study of 334 severe TBI
patients (18-65 yrs old at follow-up) showed that 55.7%
were gainfully employed 8-13 yrs postdischarge from
hospital.

•
•

Abstract only
Highlighted area where the processes were nott useful.
Multi-agency team important to achieve a successful return
to work

Comprehensive rehabilitation programs, gradual
return to work, inpatient and outpatient vocational
rehabilitation, & supported employment are
effective in returning patients to stable employment.
Aim: To audit a project set up in 2000 to develop
guidelines helping clients to return to work.
A retrospective audit of a rehab unit providing
rehab to neurological or rheumatoid adults aged
16-65.
Focused on those who had expressed an interest in
employment issues.
Data collected via occupational therapy notes and
phone interviews.
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Reference and study type

Methods and Participants

1859 Kreutzer J et al 1998
Supported employment and
compensatory strategies for
enhancing vocational outcome
following traumatic brain injury
Brain Injury 2 (3) p.205-23

This review :
1. reports on post-injury vocational status of
moderate & severe TBI survivors & describes
reasons for reduced employment i.e. emotional &
neuropsychological changes.
2. describes 2 approaches have been developed
for TBI people.

REVIEW- NON-SYSTEMATIC

1): Supported employment: assists the client to
select, obtain & maintain suitable employment
based on his/her abilities.

Measures

Outcomes/results

•

The greater use of supported employment and
compensatory strategies is likely to enhance employment
outcomes for those with traumatic head injury.

Notes

Abstract only

2: Development of Compensatory strategies to
help offset intellectual problems which may
interfere with learning job skills.
3181
Holzberg, E 2001
The best practice for gaining
and maintaining employment
for individuals with traumatic
brain injury.

Literature review of current traumatic brain injury
vocational rehabilitation programs including: holistic
cognitive rehabilitation, school to work transition,
and supportive employment followed by a proposal
for the best practice

Need full text

Work 16(3): p. 245-258.
NON-SYSTEMATIC REVIEW
984 Kowaske, K et al 2000
Vocational reentry following
TBI: an enablement model

Aim :The importance of environmental factors for
optimizing return to work following TBI

Descriptive factors

3 case studies from a TBI rehabilitation program.

• Case studies showed the need for specialized treatment based on Abstract only
the person’s strengths/weakness & the person’s environmental
factors that may influence return to work.

Journal of Head Trauma
Rehabilitation 15 (4) p.989-99
CASE STUDIES
1389 Stroup, E
Locus of control, awareness of
deficit, and employment
outcomes following vocational
rehabilitation in individuals with
a traumatic brain injury

http://www.nzgg.org.nz

This study looks at a TBI population who received
services through state-funded vocational
rehabilitation programs.
30 TBI Ss who received Vocational Rehabilitation
completed comprehensive interviews and other
tests.

* interviews
* Patient
Competency Rating
Scale (PCRS)
* Internal Control
Index (ICI)
* neuropsychological

•
•
•

Overall time spent working decreased from 75% pre-injury Abstract only
to 39% post-injury.
Participants with poor vocational outcomes underestimated
their level of impairment on the PCRS relative to informant
ratings.
Voc Rehab clients need to be aware of their deficits to set
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Reference and study type

Methods and Participants

THESIS ( QUALITATIVE)

3182 Levack,W et al 2004
Success in the workplace
following traumatic brain injury:
are we evaluating what is most
important?
Disability & Rehabilitation 26
(5) p.290-298

Measures

Outcomes/results

tests

realistic goals.

•

Aim: To explore the experiences of individuals who
have attempted to return to work following TBI, with
an emphasis on factors that related to perceptions
of 'success' or 'failure'.

•

7 Ss with moderate to severe TBI were interviewed
and common themes analysed.
Community consultation provided additional
perspectives in the interpretation and validation of
results.

Notes

•

Abstract only
Partly supports the assumption that paid employment is
indicative of success following TBI
Other common themes (1) return to employment
contributed to catastrophic personal events, (2) feelings of
success were achieved even though paid employment was
not, and (3) success in the workplace was associated with
factors other than hours worked or pay earned.
This research suggests that the use of work placement as
a measure of successful rehabilitation might misrepresent
the perspective of individuals with TBI

QUALITATIVE STUDY
935 Turkstra, L & Flora, T.
2002
Compensating for executive
function impairments after TBI:
a single case study of
functional intervention

Aim: To demonstrate the effectiveness of
compensatory strategies for impairments in
executive function. This may enable the Ss with
TBI to obtain professional employment.
One case study of a client with TBI

Journal of communication
disorders 35 (6) p.467-82

In a series of
individual speechlanguage therapy
sessions,
compensatory
strategies were
developed, refined,
and trained in mockinterview situations.

Abstract only
• Significant improvements i.e. in report-writing accuracy & the
client was able to obtain & maintain competitive employment.
• Strategies supporting the executive function improve performance
on verbal tasks and provide information on self- perceived efficacy
and stress on performance after TBI.

CASE-STUDY
1392 O’Reilly et al 2000
Using problem solving
approach to teach social skills
to workers with brain injuries in
supported employment settings
Journal of Vocational
Rehabilitation 14 (3) p. 187194

http://www.nzgg.org.nz

Aim: Examined the effectiveness of a problemsolving intervention to teach social skills to 2 male
workers with traumatic brain injuries (aged 21 and
30 yrs)
Both Ss had problems with social skills & this
jeopardized their job placements.
Two problematic social skills were selected for
intervention with each S.

The intervention was All targeted social skills increased in the training setting when the
evaluated using a
intervention was implemented.
multiple baseline
design across social The social skills used at work sites
skills for each of the
Ss

Limited abstract
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

CASE STUDY

2438 Gamble, D & Moore, C.
2003
Supported employment:
Disparities in vocational
rehabilitation outcomes,
expenditures and service time
for persons with traumatic
brain injury
Journal of Vocational
Rehabilitation 19(1): 47-57.

http://www.nzgg.org.nz

1,073 public vocational rehabilitation clients with
TBI. 78 received supported employment services
during the vocational rehabilitation process

Participant race,
education level, age,
marital status,
gender, prior work
experience, and
disability severity
were controlled for
all dependent
variables but
occupational
placements.

This study examined differences in closure status, occupational
placements, weekly earnings, hours worked each week,
expenditures, and time in rehabilitation for persons with traumatic
brain injury (TBI) based on the provision of supported employment
services
Significant differences were found in closure status when comparing
consumers who received supported employment services to those
who did not. Most competitively employed participants in both groups
were working in miscellaneous occupations at case closure.

For competitively employed
consumers, significant
differences were found in
weekly earnings, hours
worked per week, and
expenditures when
comparing the two groups.
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Question 12a: Effective interventions: predictors of return to work & leisure activities
Reference and study type

1993 Coster,R 2000
Does the use of compensatory
cognitive strategies improve
employment outcomes in
people with an acquired brain
impairment?
REVIEW -CAT

Methods and Participants

Measures

Outcomes/results

Does the use of compensatory cognitive
strategies improve employment outcomes in
people with and acquired brain impairment?

No published evidence that compensatory cognitive strategies
improve employment outcomes in people with acquired brain
impairment regarding functional outcomes.

Compensatory cognitive strategies (eg. memory
retraining, planning and organisation skills) are
often recommended and used as part of a
vocational rehabilitation program for individuals
with acquired brain impairment (ABI). What is
the effectiveness of this type of intervention in
resulting in improved employment outcomes for
this population?

1. High levels of evidence for the use of compensatory cognitive
devices (diaries, notebooks, etc) in people with TBI, to reduce
memory failure.

.

Notes

Full text

2. High levels of evidence that compensatory memory strategies
training (e.g. mnemonics, rehearsal etc) are recommended for
individuals with mild memory impairments from TBI.
3. High levels of evidence that practice in visual scanning (using
large apparatus) improves visual deficits after right hemisphere
stroke & can be used in everyday activities.
4. Lower levels of evidence for other practices e.g. teaching selfregulation; teaching formal problem solving in individuals with TBI.
Current evidence can neither support nor refute the functional
outcome of treating memory deficits or alertness deficits in people
who have suffered from a stroke

34 Drake, A et al 2000
Factors Predicting Return to
Work Following Mild Traumatic
Brain Injury: A Discriminant
Analysis
Journal Trauma Rehabilitation
(15)5 p.1103-1112

COHORT STUDY

http://www.nzgg.org.nz

121 MTBI in military personnel. Average age
25.7 ( originally 132 subjects – 11 lost in followup)

Baseline evaluation
included
1. California
Verbal
Subjects followed up 3 months after enrolment in
Learning Test
study & work status assessed.
2. Controlled
oral Fluency
Ss assigned to either full duty group (65 Ss) or
test
limited duty (56 Ss) based on medical
3. Wisconsin
assessments.
Card Sorting
Test
4. Map Planning
Test
5. Mazes Test
6. Paced
Auditory

• Analysis showed that age & 3 cognitive variables
- Verbal memory, verbal fluency and mapped test of planning
and strategy - are predictive of work status 3- 15 months after
TBI
• Differences between the groups ( Limited Duty Group scoring
below Full duty Group) in the California Verbal Learning Test
(P<.05) and Map Planning (p < .05)

Full text
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

Addition Test
New adult
Reading Test
8. Frontal Lobe
Personality
Survey
Neurobehavioral Rating
Scale
7.

92 Kreutzer, JS et al 2003
Moderating Factors in Return
to Work and Job Stability After
Traumatic Brain Injury
Journal of Head Trauma
Rehabilitation 18 (2) p.128-138
COHORT STUDY

http://www.nzgg.org.nz

186 adults ( 18 to 62 years old) with TBI
studied at several intervals:
1, 2, 3 and 4 years after TBI to assess work
stability.
All were employed before TBI.

1.

Interviews with Ss
to ascertain work
type i.e.
unemployed,
student etc.
2. Job stability: stable
employment =
employed at all 3
follow-ups,
unstable =
employed at 1 or 2
of the follow-up
intervals &
unemployed =
unemployed at all
follow-ups. Data
collected via
interviews face-toface or via phone
or mail
questionnaire.
3. Disability Rating
Scale.
4. FIM instrument.
5. Duration of LOC

•
•
•
•
•

Work type after TBI – 42% were competitively employed 3 years Full text
after TBI. If a person is employed 1 year after his/her TBI then
likely to be employed 2 or 3 years post-injury.
Job stability -34% of the Ss stably employed after TBI, 27%
unstably employed & 39 % unemployed.
Ss with higher education were significantly likely to be in stable
employed post-injury (p< .01)
Age, length of unconsciousness and Disability Rating Scale are
accurate predictors of job stability one year after injury.
Highly predictive of job stability was the Disability Rating Scale –
78% of Ss with no impairment employed after one year postinjury whilst severely impaired Ss unemployed at all 3 follow-ups.
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Reference and study type

Methods and Participants

114 Cattelani, R et al 2002
Competitive re-employment
after severe traumatic brain
injury: clinical, cognitive and
behavioural predictive
variables

35 severe TBI subjects selected from 228
admissions over 3 years to ascertain reemployment after TBI. 28% female.
Ss were aged 15-35 years old, employed
competitively or students, had a severe TBI
based on Glasgow Coma Scale.

Brain Injury 16 (1) p.51-64

Comprehensive neurophyisological, intellectual,
cognitive & behavioural examinations were
undertaken at the acute, sub acute and chronic
phases.

COHORT STUDY

898 Franulic, A et al 2004
Psychosocial adjustment and
employment outcome 2, 5 and
10 years after TBI
Brain Injury 18 (2) p.119-29
LONGITUDINAL COHORT
STUDY
920 Johnstone, B et al 2003
Predictors of success for state
vocational rehabilitation clients
with traumatic brain injury

•
•

•

Barthel Activity
of Daily Living
Wechsler Adult
Intelligence Scale
Revised
9
neuropsychologic
al functions were
tested
check list of 18
items to assess
behavioural
profiler

a. clinical interviews
b. Hamilton Anxiety &
202 Ss employment situations were studied at 2, Depression Rating
5 and 10 years after TBI
Scale
c. Neurobehavioural
Rating Scale ( NRS-R)
d. interviewing the
subject at work
e. interviewing the S’s
work supervisor
Aim: determine the characteristics of TBI
survivors who request vocational rehab and
determine the best predictors of successful
vocational outcomes

COHORT STUDY

http://www.nzgg.org.nz

•

Aim: To describe return to work predictors.

78 Ss with TBI who requested vocational rehab.
Archives of physical medicine
and rehabilitation 84(2) p.161-7

949 Wagner, A et al 2002
Return to productive activity
after traumatic brain injury:
relationship with measures of
disability, handicap, and
community integration

Measures

Aim: identify the factors associated with
successful return to productive activity (RTPA) 1
year after hospitalization with TBI & the
relationship between successful RTPA and other
measures such as impairment.

•
•
•
•
•

Demographic date
Severity of injury
Neuropsychologic
variables
Vocational services
Vocational status

Outcomes/results

•
•
•

Injury severity (GCS level, CT scan abnormalities, Barthel
Activity of Daily Living index) are unrelated to re-employment
after severe TBI.
Re-employed Ss had significantly better scores on length of
coma, PTA, intellectual status, cognitive functioning and
behavioural sequence.
19 of the Ss re-employed after severe TBI

Notes

Small sample

• Unemployed Ss- more severe symptoms of depression & anxiety
then those working
• Significant differences in NRS-R between those Ss employed and
those unemployed.
• Variables leading to poor adaptation and readjustment to work
were age, low educational status, lack of qualification & cognitive
impairment

Full text now

• Main characteristics: male, white, low intelligence and limited
education
• Majority experienced severe TBI i.e. hospitalised, LOC,PTA.
• 17% were successfully employed at time of case closure
• Regression showed that delivery of voc rehab services (i.e.,
vocational guidance and counselling, on-the-job training)
predicted vocational outcome - demographic, injury severity, and
neuropsychological variables did not.

Full text now

• 72% achieved RTPA.
• An association between RPTA & premorbid educational level,
premorbid psychiatric history, violent mechanism of injury,
discharge status after acute hospitalization, prior alcohol and drug
use, and injury severity.
• Handicap & community integration at 1-year postinjury were

Full text now
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Reference and study type

Archives of physical medicine
and rehabilitation 83(1) p.10714

Methods and Participants

Measures

Outcomes/results

Notes

105 Ss hospitalised with TBI
were followed up one year later.

associated with RTPA.
• Premorbid and injury-related variables and measures of handicap
and community integration were associated with RTPA at 1 year.

Aim: Does adding post discharge psychosocial
predictors to premorbid & injury-related variables
predict employment 2 years after rehabilitation
for TBI?

* GCS & PTA
*Functional
Assessment Measure
cognitive subscale
*.report of employment
53 Ss aged 16 or older who were admitted to
*Community Integration
hospital & were followed up at 6 and 24 months Questionnaire
after discharge from rehabilitation.
* General Health
Questionnaire
Post discharge psychosocial status ascertained * Trauma Complaints
at 6 months & 2 years via various questionnaires List *Overt Aggression
Scale
*Alcohol Use Disorders
Inventory Test
* Satisfaction with Life
Scale

• Employment status (employed, unemployed) determined
vocational outcome.
• Predictor variables were premorbid work status, injury-related
variables (age, injury severity), & post discharge variables
(employment, community integration, psychological, cognitive
status).
• Adding post discharge predictors to premorbid & acute variables
significantly improved the ability to predict work status 2 years
after rehabilitation.
• Age at the time of injury, premorbid employment status, work
status, and psychological distress 6 months postdischarge were
significant predictors of employment

Full text now

Aim: The relationships among
neuropsychological assessment, situational
assessment, and judgments of future
employability

• No individual neuropsychological test can be used to predict
vocational performance
• Neuropsychological tests & situational evaluations must be simple
& circumscribed if they are to be useful comparatively.

Full text now

PROSPECTIVE COHORT STUDY
972 Felmingham, K. et al 2001
A comparison of acute and
post discharge predictors of
employment 2 years after
traumatic brain injury
Archives of physical medicine
and rehabilitation 84(4) p. 4359
PROSPECTIVE COHORT STUDY

985 Le Blanc, JM et al 2000
A comparison of
neuropsychological and
situational assessment for
predicting employability after
closed head injury
Journal of head trauma
rehabilitation 15 (4) p.1022-40
COHORT STUDY

http://www.nzgg.org.nz

127 Ss with moderate to severe TBI. Ss divided
into 2 groups based on employment
recommendation from the situational evaluation.

* comprehensive
neuropsychological
battery * situational
vocational evaluation.
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Reference and study type

1001 Hanlon, RE et al 1999
Effects of acute injury
characteristics on
neurophysical status and
vocational outcome following
mild traumatic brain injury

Methods and Participants

Measures

Aim: Do subgroups of MTBI survivors, based on
injury characteristics, differ in
neuropsychological and vocational outcomes?

Comprehensive
neurological evaluation
based on following
tests::
*attention
*memory
* language
*perception
*executive function
*fine motor
*mood

100 MTBI cases were prospectively collected
from referrals to a concussion clinic. Mean age
35.6.

Brain Injury 13 (11) p. 873-87

PROSOPECTIVE COHORT
STUDY

Injury characteristics included:
* 6 injury types i.e. falls, MVA, assault etc
*3 mechanisms of injury i.e. head struck an
object
*LOC or not
*positive or negative CT

Outcomes/results

•

•
•
•

No difference, between neuropsychological status or
vocational outcome, between Ss who had + findings on
computerized tomography (CT) versus those who were CT
negative.
No difference between Ss who had suffered brief loss of
consciousness (LOC) and those without LOC.
The mechanism of injury (i.e. head struck an object) may
have some value predicting post-acute neuropsychological
status & vocational outcome.
Vocationally, significant differences among the six injury
types. Fall Ss had a worse outcome then MVC (p< 0.01).

Notes

Full text

vocational outcome
rating

A comprehensive neurological evaluation
undertaken at referral- median time post injury 177 days.
1002 Nybo,T et al 1999
Cognitive indicators of
vocational outcome after
severe traumatic brain injury
(TBI) in childhood
Brain Injury 13(10) p.759-66

Aim: to study long-term outcomes of pediatric
head injuries in relation to vocational outcomes.
33 Ss with severe TBI at pre-school age were
followed-up until adulthood. After 18 years full
evaluations were undertaken. When the
youngest S was 21 years old employment &
independence measure taken.

LONGITUDINAL COHORT
STUDY
1014 Ruffolo, C et al
Mild traumatic brain injury from
motor vehicle accidents:
factors associated with return
to work

Aim: To describe return to work (RTW) for motor
vehicle accident (MVA) survivors with mild
traumatic brain injury (MTBI) and to examine
relationships between RTW and other variables.

50 Ss with MTBI resulting from MVA Mean age
Archives of physical medicine
was 31; 62% were men.
and rehabilitation 80 (4) p. 392- Ss had been working; no history of head injury &
8
no catastrophic impairment from accident.

http://www.nzgg.org.nz

*5 neuropsychological
tests i.e. Wechsler
Adult Intelligence Test
* neurological
assessments -CT &
EEG
* interviews
*Questionnaires
later employment
status and independent
living were graded

• 27% worked full time, 21% had subsidised work, 37% lived
independently at home and 15% needed help with every-day
functions.
• Tests measuring speed, executive and memory functions were
significantly associated with vocational outcome.
• Strongly suggests that the final assessment of outcome after
childhood TBI should be done in adulthood.

Full text

Return to work (at
premorbid or modified
level)

• Of the 42% who returned to work, 12% resumed their premorbid
level of employment and 30% returned to modified work.
• Significant differences (p<.05) between the groups in level of
social interaction, premorbid occupation & discharge disposition.
On one test of cognitive functioning the difference was at p = .06.
• Jobs with greater decision-making latitude were positively related
to RTW

Full text now
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Reference and study type

COHORT STUDY

1018 Asikainen,I et al 1999
Speed performance and longterm functional and vocational
outcome in a group of young
patients with moderate or
severe traumatic brain injury
European journal of neurology
: the official journal of the
European Federation of
Neurological Societies 6 (2)
179-85

Methods and Participants

Measures

Aim: Studied speed performance in
neuropsychological tests & functional &
vocational long-term outcome among moderate
or severe TBI Ss.
140 Ss with mild, moderate or severe TBI were
followed up for 5 years in a rehabilitation
programme.
Ss grouped by age at injury into the categories:
7 or younger, 8-16 and 17 years of age or older,
were tested five or more years post-injury.

•

GCS for injury
•
severity
• comprehensive
neuropsychological
tests i.e. Stroop
•
Test &, the Purdue
Pegboard (PB) test •
•
Outcome variables:
•
GOS
• capacity for
employment at the
end of follow-up,
i.e. on average 12
years post-injury

1027 Satz,P et al 1998
Neuropsychological,
psychosocial and vocational
correlates of the Glasgow
Outcome Scale at 6 months
post-injury: a study of
moderate to severe traumatic
brain injury patients

Aim: To compare TBI Ss at GOS levels 3
(severe), 4 (moderate), 5 (good recovery) with a
control group with other injuries at 6 months for
neuropsychological, psychosocial and vocational
functioning.

TBI Ss- Initial GCS, CT
scans.

- TBI group 100 Ss- minimum age 16 yrs.

GOS at six months

Brain Injury 12 (7) p. 555-567

- Matched sample of 30 Ss without head injuries

http://www.nzgg.org.nz

Notes

Ss assessed within 1 month of injury &t followedup 6 to 9 months (mean = 7.4) after injury, for
comparisons on outcome of RTW.

LONGITUDINAL COHORT
STUDY

COHORT STUDY

Outcomes/results

Control Ss –
Abbreviated Injury
Severity Scale

Abstract only
The PB test differentiated significantly between the Ss with a
GOS score of 3 & those with a GOS score of 1 or 2 at the end of
follow-up (P = 0.0413) & predicted incapacity for employment (P
= 0.032), those with worse outcome being slower.
Simple reaction times didn’t predict capacity or incapacity for
employment.
Stroop and PB tests may estimate functional outcome
The same tests may be useful in predicting long-term vocational
outcome.

Full text
• the results showed a systematic decrease in the
neuropsychological test performance the lower the GOS
• Lower GOS associated with increased depression & lower ratings
on measures of employability and capacity for self care.
• TBI patients in the 'severe' and 'moderate disability' groups were
inferior to the 'good recovery' and 'OIC' groups, who were quite
similar to each other in terms of cognitive, psychosocial, and
vocational outcomes.
• The results supported the predictive and concurrent validity of the
GOS 6 months post injury
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Reference and study type

1376 Possl, J et al 2001
Stability of employment after
brain injury: A 7-year follow-up
study
Brain Injury 15 (1) p. 15-27

Methods and Participants

Aim: Examined long-term employment outcome
in patients with brain injuries.
43 Ss aged 17-50 yrs) - 24 Ss had severe TBI,
15 with cerebrovascular diseases & 4 with other
acquired brain damage.

LONGITUDINAL COHORT
STUDY

Data collected via interviews Covered current
vocational status & work history 7-8 yrs following
neuropsychological rehabilitation.

1855 Ryan, T et al 1992
Utilizing neuropsychological
measures to predict vocational
outcome in a head trauma
population

Aim:To examine the ability of traditional
neuropsychological measures to predict
successful vocational training.

Brain Injury 6 (2) p.175-82

Measures

2 years after their injury 80 severe head trauma
Ss were evaluated prior to pre-vocational
training. This involved cognitive remediation &
psychosocially-based intervention.

Outcomes/results

• 37% of Ss reported a stable return to work at premorbid levels &
16% at a lower level.
• 19% of Ss reported difficulties in maintaining work.
• 28% of Ss had retired within 2 yrs following work trial.
• The relationship between patient neuropsychological impairments,
psychopathological symptoms, and long-term employment
outcome was weak.
• Four of 11 Ss with a good prognosis experienced vocational
adjustment problems or had retired, while 3 of 10 Ss with a poor
prognosis continued successfully with their previous jobs

•

73.8% of the Ss participated in vocational evaluations, 23.8%
did not, and 2.4% of the sample returned to work or college.
Neuropsychological assessments were 77% accurate in
predicting whether Ss successfully complete this vocational
evaluation.
Significant predictors were reading comprehension, immediate
and delayed verbal memory, level of depression, and dysphasic
symptomatology

•
•

COHORT STUDY
1856 Stambrook,M et al 1990
Effects of mild, moderate and
severe closed head injury on
long-term vocational status
Brain Injury 4 (2) p. 183-90

Aim: To assess the quality of life of those who
have survived a significant closed head injury
(CHI).
An assessment of quality of life with an
emphasis on vocational outcome.
Ss - 131 males with a range of head-injuries.

•
•
•

COHORT STUDY
1863 Stemmer,B et al 2000
Aim: Motor, cognitive, social, demographic, and Outcome measures:
lesion site data were obtained from the following
Predicting vocational and
• "basic"
Ss at lst admission to rehab:
independence status from
independence
35 traumatic brain injury (TBI) patients
early assessment of motor,
• "complex"
(17-55 yrs old)
cognitive, and social abilities in
independence
42 stroke patients (22-52 yrs old)
traumatic brain injury patients
• employment
status
Brain & Cognition 44 (1) p. 25- The relationship between these data and

http://www.nzgg.org.nz

•
•
•
•

Notes

Full text now

Abstract only- NOT
ORDERED

Abstract only- NOT
Ss who sustained a severe injury & were employed full-time
ORDERED
prior to the CHI, only 55% were able to return to this level of
employment
No differences between the moderate and severe groups in
pre- or post-CHI occupational status
Lower post-CHI occupational status was associated with lower
GCS on admission and longer lengths of post-traumatic
amnesia, with patient self-reporting physical, cognitive and
psychosocial difficulties.
Abstract only-NB
employment was best predicted by drive, processing speed,
and attention, "basic" independence by processing speed and large no of stroke
patients
drive, and "complex" independence by drive alone.
Brain stem lesions strongly related to independence measures
and employment status.
Motor function was weakly related to "basic" independence
measures
the ability to establish contact strongly predicted "complex"
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Reference and study type

30

Methods and Participants

outcome measures was investigated.

Measures

Outcomes/results

Notes

independence measure.

COHORT STUDY

1894 Sherer, M 2003
Race and productivity outcome
after traumatic brain injury:
influence of confounding
factors

Aim: Investigate the impact of race on
productivity outcome after traumatic brain injury
& evaluate the confounding factors.
Cohort of 1083 adults with TBI for whom 1 year
follow-up productivity data were available.

Journal of head trauma
rehabilitation 18 (5) p. 408-24

• African Americans were 2.76 times more likely to be
unproductive then whites.
• Effect of race on employment was influenced by confounds with
preinjury productivity, education level & cause of injury.
• After adjustment for other predictors, African Americans were
2.00 times more likely to be unproductive then whites.

Full text now

COHORT STUDY

940 Sherer, M et al 2002
Neuropsychological
assessment and employment
outcome after traumatic brain
injury: a review
Clinical neuropsychologist 16
(2) p.157-78

Aim: To study the relationship between
neuropsychological test results and employment
outcome after TBI.
Review of 23 studies. The review was conducted
in accordance with guidelines developed by the
American Psychological Association.

• Recommends using early neuropsychological assessment to
predict late employment outcome.
• Most of the studies relating to late neuropsychological
assessment have limitations due to study type or methodology

Full text now

• Identifies ways these evaluations can be merged so that
neuropsychological evaluations for vocational rehabilitation are
helpful to neuropsychologists & vocational rehabilitation
counsellors

Full text now

REVIEW- NON SYSTEMATIC
979 Barsia M & Barisa, MW
2001
Neuropsychological evaluation
applied to vocational
rehabilitation
Neurorehabilitation 16 (4)
p.289-93
REVIEW-NON SYSTEMATIC

http://www.nzgg.org.nz

Aim : To highlight differences in focus between
traditional neuropsychological evaluations &
vocational evaluations
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1025 Sherer,M et al 1998
Impaired awareness and
employment outcome after
traumatic brain injury
Journal of head trauma
rehabilitation 13 (5) p. 52-61

Methods and Participants

Previous investigations of the association
between impaired awareness & employment
outcome have produced inconsistent results.
This is a review of these studies and also
provides data on own research.

Measures

Outcomes/results

• The study compared two methods of measuring impaired
awareness.
• Strong support for a + relationship between accurate selfawareness and favourable employment outcome at follow-up.

Notes

Full text now

REVIEW- NON-SYSTEMATIC
1975 Johnstone, B 2000
Vocational Outcomes of
Individuals with Traumatic
Brain Injury
University of MissouriColumbia
REVIEW OF
PROGRAMME EVALUATION

The review examines the effectiveness of new
functional evaluations being used by Missouri
Sate Division Vocational Rehabilitation (DVR) to
test clients regarding intelligence, academic
abilities, attention, memory, language, visualspatial skills, and sensory-motor skills.

Abstract only

By using functional evaluations, DVR
counsellors and clients will be able to get more
from the service.
The review compares the employment success
of clients who receive the new evaluations with
clients from previous years who received the old
neuropsychological tests.

1367 Bricout, J & Bentley,K
2000
Disability status and
perceptions of employability by
employers

Aim: to examine the discrepancies among
employers' employability ratings of hypothetical
job applicants with different disability statuses.

A survey was mailed to a random sample of
1,000 employers (aged 20-66 yrs) selected from
Social Work Research 24 (2) p. a national membership list of human resources
professionals.
87-95
22 key employment-related traits were rated.
Job applicants were rated on suitability for an
administrative assistant position.
QUANTITATIVE SURVEY

http://www.nzgg.org.nz

• Job applicants without a disability received the highest
employability ratings.
• Job applicants with an acquired brain injury were rated the some
as those with schizophrenia.

Full text
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Reference and study type

Methods and Participants

Measures

28 Coetzer, B R et al 2002
Long-term employment
outcomes in a rural area
following traumatic brain injury

Aim :To assess work status at least 2 years after
TBI.
65 TBI subjects –average age 35, 11 female and
54 male, ranged from mild to severe TBI
11 Ss classed as mild TBI, 7 moderate & 47
severe.

*Employment: pre &
post injury employment
via Mc Nemar’s test
* severity: Glasgow
coma scale, PTA, LOC

Aim: To examine the relations among age,
neuropsychological functioning, and vocational
rehabilitation following TBI

Outcome :
*Neuropsychological
test data
* DVR data on
vocational placement.

Australian Journal of Rural
Health 10 p.229-232

Outcomes/results

Notes

Caution- small size
• A significance difference was found in the number of Ss
of study and even
employed pre –injury ( n=52) and post injury
(n=16, p<
smaller sub-groups
0.001).
• The Ss with moderate to severe TBI showed the most significant
difference in pre-injury and post injury employment status ( p <
0.031) for moderate Ss and severe Ss ( p < 0.001).
• There are significant changes to employment after TBI in rural
areas.

COHORT STUDY

1359 Skeel, R et al 2003
Age differences in a sample of
state vocational rehabilitation
clients with traumatic brain
injury
Rehabilitation Psychology 48
(3) p.145-50

Prospective study of 78 adults (18-57 years)
receiving rehab services with the Missouri
Division of Vocational Rehabilitation (DVR),
based on a history of TBI followed from
enrollment to case closure.

• no age-related differences in vocational outcome.

Abstract only

PROSPECTIVE COHORT STUDY

1388 Katz, R.A.,
The relationships among
social support, autonomy,
and vocational outcome
following a traumatic
brain injury. 2000, Thesis:
Fordham University, US,
QUALITATIVE

Aim: to determine whether indicators of social
support and autonomy were associated with a
positive long-term vocational outcome following
participation in a neuropsychological rehabilitation
program.

dependent criterion measures:
• Employability Rating Scale
(ERS)
• employment stability ratio
(ESR).

58 moderate to severe TBI survivors interviewed
by telephone an estimated mean of 9 years and 3
months following completion of the NYU Head
Trauma Program.

predictor variables:
• participant age, gender,
• preinjury level of education,
• length of coma,
• an autonomy composite

http://www.nzgg.org.nz

• predictor variables did not account for a significant amount
of the variance in the dependent criterion variable ERS.
• An index of spontaneously reported compensatory strategy
usage was the only significant predictor of ESR.
• Survivors who reported greater usage of compensatory
strategies were also
− more independent with regard to transportation
− performed more active leisure activities
− more likely to formulate their own compensatory
strategies
− discharged from the program more recently

Had to go on abstract
– can’t get full text
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measure,
• a social support composite
measure,
• number of compensatory
strategies which the
participants spontaneously
reported using.

• Survivors who had less family involvement were more
independent with home responsibilities
• a negative relationship between length of time since
vocational rehabilitation program suggested by:
− low employment rates
− small percentage of the working survivors engaged in
competitive work
− low salaries the working survivors were receiving
− discharge and work status
• survivors who were able to maintain successful
employment worked fewer hours per week
• participants reported significant alcohol usage
• findings suggest::
(a) periodic postprogram follow-up sessions to reinforce
the usage of compensatory mechanisms
(b) family therapy sessions to help families determine
when it may be beneficial to push survivors toward more
independent functioning
(c) an increased emphasis on substance abuse
counselling
(d) encouragement of part-time as opposed to full-time
work

http://www.nzgg.org.nz
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Question 14: when can someone return to driving, sport or flying?
Reference and study type

Methods and Participants

Measures

732 McCrory, P. R. 1997
Aim: To present an evidence-based approach
Searches:
Were you knocked out? A team reviewing the acute management of concussive
• Medline
brain injury in sport.
physician's approach to initial
• Embase
concussion management
• Sport Discus
Reviews the available scientific data which forms
• includes published
Medicine and science in sports the basis of the management guidelines.
bibliographies
and exercise 29 (7 supp)
p.s207-12
All published articles on the acute management of
sport-related brain injury were studied.
SYSTEMATIC REVIEW
1042 Sturmi, J.E et al
1998
Mild brain trauma in sports.
Diagnosis and treatment
guidelines
Sports medicine 25(6) p.351-8

Covers:
1. definition of 'concussion'
2. the importance of management skills when
dealing with MTBI
3. the impact of second impact syndrome.
Evidence is graded

Journal of head trauma
rehabilitation 13 (2) 53-65
GUIDELINE- EVIDENCE

http://www.nzgg.org.nz

Aim: Describes the process of developing
guidelines for the diagnosis & management of
concussion in sports
Includes the management strategy adopted as a
practice parameter by the American Academy of
Neurology.
A current literature review included. 71 articles
identified and reviewed. Evidence was graded.
Recommendations were based upon standards,
guidelines and options.

•
•

Clinicians need to understand the early management of the
concussed athlete & have a strategy in place.
Early responses reduce the potential for serious sequelae
which impacts on the athletes return to sport

Notes
Full text now

• Stresses the Importance of an accurate diagnosis of MTBI which Full text now
requires experience, taking a history & various examinations &
having some knowledge of the athlete's personality.
• Any neurological deficit or deterioration requires immediate
hospitalisation, brain imaging and neurosurgical consultation.
• Any change in consciousness, headache & amnesia all require
examination & observation before returning to competition.
• Complete resolution of all symptoms before a return to play is
imperative.
• Use CT scans & neuropsychological tests to evaluate brain
injuries.

An up-to-date & clinically useful approach to
the management of the athlete with a mild brain
injury.

GUIDELINE- EVIDENCE

686 Kelly, J. P & Rosenberg, J.
H. 1998
The development of guidelines
for the management of
concussion in sports

Outcomes/results

Search: MEDLINE

Full text now
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Reference and study type
787 Pellman, E. J. et al 2004
Concussion in professional
football: epidemiological
features of game injuries and
review of the literature--part 3.
Neurosurgery 54(1) 81-94
COHORT STUDY
1596 Lovell, M.R et al 2004
Grade 1 or 'Ding' Concussions
in High School Athletes
American Journal of Sports
Medicine 32 (1) p.47-54
COHORT STUDY

Methods and Participants

http://www.nzgg.org.nz

Outcomes/results
•
•

Aim: A 6-year study to determine the
circumstances, causes, and outcomes of
concussions in the National Football League.

•

Ss- 787 game related cases were reported by
National Football League teams. The cases were
grouped as general symptoms, cranial nerve
symptoms, memory or cognitive problems,
somatic complaints & loss of consciousness.
Aim: To assess a current concussion
management guideline in classifying and
managing mild concussion.
Hypothesis: High school athletes with a grade 1
concussion will show a decline in
neuropsychological functioning during the 1st
week of recovery.

43 high school athletes completed
neuropsychological tests prior to the season &
then twice during the 1st week following mild
concussion.
834 Grindel, S. H et al 2001
Aim: Discusses the current evidence for the
The assessment of sport-related management of concussion in high school,
college, and professional sports.
concussion: the evidence
Included in the review:
behind neuropsychological
testing and management.
1. assessment & management tools for
concussion.
Clinical journal of sport medicine 2. return-to-play recommendations.
11(3) p.134-43
3. current literature.
REVIEW –NON SYSTEMATIC

Measures

neuropsychological test •
•
•

58 players lost consciousness; 19 players were hospitalized.
92% of concussed players returned to practice in less than 7
days, but this decreased to 69% with unconsciousness.
Over half of the players returned to play within 1 day &
symptoms quickly resolved in most cases.

Notes
Abstract only.

36 hours after injury, mildly concussed high school athletes had a Full text now
decline in memory (P < 0.003) & increased self-reported
symptoms (P < 0.00001) compared to baseline performance.
Athletes with grade 1 concussion showed memory deficits & their
symptoms persisted.
Current grade 1 return-to-play recommendations that allow the
immediate return to play are too liberal & grading systems need
review.

Limited abstract
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Reference and study type

Methods and Participants

Measures

Outcomes/results

835 Johnston, K. M et al 2001 Aim: Discuss the clinical nature of sport-related
Evidence-Based review of sport- concussion. An evidence-based approach is
adopted to analyse the literature.
related concussion: clinical
science.
This review covers the on-going sequelae of
Clinical journal of sport medicine concussion.
11(3) p.150-9

Notes
Limited abstract

REVIEW-NON SYSTEMATIC
1258 Collins, M et al 1999
Current Issues in Managing
sports-Related Concussion

• Uses case studies to point-out the limitations with these
guidelines.
• Current guidelines are not evidence based.
• Reviews current guidelines and studies.

Aim: This review seeks to define concussion &
outlines the range of guidelines. There are 14
return-to-play guidelines (published since
1973).

JAMA 282 (24) p.2283-2285
REVIEW-NON SYSTEMATIC

Full text

These guidelines seek to grade concussions &
define the return to play parameters.
Many useful tables provided.

1623 Asthagiri, A. R. 2003
Acute and long-term
management of sports-related
closed head injuries
Clinics in Sports Medicine
22 (3) p.559-576
REVIEW- NON-SYSTEMATIC

http://www.nzgg.org.nz

Stresses the Importance of early & appropriate
recognition of head injury.
Pressure on medical staff to allow the athlete to
return to play based on the desires of the coach,
team, fans, parents, and the athlete himself.

•

Needs to be a conservative period of observation & evaluation.

Full text now
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Reference and study type

Methods and Participants

1664 Mazzucchi,A 2001
Neuropsychological and
neurobehavioural disabilities in
car driving and their
rehabilitation after traumatic
brain injury.

Four topics covered:
1.define the neuropsychological abilities & the
behavioural characteristics required for safe car
driving
2. define the neuropsychological & behavioural
disabilities interfering with car driving fitness
3. identify what is a reliable assessment of
Europa Medicophysica 37(4)
neuropsychological & behavioural status required
p.267-273
for safe car driving
4. identify the rehabilitation steps that improve
REVIEW- NON-SYSTEMATIC safe car driving after a TBI.
Author develops preliminary guidelines based on
the 4 previous topics & she believes shared
guidelines across the EU are required.
1697 Maroon, J et el 2000
Aim: Reviews studies relating to concussion in
Cerebral concussion in athletes: athletes & how these studies improve decisionmaking & outcomes.
Evaluation and
neuropsychological testing
Includes management guidelines for mild TBI in
Neurosurgery 47 (3) p. 659-672 sports.

Measures

Outcomes/results

Notes
Not in NZ and not
ordered

• Neuropsychological testing collects useful data on the short-term Full text now
& long-term effects of mild TBI.
• Management strategies & neuropsychological testing are
essential in decision-making relating to athletes with mild TBI.

REVIEW - NON-SYSTEMATIC Looks at assessments based on
neuropsychological evaluation.
438 Kamerling, S.N et al. 2003
Mild traumatic brain injury in
children: practice guidelines for
emergency department and
hospitalized patients. The
Trauma Program, The
Children's Hospital of
Philadelphia, University of
Pennsylvania School of
Medicine
Pediatric Emergency Care 19
(6) p.431-40
GUIDELINE - CONSENSUS

http://www.nzgg.org.nz

Aim: A multidisciplinary panel of experts
convened to develop & implement a clinical
pathway to improve the quality & care provided to
children after MTBI. Briefly includes sport
restrictions & follow-up.
A literature review is included.
.

• The clinical pathway provides a guideline for the management of Full text
MTBI in the emergency department through discharge
• The algorithm includes management options based on the child's
clinical presentation, history, and age.
• Clinical pathway includes: standardized discharge instructions for
MTBI, instructions for home management & return to sports
guidelines
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Reference and study type

Methods and Participants

670 Swaine, B. R & Friedman,
D. S. 2001
Activity restrictions as part of the
discharge management for
children with a traumatic head
injury

Aim: To describe a discharge protocol for children
seeking care for a head injury (HI) at a trauma
centre.

Journal of head trauma
rehabilitation
16 (3) p. 292-301
GUIDELINE – CONSENSUS

The protocol :
1. describes activity restrictions for children
hospitalized/been outpatients after HI.
2. includes existing guidelines for returning
athletes to sports.
This guideline was based on the the
Neurotrauma Program Team’s expert opinion and
the effectiveness of this clinical management
strategy has not yet been formally tested.

687 Cantu, R. C. 1998
No universally accepted criteria for when to allow
Return to play guidelines after a the athlete to return to competition after a head
injury.
head injury
To avoid cumulative brain damage & the second
Clinics in sports medicine 17 (1) impact syndrome, no athlete still suffering post45-60
concussion symptoms should return to
competition.
GUIDELINE- NOT EVIDENCE
BASED

http://www.nzgg.org.nz

This guideline concludes that the final decision is
based on clinical judgement.

Measures

Outcomes/results

Notes

Full text now
• Activity restrictions may not be endorsed by everyone- some
believe only symptomatic treatment, rest breaks and reassurance
are needed. (Massagli)
• Ingebrigsten recommends only restrictions of some activities for
the “next few days”
• Imposing activity restrictions on children with head injury may
have certain disadvantages i.e placing unnecessary burden on
the parents.
• Must be careful when allowing the child to play “just a little bit of
soccer as after a HI children have difficulties gauging this “little
amount of activity” thus putting them selves at risk for another
injury.
• The members of the Neurotrauma Program believe that potential
advantages of activity restrictions outweigh the potential
disadvantages.
Full text now
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Question 17.1a: Psychosocial impact of TBI on family

Reference

Methods and Participants

Comparison

2771 Montgomery, V. et al
2002
The effect of severe traumatic
brain injury on the family

A questionnaire was mailed to 46 families of
children who survived a traumatic brain injury
resulting in an initial Glasgow Coma Scale
score < or = 7. This is a descriptive study
without statistical analysis.

N/a

Journal of Trauma-Injury
Infection & Critical Care
52(6) p 1121-4
DESCRIPTIVE STUDY
3073 Wade, S. L.
1996
Childhood traumatic brain
injury: initial impact on the
family

Outcomes of interest

Notes

•

Descriptive-study-no
statistical analysis.

Over one third of families were impacted in a moderate to
profoundly negative way; 30% of families reported a
deterioration in finances or loss of job; and 16% reported a
worsening of adult relationships.
•
In 13 of 32 cases, modification of current housing or new
housing was required to facilitate home care.
Mean patient age at time of injury was 8.7
•
In 16 of 28 families the siblings were adversely affected
years, mean time since injury was 3 years, and
(exhibited behavioral problems, increased fear & withdrawal
mean Glasgow Coma Scale score was 3.7
from the injured child. )
•
TBI child has a negative impact on family dynamics and/or
sibling behaviour in more than one third of families.
Investigation examined the impact of TBI on
Children with
Families of children with severe TBI experienced significantly more
families during the first month following injury. orthopaedic injuries
injury-related stress than the other two groups of families.
44 families of children of severe TBI, 52 families requiring
Parents of children with TBI also reported higher levels of
of children with moderate TBI, and 69 families hospitalization served psychological symptoms than parents of children with orthopedic
of children with orthopedic injuries not involving as a control group
injuries.
the central nervous system (CNS).

Good length of followup time

Comparison with
orthopaedic injuries

Journal of Learning Disabilities
29(6) p 652-61
2745 McMahon, M,2001
Sibling adjustment to pediatric
traumatic brain injury: a casecontrolled pilot study
Journal of Head Trauma
Rehabilitation
16(6) p587-94

http://www.nzgg.org.nz

Cross-sectional study with case controls.
Twelve siblings of children consecutively
admitted to an inpatient rehabilitation unit after
a severe TBI.

Case controls were
randomly selected
from the sibling's
classmates

No statistical differences were found in depressive symptoms, selfLimited to those
concept, or behaviour between the siblings and their classmates 3 to admitted to inpatient
18 months after injury.
rehab unit.
Poorer functional outcomes in the child with a TBI were found to
correlate significantly with lower self-concept and more symptoms of
depression in the siblings.
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Reference

Methods and Participants

Comparison

Outcomes of interest

Notes

2809 Osberg, J. S.
82 children were given an extensive battery of N/a
1997
medical, functional, and psychosocial tests
Impact of childhood brain injury during hospitalization.
on work and family finances
At 1 and 6 months post-discharge they were
Brain Injury
retested and their parents were surveyed about
11(1) p11-24
work and financial difficulties.

Trouble maintaining regular work schedules and injury-related
.Cross-sectional
financial problems were common.
study- short-medium
At highest risk for work & financial problems were families of
term follow-up time.
children with severe injuries who had four to nine impairments, along
with children hospitalized > 2 weeks who were not discharged to
home.

2514 Hawley, C
2003
Parental stress and burden
following traumatic brain injury
amongst children and
adolescents

• Forty parents (41.2%) of children with TBI exhibited clinically
significant stress.
• Regardless of injury severity, parents of injured children suffered
greater stress than control parents as measured by the PSI/SF
(p = 0.001). There was a highly significant relationship between
number of problems reported and level of parental stress (p =
0.001).
• Financial burden was related to severity of TBI.
• At follow-up, one third of parents of children with severe TBI
scored > or =18 on the GHQ-12, signifying poor psychological
health.
Patterns of adaptation over time varied across groups but indicated
long-standing injury-related stress and burden in the severe TBI
group. Conclusions: Severe TBI results in persistent caregiver stress
for a substantial proportion of families

Structured interviews were carried out with
families, and parents assessed on the
Parenting Stress Index (PSI/SF) and General
Health Questionnaire (GHQ-12) at recruitment,
and repeated 12 months later.
Parents of 97 children with a TBI (49 mild, 19
moderate, 29 severe)

Parents of 31
uninjured children
were interviewed and
assessed.

Families of children with severe TBI (n= 53),
moderate TBI (n = 56), and orthopedic injuries
(n = 80) were assessed at baseline, 6 months,
and 12 months post injury and at an extended
follow-up an average of 4.1 years post injury.

Families of children
with orthopedic
injuries (n = 80)

Brain injury
17(1)
p 1-23
107 Wade S
2002
A Prospective Study of LongTerm Caregiver and Family
Adaption Following Brain Injury
in Children
Journal of Head Trauma
Rehabilitation
17(2)
p96-111

http://www.nzgg.org.nz

Uninjured children
used as control

Used orthpedic injury
as comparison –
long-term follow-up
time
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Question 17.1b: Family coping after TBI
Reference

Methods and Participants

Comparison

2887 Rivara, J,
Prospective cohort study.Two regional tertiary
N/a
1996
care centres: cases followed for 3 years into
Predictors of family functioning community.
and change 3 years after
traumatic brain injury in children Families of 81 children, ages 6 to 15 years, who
sustained closed head injury and loss of
Archives of Physical Medicine consciousness (mild = 43, moderate = 20,
& Rehabilitation
severe = 18), consecutively enrolled over 15
77(8) p754-64
months.

3068 Wade, S, 2001
The relationship of caregiver
coping to family outcomes
during the initial year following
pediatric traumatic injury

Families of 103 children with traumatic brain
injury (TBI) were followed-up a year after TBI.

Journal of Consulting & Clinical
Psychology
69(3) p406-15
12 Benn, K,2004
To examine via a questionnaire parental coping
following an acquired brain injury of their child,
Parental coping following
childhood acquired brain injury the relationship between maternal and paternal
coping, and the extent to which social support
Brain Injury
and family environment affect parental coping.
18(3) p239-55
Parents (n = 30) of children with acquired brain
injury provided relevant data.

http://www.nzgg.org.nz

Outcomes of interest

Notes

Preinjury functioning was the best predictor of 3-year outcomes.
Fewer changes in family functioning were reported over 3 years in
the mild or moderate groups, but more deterioration in the severe
group.
At 3 years, one third to one half of parents in either the moderate or
severe groups reported medium to high strain in 19 of 34 problem
areas.

Medium to long
follow-up time.

Low levels of family control and high levels of expressiveness
correlated with better outcomes for severe group. Positive change for
the severe group was marked by better preinjury levels of
communication, expressiveness, problem solving, use of resources,
role flexibility, greater activity orientation, and less conflict, control,
and stress.
Preinjury variables and severity explained from 26% to 69% of the
variation in 3-year outcomes.
71 children with
Acceptance was associated with lower burden and denial was
orthopedic injuries The associated with greater distress in both groups. Active coping
groups had
resulted in higher distress following TBI but not orthopedic injuries.
comparable preinjury Conversely, the use of humor was related to diminishing distress
characteristics and
following TBI but unrelated to distress following orthopedic injuries.
hospitalization
Results are discussed in terms of the implications for intervention
experiences but
following TBI
differed on
neurological insult.
Perception-focused coping strategies were used most often by
parents. Mothers had a more extensive repertoire than fathers, and
the relationship between maternal and paternal coping appeared to
be complementary. Relationships were found between emotionfocused coping and instrumental support (r = 0.39) and perceptionfocused coping and family cohesion (r = 0.37)

Comparison
between severity of
injury

Compared to
orthopaedic injury.
Medium term followup

Cross-sectional
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Reference

Methods and Participants

Comparison

Outcomes of interest

1902 Yeates, K,
2002
Race as a moderator of parent
and family outcomes following
pediatric traumatic brain injury

Prospective, longitudinal study to determine
whether race moderates parent and family
outcomes during the first year following pediatric
traumatic brain injuries (TBI).

32 white and 23 black
children with
orthopedic injuries only
(01) and their families.

Race was a significant moderator of group differences in parental
Race differences
psychological distress and perceived family burden, by and large
not generalizable.
independent of socioeconomic status. The negative consequences of
TBI were relatively less pronounced for parents of black children than
for parents of white children at baseline, but became more
pronounced at the two follow-ups. Black and white parents differed in
preferred coping strategies, which may partially account for their
different reactions to their children's injuries

Using standardized measures and parent
interviews preinjury estimates of family
functioning and child behavior problems
obtained. Postinjury measures of parental
distress, family stresses, and child behaviour
were obtained.

Participants were 108
children 6 to 12 years
old with orthopedic
injuries requiring
hospitalization: group 1
(n = 80) had fractures
only, group 2 (n = 28)
also had moderate or
severe brain injuries

Parents reported significant clinical distress (35% in group 1, 57% in Limited to brain
group 2), family burdens (group 2 > group 1), and child behavioral
injury with additional
changes (41% in group 1, 89% in group 2). Multiple regression
orthopaedic injuries.
analyses indicated that preinjury family status and brain injuries
predicted postinjury parental and family distress. Conclusion:
Pediatric orthopedic injuries have greater social effects on children
with accompanying brain injuries and poorer preinjury family
functioning.

Assessed soon after injury, 6 and 12 months
after the initial evaluation, and at an extended
follow-up with a mean of 4 years postinjury
Parents of children with severe TBI (n = 53),
moderate TBI (n = 56), parents of children with
orthopedic injuries (n = 80)

Orthopedic group.

General linear model analyses provide support for both main and
moderating effects of stressors and resources on parental
adjustment. Support from friends and spouse was associated with
less psychological distress, whereas family and spouse stressors
were associated with greater distress. The results also reveal a
marked decline in injury-related stress over follow-up for families in
the severe TBI group who reported a combination of high stressors
and high resources.

Participants included 73 white and 18 black
Journal of Pediatric Psychology children with moderate to severe TBI and their
27(4) p393-403
families. Assessments of parent and family
functioning occurred shortly after injury
(baseline) and at 6- and 12-month follow-ups
2979 Stacin, T,2002
Health-related quality of life of
children and adolescents after
traumatic brain injury
Journal Of Trauma-Injury
Infection & Critical care 45(6)
p1031-38

3070 Wade, S 2004
Interpersonal stressors and
resources as predictors of
parental adaptation following
pediatric traumatic injury
Journal of consulting and
clinical psychology
72(5) p776-84

http://www.nzgg.org.nz

Notes

Comparison with
orthopaedic injury

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 181 of 210

Question 17.4: Adult: Intensity, timing & duration of therapy
Reference and study
design
70 Slade, A. et al 2002
A randomised controlled
trail to determine the
effect of intensity of
therapy upon length of
stay in a neurological
rehabilitation setting

Methods and Participants

Intervention

Aim: to study whether intense therapy Intervention:
(physiotherapy & occupational
intense therapy ( physiotherapy &
therapy) shortened length of stay for occupational therapy)
patients in rehab.

Comparison

Experimental group to
receive 67% more
therapy than control
group.

Outcomes of interest

•
•

Notes

The experimental group showed a 14 day Full text
reduction in length of stay.
No significant difference in discharge
Barthel scores between the two groups.

Measures:
SS – under 65 yrs and had TBI or MS Barthel Index
.80 Ss randomised to either normal
Mayo scores
Journal of Rehabilitation therapy or to extra therapy.
Medicine. 34 p. 260-266.
RCT
103 Hillary, F.G., et al
2003, Spacing of
Repetitions Improves
Learning and Memory
After Moderate and
Severe TBI.

Aim: whether learning in adults with
moderate and severe TBI is improved
using spacing-of –repetitions
procedure.
20 Ss with TBI
Ss presented with 115 words either
once (single condition), twice
Journal of Clinical and
consecutively (massed condition) or
Experimental
twice with 11 words between
Neuropsychology, 25(2) presentations
p. 49-58
(spaced condition).
Ss were asked to rank each word
CT
according to their familiarity.

Measures:
Free recall test immediately following
list presentation & with free recall &
recognition tests after a 30 minute delay

3212 Wheeler, B.L et al
2003
Effects of number of
sessions and group or
individual music therapy
on the mood and
behavior of people who
have had strokes or
traumatic brain injuries.

Types of music therapy

Aim: to investigate the relationship
between changes in mood & behavior
and the number & type of music
therapy sessions received by people
who have had a stroke or TBI.
10 Ss who had a stroke or TBI &
some degree of depression received
varying numbers of music therapy
sessions in addition to standard

http://www.nzgg.org.nz

Measures:
Pre & post test.
Ss rated their mood,
Family rated mood & social interaction,
therapist rated mood & participation in
therapy.

•
•

group music therapy
or in both group and
individual music
therapy sessions

•

•

Full text
Ss recognised & recalled more spaced
words than massed words during this word
list learning task.
The spacing of repetitions improves
learning and memory in SS with TBI.

The number of sessions influenced several
behavioral measures, with group sessions
appearing to affect social interaction and
individual sessions marginally affecting
motivation for treatment.
The number of group sessions was related
to family members' assessment of
improvement in patients' moods in the
previous 24 hours.
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Reference and study
design

Methods and Participants

Intervention

Comparison

Outcomes of interest

Notes

Nordic Journal of Music rehabilitation.
Therapy. 12(2) p. 139-51
CT

3218 Cifu, D.X.et al
2003
The relationship
between therapy
intensity and
rehabilitative outcomes
after traumatic brain
injury: a multicenter
analysis.

Aim: to examine the potential
benefits of individual therapy
services.
Study based on 3 medical centers in
the federally sponsored Traumatic
Brain Injury Model Systems. In each
setting, the continuum of care
includes emergency medical
services, intensive and acute
medical care, and inpatient
rehabilitation.

Measures:
No control
Therapy intensity; levels of functional
independence, cognitive function,
functional gain & treatment efficiency,
rehabilitation length of stay (LOS); and
charges.

•

Intervention:
comprehensive medical care combined
with rehabilitative therapies I.e. speech
therapy

Archives of Physical
Medicine and
Rehabilitation, 84(10) p. 491 Ss studied with a mean age +/1441-8
standard deviation of 34.3+/-15.88
years. Ss were at least 16 years of
age, had presented to the emergency
COHORT STUDY
department within 24 hours of injury,
and had received acute care and
inpatient rehabilitation
3224 Blackerby, W,
Aim: investigated the effects of
In 2 hospitals, rehabilitation intensity
1990
different levels of brain injury
was increased from 5 h per day to 8 h
per day, 7 days per week.
Intensity of rehabilitation rehabilitation intensity on length of
stay in 2 hospital-based coma and
and length of stay
acute rehabilitation populations.
Brain Injury , 4 (2) p.16773
Ss were studied retrospectively both
before and after the change in
intensity.
COHORT STUDY

http://www.nzgg.org.nz

•

•

•
•

Therapy intensity was predictive of motor Abstract
functioning at discharge (P<.001).
However, therapy intensity did not predict
cognitive gain (P<.05).
Increased therapy intensity, particularly
physical and psychologic therapies,
enhances functional outcomes.

Abstract only- not sure
There were no significant differences
if Ss are adults or
among subjects in age, education, time
children
since injury or level of functioning on
admission either across hospitals or from
pre- to post-change-in-intensity
Results show that the length of stay
significantly decreased 31% for both coma
and acute groups in both hospitals.
Implications of these findings for clinical
treatment and social policy are discussed.
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Reference and study
design
3225 Eames, P., et
al.1996
Outcome of intensive
rehabilitation after
severe brain injury: a
long-term follow-up
study.

Methods and Participants

Intervention

55 brain-injured adults were followed Intensive rehab.
up from 19 to 101 months after
Measures taken before pre-admission
discharge from a rehabilitation unit.
placement, discharge & current
placement.
Change was assessed in terms of
discharge and current placement, as
compared with pre-admission
placement

Brain Injury, 10(9) p.
631-50

Comparison

Outcomes of interest

•

•
•

Notes

The rehabilitation achieved improvements Abstract is limited
in functional skills & social behaviour that
lastingly affected the type of placement
possible & improved quality of life
In most cases where improvements were
seen during rehabilitation, further
improvements occurred after discharge.
The findings also have implications for the
timing of rehabilitation and for discharge
and resettlement planning.

COHORT STUDY
41 Bowen, A et al 2001
Neuropsychological
rehabilitation for
traumatic brain injury: do
carers benefit?

96 adult carers of people
a) carers’ emotional state, assessed
consecutively admitted to two local
using the Wimbledon Self-Report Scale
hospitals, assigned to one of three
b) how well-informed they felt about
groups:
TBI and available resources.
a) Early new service (pre-discharge)
b) Late new service (post-discharge)
Brain Injury 15 (1) p.29- c) Control: existing services only
38
Group assignment was determined by
RCT
a pre-specified timetable which
alternated between hospitals.

1221 Bajo,A 2002
Brain injury
rehabilitation: what
works for whom and
when?

Aim: to review the evidence that
determines the type of intervention
that works best in brain injury
rehabilitation.
A broad search strategy was used to
identify papers & 6 main areas were
Brain Injury 16(5) p.385- considered: severity of the brain
95
injury, presenting problem,
complicating factors, rehabilitation
readiness, demographic, and socioREVIEW SYSTEMATIC geographic variables.
Levels of evidence analysis was used
to evaluate the studies.

http://www.nzgg.org.nz

Search not provided in abstract.

3 groups- early new • Majority of Controls felt poorly informed in all
service, late new
seven areas (between 63± 89%). In contrast,
service & control
‘early’ intervention groups reported better
outcome in all seven areas (sig at p>.05) –
‘late’ not significant
• clinically significant levels of emotional
distress:
−
52%of Controls
−
18% of ‘late’s; OR: 0.25 (CI: 0.04± 1.5;
p=0.05)
−
29% of ‘early’s 29%; OR: 0.34 (CI:
0.08± 1.4; p=0.05)

Analysis uses p>.01 –
unusually stringent –
may be type II errors,
but won’t alter these
findings

Ab only
• Very few studies on rehabilitation
effectiveness were found which attempted to
define the patient characteristics which
predict a good response to rehabilitation.
• The best evidence relates to injury severity;
more intense programmes may be
unnecessary for those with less severe
injuries. There is some evidence that
dysexecutive problems, i.e. difficulties with
organization and control of behaviour and
emotion, interfere with rehabilitation.
• Limited evidence available.
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Reference and study
design
5 Chesnut,R et al 1998
Evidence Report on
Rehabilitation of Persons
with Traumatic Brain
Injury. Evidence report
Agency for Health Care
Policy and Research

Methods and Participants

Question: Does the application of
supported employment enhance
outcomes for persons with TBI?
• Defines 5 models of supported
employment.
• Summarises the predictors for
success in supported employment

SYSTEMATIC REVIEW

3201 Wood, R 1999
Clinical and cost
effectiveness of postacute neurobehavioural
rehabilitation
Brain Injury 13 (2) p.6988

Aim: to assess both the clinical and
cost effectiveness of rehabilitation
on a group who have suffered
serious brain injury and display
behaviour problems and cognitive
deficits which prevent them living as
independent members of the
community. Ss- 76 people in rehab.

http://www.nzgg.org.nz

Intervention

Medline search (1996-1997), Healthstar
search (1995- 1997), CINAHL (19821987), PsychINFO (1984-1997).

Comparison

N/A

Outcomes of interest

Notes

• No direct evidence from RCTs regarding the
efficacy of supported employment.
• Level of evidence is limited in the literatureclass IIb evidence is that supported
employment can improve outcomes for
survivors of TBI.
• The most literature relates to outcome
evaluation studies.
• Most of the review focused on one model of
supported employment – the individual
placement model.
• Most evidence comes from two programs of
research
• 2 studies are summarised in evidence tables
9-11
• The discharge & follow-up data on 76 people Ab only
shows that rehabilitation - minimum of 6
months – can help severely damaged
individuals can progress to less dependent
placements in the community & higher levels
of independence with fewer hours of care
support.
• Time between injury and the beginning of
rehabilitation is a factor influencing outcome
but longer periods of rehabilitation (beyond 12
months for the most seriously disabled) is not
associated with a better outcome, measured
by a reduction in care hours.
• The cost effectiveness of rehabilitation is
greatest for those who receive treatment
within 2 years of injury.
• However, those who received rehabilitation
at later stages also achieved significant social
outcomes and savings on care hours
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Reference and study
design
958 Shiel, A et al 2001
The effects of increased
rehabilitation therapy
after brain injury: results
of a prospective
controlled trial

Methods and Participants

Intervention

Aim: to investigate the effect of
increased intensity of rehabilitation
therapy for TBI Ss. A controlled
study with random allocation to
groups. Ss -56 with moderate and
severe head injury.

Increased intensity of rehabilitation
therapy input without change in content.

Comparison

Intensive therapy
Vs non intensive
therapy

Clinical rehabilitation, 15
(5) p.501-14
RCT
2265 Bowen, A et al
1999
Evaluation of a
community-based
neuropsychological
rehabilitation service for
people with traumatic
brain injury
Neurorehabilitation,
13 (3) p.147-55

1835 Cicerone, K 2004
Community integration
and satisfaction with
functioning after
intensive cognitive
rehabilitation for
traumatic brain injury
Archives of Physical
Medical Rehabilitation
85 (6) p.943-50

Aim: To determine whether a
Difficult types of intervention
community-based, interdisciplinary,
TBI team was more beneficial than
existing services.
Whether Early was better than Late
intervention. Assignment, to predischarge (Early), post-discharge
(Late) intervention or control
condition (existing services only),
was by a prespecified timetable.
Outcomes were compared at six
months post-injury using logistic
regression analyses. Ss-104.
Aim: To evaluate the effectiveness
of an intensive cognitive
rehabilitation program (ICRP)
compared with standard
neurorehabilitation (SRP) for
persons with traumatic brain injury
(TBI). Nonrandomized controlled
intervention trial.
56 persons with TBI.

CONTROLLED TRIAL

http://www.nzgg.org.nz

Interventions: Ss in ICRP (n=27)
received an intensive, highly structured
program of integrated cognitive &
psychosocial interventions.
Ss in SRP (n=29) received
comprehensive neurorehabilitation
consisting primarily of physical therapy,
occupational therapy, speech therapy &
neuropsychologic treatment.
Duration of treatment was
approximately 4 months for both
interventions
Measures:
Community Integration Questionnaire
(CIQ),Quality of Community Integration

intensive cognitive
rehabilitation
program (ICRP)
compared with
standard
neurorehabilitation
(SRP)

Outcomes of interest

Notes

Ab only
• Subjects receiving more intensive therapy
made more rapid progress & discharged
sooner.
• The different intensities of therapy employed
in this study showed no evidence of a 'ceiling'
effect and the 'intervention group' made
significantly more rapid progress on tests of
dependency during the period of admission.
• Increasing the hours per week of therapy
given to adults recovering from brain injury in
hospital can accelerate the rate of recovery of
personal independence.
Ab only. Evidence not
• Adjusting for potential confounding factors
clear
confirmed a clinically plausible superior
outcome for both intervention groups
compared to the control group in some areas
but not others. These were not statistically
significant (p > 0.01).
• The lack of evidence of effectiveness must be
treated with caution due to limitations with
certain design issues (e.g statistical power)
• Analysis of intervention data suggested that
team-working took place but lack of
experience may have hindered their efficacy
at identifying all those in need of intervention.
• Both groups showed significant improvement
on the CIQ, with the ICRP group exhibiting a
significant treatment effect compared with the
SRP group
• Analysis of clinically significant improvement
indicated that ICRP Ss were over twice as
likely to show clinical benefit on the CIQ
(odds ratio=2.41; 95% confidence interval,
0.8-7.2).
• ICRP Ss showed significant improvement in
neuropsychologic functioning; Ss with
clinically significant improvement on the CIQ
also showed greater improvement of
neuropsychologic functioning.
• Satisfaction with cognitive functioning made a
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Reference and study
design

Methods and Participants

Intervention

Comparison

Questionnaire assessing satisfaction
with community functioning and
satisfaction with cognitive functioning.
Neuropsychologic functioning was
evaluated for the ICRP participants.

47 Gray, D 2000
Slow-to-recover severe
traumatic brain injury: a
review of outcomes and
rehabilitation
effectiveness
Brain Injury 14 (11)
p.1003-1014

Outcomes of interest

significant contribution to posttreatment
community integration.
• Intensive, holistic, cognitive rehabilitation is
an effective form of rehabilitation for persons
with TBI who have previously been unable to
resume community functioning.

Severe TBI means a prolonged
recovery thus these people are not
good candidates for typical brain
injury rehabilitation programmes

Evidence suggests that persons with severe TBI: Have full text
- can make a functional recovery some monthsto-years after injury
-can use rehabilitation to reduce disability &
reduce long-term costs of care.

Covers recent literature relating to
severe TBI on:
1.functional outcomes
2. effectiveness of rehabilitation

More research required on those who are slow-torecover & assessing their rehab programmes.

REVIEW- NON
SYSTEMATIC
946 Hoffmann, B 2002
Neurological and social
long-term outcome after
early rehabilitation
following traumatic brain
injury. 5-year report on
240 TBI patients
Acta Neurochirurgica.
Supplement 79 p.33

Reports on a pilot project of the
government of Nordrhein--Westfalia
we reviewed 252 patients with
different grades of TBI, which were
treated in our department from
emergency to the end of early
rehabilitation. At least 240 files &
observations up to 5 years after
trauma (mean 26 months).
Ss ranged from severe ( n=158) to
moderated ( n=56) to mild (n=26)TBI.

N/a

•
•
•
•

COHORT STUDY
•

•

http://www.nzgg.org.nz

Notes

Ss with persistent vegetative state (PVS)
did not show a benefit from therapy.
Ss with GOS 3 at the end of early
rehabilitation showed improvement in 51
cases to GOS 4 and 5.
At the time of the actual investigation 32%
of the patients reached GOS 5, 27% GOS
4.
Referred to the initial GCS only 16% of the
severe, 27% of the moderate and 33% of
the mild TBI could return to their former
social activities and profession without any
cuts.
145 of the total of surviving Ss returned to
their families, in the group of vegetative
patients all except 1 patient were submitted
for nursing homes.
Only 58% of the Ss had any kind of
outpatient rehabilitation, a specialized
neuropsychological training has been
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Reference and study
design

Methods and Participants

Intervention

Comparison

Outcomes of interest

•

• substantial improvements in function during
post-acute rehabilitation for both traumatic
brain injury and brain dysfunction of other
etiologies.
• improvements in all grades of severity of
dysfunction examined
• There may be potential for the recouping of
costs of treatment within a reasonable period
of time

1846 Cope, N 1991
Brain injury: analysis of
outcome in a post-acute
rehabilitation system.
Part 2: Subanalyses

Ss 173; of these, follow-up was
achieved in 145 cases, a follow-up
rate of 83.8%. Via interview collected
information at 6, 12 or 24 month
periods post-discharge.
Measures of outcome included
Brain Injury 5 (2) 127-39 residential status, level of productivity
activity, and hours per day of
attendant care or supervision
required.
The data is analysed by subgroups:
Ss with traumatic brain injury only;
mild moderate and severe grades of
disability; and comparisons of
outcomes at 6 months, 1 year, and 2
years post-discharge from treatment.
176 Turner-stokes, L et Aim: study the evidence for
al 2004
effectiveness of multi-disciplinary
rehabilitation in working-aged adults
Multi-disciplinary
with acquired brain injury of any
rehabilitation for
acquired brain injury in cause.
Fourteen trials - 10 of good
adults of working age
methodological quality and four of
Cochrane Library 2004 lower quality. Trial heterogeneity
Issue 3
precluded quantitative analysis of
pooled data.
REVIEW -SYSTEMATIC

http://www.nzgg.org.nz

restricted to 7% of the Ss.
More efficient treatment is required &
earlier reintegration to avoid isolation
especially for those patients with a good
medical prognosis.

Searches:
search strategies developed by the
Cochrane Collaboration Injuries Group,
& the Stroke Group.
The Cochrane Controlled Trials
Register (CCTR), MEDLINE (19662004), EMBASE (1988-2004), CINAHL
(1983-2004), PsycLIT (1967-2004),
AMED, the National Research Register
2004 and ISI Science Citation Index
(1981-2004).

•

With MTBI there is 'strong evidence' to that
the majority of patients make a good recovery
with appropriate information.
• With moderate to severe TBI, there is 'strong
evidence' for formal intervention.
• With moderate to severe Ss engaged in
rehabilitation, there is also 'strong evidence'
that intensive programmes are associated
with earlier functional gains
• Implications for practice from this review are
as follows:
-Patients presenting to hospital with moderate to
severe brain injury (i.e. usually being admitted at
least for observation) need to be followed up to
assess their future need for rehabilitation
-Intensive intervention appears to lead to earlier
gains, although the balance between intensity and

Notes
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Reference and study
design

Methods and Participants

Intervention

Comparison

Outcomes of interest

Notes

cost-effectiveness has yet to be determined
-Patients discharged from in-patient rehabilitation
need access to follow-up out-patient or
community-based services appropriate to their
needs.
-Patients with milder brain injury benefit from
follow-up and being given appropriate information
and advice
2160 Cope, D, 1982
Head injury
rehabilitation: benefit of
early intervention
Archives of Physical
Medicine and
Rehabilitation 63 (9)
p.433-7

Severely head injured patients in an
acute rehabilitation were divided into
early (n=16) and late ( n=20)
rehabilitation admission groups which
were matched on a range of
characteristics.

COHORT STUDY

http://www.nzgg.org.nz

Early vs late rehab

Ab is limited
• Late admission patients required twice as
much acute rehabilitation as early admission
patients, even though both groups were
comparable in initial disability and at outcome
2 years post-injury.
• Study findings implied potential cost savings
of an average $40,000 per patient for acute
hospital care. These benefits may be due to
improved neurologic outcome or prevention of
secondary complications
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Question 17.4: Paed: Characteristics of included studies “Intensity and duration of therapy”
Reference and study
design
56 Zhu, X. et al 2001
Does intensive
rehabilitation improve
the functional outcome
of patients with
traumatic brain injury?
Interim result of a
randomized controlled
trial

Methods and Participants

Intervention

Patients with moderate and severe
TBI, aged from 12 to 65 years.

A randomized controlled assessor-blind
trial, comparing two groups of patients
receiving different intensities of
Glasgow Outcome Scale (GOS) and rehabilitation treatment (2 versus 4 h
Functional Independent Measurement per day)
(FIM) were assessed monthly.

Comparison

2 groups of patients
receiving different
intensities of
rehabilitation
treatment (2 versus 4
h per day)

Outcomes of interest

•

Notes

The interim results of 36 cases showed Full text
that there was a trend of more patients
Not solely based on
in the study group achieving full FIM
paediatric population.
scores, and good GOS at 2 and 3
months, but the control group appeared
to be catching up towards 6 months.

British Journal of
Neurosurgery. 15(6)p
464-473
RCT
2270 Brett, A et al
1998

A convenience sample of 10 public
high school students with acquired
brain injury. received

Biweekly cognitive rehabilitation
Nil
sessions for 20 weeks. Treatment was
based on a developmental model of
brain functioning. Treatments were
provided by trained school teachers
under the supervision of psychologists
specializing in cognitive rehabilitation.
Students were evaluated pre- and posttreatment using neuropsychological test

80 Children and adolescents (mean
age = 10.3 years) with TBI
Physical therapy (PT) procedural
interventions used during inpatient
rehabilitation for children and
adolescents with TBI.
Intensity of PT was calculated as the
number of 15-minute PT units of
service per day/length of stay

Physical therapy (PT) procedural
interventions used during inpatient
rehabilitation

Cognitive rehabilitation
therapy of brain-injured
students in a public
high school setting
Pediatric Rehabilitation
2(1) p27-31.
Prospective Study
2370 Dumas, H et al
2004
The relationship
between functional
mobility and the
intensity of physical
therapy intervention in
children with traumatic
brain injury
Pediatric Physical

http://www.nzgg.org.nz

Pediatric Evaluation of Disability
Inventory (PEDI) to calculate mobility
change scores between admission and
discharge & the achievement of a
minimal clinically important difference
(MCID) consisting of an 11-point
change.

Nil

• After treatment, the students demonstrated a No control
significant increase in general memory ability
(p < 0.05).
• These gains were due mostly to increases in
verbal learning ability.

Therapeutic exercise was the most frequently
No control
recorded intervention.
On average, PT intensity was provided at a level
of 3.1 units (46.5 minutes) per day.
After controlling for severity and age, intensity
was significantly related to change in PEDI
mobility scores; this effect was removed when
controlling for admission scores.
The MCID was related to PT intensity, even when
controlling for initial status
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Reference and study
design

Methods and Participants

Intervention

Comparison

Outcomes of interest

Notes

Therapy. 16(3) p 157164
COHORT STUDY

2289 Chen, C 2004
Impact of pediatric
rehabilitation services
on children's functional
outcomes

Records of rehabilitation therapies
and functional assessments 814
pediatric patients who received
inpatient rehabilitation

Occupational therapy and physical
Across impairment
therapy provided across the impairment grps
groups (98% and 99%, respectively). A
large proportion of children with TBI
also received speech therapy (97%)
and psychology services (60%).

3216 Ponsford, J., et
al.2001
Impact of early
intervention on outcome
after mild traumatic
brain injury in children.

Aim: to evaluate the impact of
providing information on outcome
measured in terms of reported
symptoms, cognitive performance,
and psychological adjustment in
children 3 months after injury.

Intervention:
Ss with mild TBI seen at 1 week given
an information booklet outlining
symptoms associated with mild TBI and
suggested coping strategies.
Ss seen at 3 months after injury did not
receive the booklet.

Pediatrics, 108(6) p.
1297-303

SS with mild TBI were divided into 2
groups:
One assessed at 1 week & at 3
months & given booklet
Two- assessed at 3 months and not
given booklet.

American Journal of
Occupational Therapy
58(1) p44 -53

Across domains (self-care, mobility, cognition),
Retrospective study.
the largest gains were made by children who were
older than 7 years and had traumatic injuries.
Functional gains were significantly related to the
amount of discipline-specific treatment received,
after controlling for age, impairment, and
functional status at admission.

Retrospective cohort
design

CT?

http://www.nzgg.org.nz

Measures:
Ss – tests on preinjury behaviour &
psychological adjustment, post
concussion symptoms, and tests of
attention, speed of information
processing, and memory

2 groups with mild
TBI
- one group given
information (n=61)
and one not given
information (n=58)
compared with 2
groups of children
without head injuries
(n=45 & n=47).

•

•

•

•

Children with mild TBI reported more
symptoms than controls at 1 week but
demonstrated no impairment on
neuropsychological measures.
Initial symptoms had resolved for most
children by 3 months after injury, but a
small group of children who had previous
head injury or a history of behavioral
difficulties reported ongoing problems.
The group not seen at 1 week and not
given the information booklet had more
symptoms overall & more stressed 3
months after injury.
Providing a booklet reduces anxiety &
hence lowers ongoing problems.
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Reference and study
design

Methods and Participants

Intervention

Comparison

3103 Weindling, A.M
Aim: to review the evidence that
2000, Intervention after intervention after brain injury can
reduce disability.
brain injury to reduce
disability
Few good quality randomized
Seminars in
controlled trials & the reasons are
Neonatology. 5(1) p 53- discussed
60
(i) cerebral palsy (CP) is a relatively
rare condition
REVIEW- NON(ii) the population is heterogeneous;
SYSTEMATIC
(iii) different patterns of CP have
different prognoses
(iv) a variety of interventions have
been used
(v) outcome measures are poor.

2753 Melchers P, et al
1999
An early onset
rehabilitation program
for children and
adolescents after
traumatic brain injury
(TBI): Methods and first
results

A two-stage multimethodal
Interventions – stimulation whilst in a
program, starting with stimulation in coma and therapy
coma while the patient is on the
intensive care unit, and
neuropsychological therapy after
regaining consciousness is to be
evaluated in a controlled,
prospective and randomized study
achieved in all predictive variables.

Restorative Neurology
& Neuroscience
14 (2-3) p.153-60

http://www.nzgg.org.nz

Control vs therapy
group

Outcomes of interest

Notes

•
•

Many interventions have shown no benefit.
After children have developed spastic CP,
frequency of intervention may have some
effect.

•

After including nearly 50 % of the planned A very unclear abstract
sample (100 persons), some preliminary – not clear what the
findings proved
results can be mentioned with all
applicable caution.
The effectiveness of the applied therapy
can be stated here with respect to the
posttraumatic development of intellectual
abilities in the 6- and 12 months follow
ups.
The control groups development of
psychopathological alterations was found
to a considerable degree and also lower
ratings in a quality of life questionnaire,
compared to the experimental group. It is
expected to prove these differences
statistically, after the total sample has
been included, and thus equal distributions
have been

•

•

Abstract
Review is based on
children with CP rather
than TBI
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Reference and study
design

Methods and Participants

2256 Berger, E et al
1997
Neurological
rehabilitation in children
and adolescents

38 Ss aged between 1 and 19 years
(36.8% female, 63.2% male; mean
age 7.8 years) admitted as
inpatients for further
neurorehabilitation 4 weeks after
severe acquired brain injury (ABI) of
different aetiology.
73.7% Ss in a state of minimal
responsiveness (vigilance score < 7
WVS) on admission.

Pediatric Rehabilitation
1 (4) p.229-33

Ss studied during rehabilitation & 6
months after the end of the
inpatient-period. The average stay
was 15.5 weeks. The average
intensity of therapy was approx. 16
units per week.

http://www.nzgg.org.nz

Intervention

Comparison

Outcomes of interest

• Good rehabilitation was 21%, whereas
almost 45% of patients displayed severe
impairment.
• Further improvements were found in almost
40% of patients 6 months later, these only
slightly changed the overall picture of the
GOS values.
• More than 3/4 returned to their families after
rehabilitation.
• A return to the former environment outside
the family (kindergarten, school) was
possible in 2/3 of the subjects.
• The proportion of minimally responsive
patients fell from 73.7% to 18.4% during the
stationary rehabilitation phase. After a further
6 months (follow up), 36.4% of the originally
minimally responsive patients achieved a
GOS value of > 5.

Notes
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Question 17.5a: What are the long-term educational needs of children who return to or leave school after TBI?
Reference

Settings and Participants

Interventions or
measures

Outcomes / results

Notes/conclusion/quality

2262 Bogan, A et al 1997
The experiential impact of head
injury on adolescents: Individual
perspectives on long-term
outcome

31 young people with chronic
symptoms were assessed at
least 1 year after TBI.
Interviewed in-depth about
the impact head injury had
had on their lives.

None

Ss had not received adequate explanation of the
emotional problems associated with head injury &
relevant support.
Head injury major impact on their lives, limitations in dayto-day activities, employment, education and
relationships. They scored significantly below norms on
the OSIQ-R scale of Self-Confidence. However, these
young people had a predominantly positive attitude
towards life, which appeared to be related to their
appreciation of how fortunate they had been to survive.
They scored significantly above norms on the OSIQ-R
scale of Social Functioning.
The need and duration of additional social/family and
educational support among the children

Markers of poor functioning were
identified and, in clinical practice, could
be used as a method of highlighting
those head-injured young people who
potentially are most in need of support.

Brain Injury 11(6): 431-443.
Functioning assessed using
the Offer Self-Image
Questionnaire (OSIQ-R).

83 Brooks, B et al 2003
Support for children following
traumatic brain injury: the veiws
of Educational Psychologists
Disability and Rehabilitation
25(1): 51-6.

Investigates whether the
training and experience of
educational psychologists has
made them aware that young
children are vulnerable to the
long-term effects of traumatic
brain injury.

Degree of adherence to Kennard Principle among
educational psychologists

Information collected via a
questionnaire.
2283 Catroppa, C & Anderson, Children with mild, moderate or
V 1999.
severe TBI.
Recovery of educational skills
following paediatric traumatic
brain injury
Pediatric Rehabilitation 3(4):
167-175.

http://www.nzgg.org.nz

The recovery of educational
skills (reading accuracy, reading
comprehension, spelling and
arithmetic) over 24 mths postinjury

The severe TBI group exhibited greater deficits on
reading comprehension and arithmetic, while the
moderate and severe TBI groups performed similarly in
the areas of reading accuracy and spelling.

.
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Reference

Settings and Participants

Interventions or
measures

2349 DiScala, C et al 1997
Children hospitalized for
traumatic brain injury: transition
to postacute care

Setting: 76 pediatric trauma
Over 40% of the children were
centers or children's hospitals in in the intensive care unit, 20%
the united States that reported had one or more surgical
to the National Pediatric Trauma intervention, the average length
Registry between October 1988 of stay was six days, the median
two days.
J Head Trauma Rehab12(2): 1- and April 1996.
10
(N=24,021) patients hospitalized
for traumatic brain injury.
Two thirds of the children were
male and 77.8% were one to 14
years of age.

Outcomes / results

Notes/conclusion/quality

The in-hospital death rate was 6.1% and 22.2% of the
children developed functional limitations from the injury.
At the time of discharge from acute care, most children
resumed home. In the group with four to nine limitations,
half of the children were discharged to a rehabilitation
facility.
Of the children with functional limitation who returned
home, physical therapy was recommended in 23.7% of
the cases, occupational therapy in 13.2% of the cases,
and speech therapy in 10.1% of the cases. Of those of
school age discharged home with functional limitations,
1.8% were referred to special education.

The majority of children with traumatic
brain injury and functional limitations
due to the injury return home at time of
discharge from acute care with limited
referral to potentially beneficial
services.

Demographics, cause of injury,
time and place of occurrence,
severity of injury, utilization of
resources during acute care, in
hospital death rate, functional
limitations, discharge
disposition, and discharge
recommendation for children
who sustained a traumatic brain
injury associated or not with
injury to other body region.
3048 Vaidya,A 2002
4 adolescents (aged 16-17 yrs)
Issues related to school re-entry with a diagnosis of TBI
following traumatic brain injury. Questionnaire related to school
re-entry following traumatic
International Journal of
brain injury
Cognitive Technology 7(1): 3845.

http://www.nzgg.org.nz

The participants (survivors,
parents, and teachers) were
interviewed individually and
were asked to answer openended questions regarding
issues with school reintegration.

There are several factors that lead to better school
transitions. In addition to a basic knowledge and
understanding of TBI in comparison to other learning
disabilities and communication among all parties, factors
such as compassion and a degree of flexibility can affect
educational planning and placement in the transitional
process for the student with TBI.
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Reference

Settings and Participants

Interventions or
measures

Outcomes / results

Notes/conclusion/quality

3029 Thyen,U et al 2003
Unmet health care needs and
impact on families with children
with disabilities in Germany

273 families with children with
disabilities using ambulatory
services at an academic
children's hospital

Measured family burden using
the Impact on Family Scale
(FABEL). Independent variables
were unmet health needs in 4
areas (medical care, care
coordination, health education,
and psychosocial services),
level of functional disability, and
nursing care load at home.
Various control variables :child's
age and gender, parental
educational attainment etc..

Addressing unmet health needs may
alleviate the impact of caring for a child
with a disability. Further studies are
needed to show more definitively that
families can benefit from integrated
services including psychosocial
counselling.

12 month period, 75 admissions
were made to the Head Injury
Unit at Bethesda Hospital,
Melbourne, Australia

13 of these were interviewed by
telephone at approximately 3
years postinjury and
demographic and medical
information were obtained from
their medical files.

Most children had complex health conditions such as
brain injury, congenital malformations, metabolic disease,
myopathies, and brain tumors.
44.6% of the families received home nursing cash
benefits, indicating high care load.
Parents reported most unmet needs in the areas of
psychosocial counseling (17.2%) and care coordination
(8.1%). After controlling for sociodemographic factors,
unmet health needs predicted family burden
independently of type (mental retardation or mobility
impairment) and number of disabilities and nursing care
load.
Although only a few parents reported lack of medical
services, this factor also contributed significantly to family
burden. Multivariate analysis with these variables
explained 45% of the variance in impact on the family.
At 3 years postinjury, 11 subjects (85%) had either
completed a course or were still studying. The average
time for students to return to study was approximately 11
months postinjury. The students reported a number of
changes including: enrolment in different courses, a
reduction in course load to part-time study, altered
educational and vocational goals and an increased need
to utilize study skill strategies, individual tuition and
special consideration. In addition, students reported
changes to their relationships with peers and their
involvement in extracurricular activities
The analyses yielded significant contributions from the
school's attitude, reintegration aide, home medical aids,
and the absence of a diagnosed medical or behavioural
condition prior to the injury.

Ambulatory Pediatrics 3(2): 7481.

2987 Stewart-Scott, A. &
Douglas, J. 1998
Educational outcome for
secondary and postsecondary
students following traumatic
brain injury
Brain Injury 12(4): 317-331.

2820 Parkin,A et al 1996
Factors contributing to
successful return to school for
students with acquired brain
injury: Parent perspectives

Approximately 26% (20) of
these admissions were either
secondary or postsecondary
students.

80 questionnaires sent to
parents of children (5-18 years
of age) with an acquired brain
injury in Queensland
53/80 response rate

Aust Occ Ther J 43(3/4): 13341.

http://www.nzgg.org.nz

Factors contributing to
successful return to school for
students with acquired brain
injury: parent perspectives

Multiple regression analyses of
demographic/medical
characteristics, school support,
resources available, residual
deficits and educational
programme modifications

It is apparent from these results that a
number of factors need to be
considered when a student is planning
to return to study following TBI and that
a range of support services may be
required.
Future studies are needed to examine
the factors which impede or enhance a
student's progress following TBl
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Reference

Settings and Participants

2406 Ewing-Cobbs,L et al 1998
Academic achievement and
academic placement following
traumatic brain injury in children
and adolescents: A two-year
longitudinal study

N=61
33 with severe TBI
28 with mild/moderate TBI

Interventions or
measures

Brain Injury 16(11): 969-985.

Although all achievement scores
increased significantly from the
baseline evaluation to 6 months after
the injury, no further change was noted
Despite average achievement test scores by 2 years after from 6 months to 2 years.
TBI, 79% of the severely injured patients had either failed Traditional achievement tests may be
a grade or received special educational assistance.
insensitive to posttraumatic academic
deficits.

Prospective, longitudinal study

Questionnaires were mailed to
parents of all 974 surviving
children on a register of
paediatric TBI admissions, 525
completed questionnaires were
returned (56.2%).

Thirty per cent of parents received no information on
post-injury symptoms, and clinical follow-up was limited.
Statistically significant differences were observed
between mild and moderate/severe groups for cognitive,
social, emotional, and mobility problems. Nevertheless,
~20% of the mild group suffered from poor concentration,
personality change and educational problems post-injury.

Population-based postal
questionnaire survey of 525
children with TBI (419 mild, 57
Moderate, 49 severe
2510 Hawley,C 2004
To examine the relationship
between behavioural problems
Behaviour and school
performance after school injury and school performance
following traumatic brain injury
Brain Injury 18(7): 645-659.
(TBI).
Parents and children were
interviewed at a mean of 2
years post-TBI
Teachers reported on academic
performance and educational
needs.
Descriptive Subjects: 67 schoolage children with TBI (35 mild,
13 moderate, 19 severe) and 14
uninjured matched controls..

http://www.nzgg.org.nz

Notes/conclusion/quality

significantly lower reading recognition, spelling, and
arithmetic scores in the severe group than mild to
moderate

Journal of Clinical &
Experimental Neuropsychology
20(6): 769-781.
2513 Hawley,C et al 2002
Children's brain injury: A postal
follow-up of 525 children from
one health region in the UK

Outcomes / results

Children can have long-lasting and
wide-ranging sequelae following TBI.
Information should be routinely given to
parents and schools after brain injury.

Few schools (20%) made special provision for children
returning after injury.

Children were assessed using
the Vineland Adaptive
Behaviour Scales (VABS) and
the Weschler Intelligence Scale
for Children (WISC-III).

Two-thirds of children with TBI exhibited significant
behavioural problems, significantly more than controls (p
= 0.02). Children with behavioural problems had a mean
IQ ~ 15 points lower than those without (p = 0.001, 95%
CI: 7-26.7). At school, 76%(19) of children with
behavioural problems also had difficulties with
schoolwork. Behavioural problems were associated with
social deprivation and parental marital status (p <= 0.01).

Children with TBI are at risk of
developing behavioural problems which
may affect school performance.
Children with TBI should be screened
to identify significant behavioural
problems before they return to school.
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Reference

Settings and Participants

Interventions or
measures

Outcomes / results

897 Hawley,C et al 2004
Return to school after brain
injury

Parents and children were
interviewed and children
assessed at a mean of 2 years
post injury. Teachers reported
on academic performance and
educational needs. This crosssectional study set in the
community comprised a group
of 67 school-age children with
TBI (35 mild, 13 moderate, 19
severe) and 14 uninjured
matched controls

The main measures used were
classroom performance, the
Children's Memory Scale
(CMS), the Wechsler
Intelligence Scale for Childrenthird edition UK (WISC-III) and
the Weschler Objective Reading
Dimensions (WORD).

1/3 of teachers were unaware of the TBI. On return to
school, special arrangements were made for 18 (27%).
Special educational needs were identified for 16 (24%),
six children (9%) received specialist help.

Notes/conclusion/quality

Schools rely on parents to inform them
about a TBI, and rarely receive
information on possible long-term
sequelae. At hospital discharge, health
Arch Dis Child 89(2): 136-42.
professionals should provide schools
Two thirds had difficulties with school work, half had
with information about TBI and possible
attention/concentration problems and 26 (39%) had
long-term impairments, so that children
memory problems. Compared to other pupils in the class, returning to school receive appropriate
one third of children with TBI were performing below
support.
average. 1/3 of the severe group were
impaired/borderline for immediate and delayed recall of
verbal material, and over 1/4 were impaired/borderline for
general memory. Children in the severe group had a
mean full-scale IQ significantly lower than controls. Half
the TBI group had a reading age > or =1 year below their
chronological age, one third were reading > or =2 years
below their chronological age.
2785 Moulton,L 2001
233 parents of adolescents
Twenty-five parents responded Of the parents whose adolescent did not receive services, Poor response rate and over half (N =
44% felt their adolescent had unmet educational needs. 41) of the parents responded by
Assessments of the educational (age14-18) who were reported to the survey and rated
by hospitals as recently
psychology-related and
Parents rated the following factors as the most critical to indicating that their adolescent did not
needs and services for
their adolescents' educational needs being met: level of have a TBI This would suggest that the
adolescents with traumatic brain acquiring a TBI (in 1997, 1998, transition-related services as
or 1999) of any level of severity, the most needed special
communication between the parent and the school, the
attending medical professionals might
injury: The parents' view
79 (34%) parents responded
education and related services school's flexibility with the adolescent's rapidly changing not have informed the parents of the
Humanities & Social Sciences from across the state.
for their adolescent. Services
abilities and educational needs, the sensitivity of the
long-term effects of a mild TBI
62(3-A): 975.
were received by 40% of the
educator to changes in the adolescent and family's daily
adolescents, many under
lives stemming from the TBI the educator taking an active TBI became recognized as a category
categories other then TBI and role in helping the child socially re-adjust, and level of
under which students may be eligible to
the services most frequently
communication among the educators.
receive special education and related
received as a result of the TBI
services as stated in the Individuals
were: individualized academic
with Disabilities Act (IDEA).
instruction, homebound
educational services, and
The study's findings reflect that, at least
occupational therapy.
in the parents' perspective, many
adolescents still have unmet
educational needs and the needed
services are lacking.

http://www.nzgg.org.nz
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Reference

Settings and Participants

Interventions or
measures

Outcomes / results

Notes/conclusion/quality

2337 DePompei,R et al 1998
Educational needs of children
and adolescents after brain
injury: A global perspective

"Educational needs of children
and adolescents after brain
injury: A global perspective."

Several global issues emerged
from the presentations on
paediatric educational needs
and they form the framework of
this article.

The key themes presented include: uniformity of data
collection regarding injury and outcome, specificity of
collaborative approaches, sensitivity to developmental
issues and creativity in program design.

This article offers specific examples of
effective programming and concrete
recommendations for implementation.
More importantly, it offers hope for the
future.

Neurorehabilitation 11(2): 85100.

Reference

Settings and Participants

Interventions or
measures

Outcomes / results

Notes/conclusion/quality

2438 Gamble, D & Moore, C.
2003
Supported employment:
Disparities in vocational
rehabilitation outcomes,
expenditures and service time for
persons with traumatic brain
injury

1,073 public vocational
rehabilitation clients with TBI.
78 received supported
employment services during
the vocational rehabilitation
process

Participant race, education
level, age, marital status,
gender, prior work experience,
and disability severity were
controlled for all dependent
variables but occupational
placements.

This study examined differences in closure status,
occupational placements, weekly earnings, hours worked
each week, expenditures, and time in rehabilitation for
persons with traumatic brain injury (TBI) based on the
provision of supported employment services

For competitively employed consumers,
significant differences were found in
weekly earnings, hours worked per
week, and expenditures when
comparing the two groups.

Journal of Vocational
Rehabilitation 19(1): 47-57.
2555 Ip, R et al 1995
Traumatic brain injury: Factors
predicting return to work or
school
Brain Injury 9(5): 517-532.

http://www.nzgg.org.nz

Twenty subjects made up the
test sample used to evaluate
the generalizability of the
predictive model telephone
interview of 45 subjects to
generate model and charts
were examined retrospectively
along five subsets of variables
in the predictive matrix

Significant differences were found in closure status when
comparing consumers who received supported
employment services to those who did not. Most
competitively employed participants in both groups were
working in miscellaneous occupations at case closure.

sociodemographics, chronicity, Performance IQ score of the Wechsler Adult Intelligence Implications of these findings for
indices of severity, physical
Scale-Revised emerged as the most significant predictor treatment and rehabilitation are
impairment, and cognitive
of return to work/school.
discussed.
functioning.
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Reference

Settings and Participants

2248 Backhouse, M & Rodger, Five groups of young people
S. 1999
and parents. Focus group
analysis
The transition from school to
employment for young people
with acquired brain injury: Parent
and student perceptions
Australian Occupational Therapy
Journal 46(3): 99-109.

http://www.nzgg.org.nz

Interventions or
measures

Outcomes / results

Addressed participants'
perceptions of school
integration, development of
future goals, strategies needed
to reach these goals, and
hindrances experienced..

The key themes include: Most of these young people
.
appeared to have had a general lack of support from
allied health and educational professionals throughout the
continuum of hospital to school, and school to work
transitions
All parents reported high levels of stress related to their
child's schooling and future employment, and many
young people also reported vast unmet needs related to
both the present and the future.

Notes/conclusion/quality

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 200 of 210

Question 17.7: Do stimulants improve function or speed recovery in children when used early after TBI?
Reference
2542 Hornstein,A et al 1996
Amphetamine in recovery from
brain injury

Methods and
Participants
27 patients with
traumatic brain injury
patients during
rehabilitation therapy.

Intervention
dextroamphetamine

Outcomes of interest

Notes

enhanced recovery and functional status in 15 patients

Uncontrolled

Disability Rating Scale (DRS) and tests of attention,
memory, and vigilance
The methylphenidate group was significantly better at 30
days on the DRS (p < .02), and on tests of attention (p <
.03) and motor performance (p, .05).

Subacute administration of methylphenidate after
moderately severe head injury appeared to
enhance the rate but not the ultimate level of
recovery as measured by the DRS and tests of
vigilance.

Brain Injury 10(2): 145-148.
Chart review.
CT

2851 Plenger,P et al 1996
Subacute methylphenidate
treatment for moderate to
moderately severe traumatic
brain injury: a preliminary
double-blind placebo-controlled
study
Archives of Physical Medicine
and Rehabilitation 77(6): 53640.

RCT
3114 Williams S, et al., 1998
Recovery in pediatric brain
injury: is psychostimulant
medication beneficial?
Journal of Head Trauma
Rehabilitation, 13(3):. 73-81
RCT

http://www.nzgg.org.nz

Methylphenidate v. placebo
Dose bd 30 mg/kg baseline
cognitive assessment and
continued for 30 consecutive
days.
Follow-up evaluations were
Severity From GCS < or conducted at 30 and 90 days
= 8,
after baseline, after
no intracranial pressure discontinuation of drug/placebo.
monitor
30 day follow-up was based on
to GCS 13 - 15 with
12 patients:, whereas 90-day
positive computed
evaluation was based on 9
tomography brain scan patients
exclusions mild head
injury
10 paediatric subjects
methylphenidate v. placebo
with evidenced head
injury by focal lesions on
computed tomography
scan and/or sequelae
reported at the time of
injury identified through
chart review outpatient
facility of a children's
hospital medical center.
baseline scores for
hyperactivity (Conner's
Hyperactivity Index
greater > or = 60) and
23 patients (age 16 - 64
yrs) at a trauma center.
Galveston Orientation
and Amnesia Test score
> 65

No significant differences were noted between groups at 90 Problems with possible selection bias and small
days.
sample size limit generalization of results.

% change in scores was calculated to assess differences
between baseline and end of methylphenidate/placebo
trials Mean time post injury was 2 years, 8 months
No significant differences between methylphenidate and
placebo on measures assessing behavior, attention,
memory, and processing speed

The results of the study call into question the
effectiveness of methylphenidate in the pediatric
head injury population.
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Reference

Methods and
Participants

Intervention

Outcomes of interest

Notes

intellectual functioning
(Verbal Intelligence
Quotient > or = 70)
and achieved minimal
scores on two
psychometric tests.
Severity ranged from
mild to severe

3108 Whyte,J et al 1997
Effects of methylphenidate on
attentional function after
traumatic brain injury. A
randomized, placebo-controlled
trial
Am J Phys Med Rehab 76(6):
440-50.
RCT

http://www.nzgg.org.nz

Methylphenidate v. placebo
individuals with TBI
referred specifically for
attentional assessment
and treatment. Given five
different tasks designed
to measure various
facets of attentional
function
Severity

significant improvement in the speed of mental processing These results suggest that MP may be a useful
treatment in TBI but is primarily useful for
Orienting to distractions, most aspects of sustained
symptoms that can be attributed to slowed mental
attention, and measures of motor speed were unaffected
processing.

The Diagnosis, Acute Management and Rehabilitation of People with Traumatic Brain Injury

Evidence Tables

New Zealand Guidelines Group 2006

page 202 of 210

Question 20: General medication for TBI
Reference and study type

2847 Pillai, S.V., et al.2003.
Evaluation of nimodipine in the
treatment of severe diffuse
head injury: A double-blind
placebo-controlled trial.
Neurology India. Vol. 51(3)p
361-363

Methods and Participants

Measures

Outcomes/results

97 severe head injury patients (GCS Score <\=8) Glasgow Outcome
given nimodipine orally soon after severe diffuse Score at 6 months by a
head injury for a period of three weeks The
psychologist.
patients were randomly assigned to two groups
which were matched. One group was given
nimodipine 30 mg Q6H and the other group was
given a placebo.

•

Estrogen and progesterone are being studied as
neuroprotective and neuroregenerative agents in
stroke and traumatic brain injuries.

•

•
•

Notes

No significant difference in the functional and psychological
outcome between the two groups, even in patients with
subarachnoid hemorrhage.
No adverse drug events were recorded.
Oral nimodipine given for 3 weeks does not improve outcome in
patients with severe diffuse head injury.

Ab only

Collectively, the hormones reduce the consequences of the injury
by enhancing anti-oxidant mechanisms, reducing excitotoxicity
(altering glutamate receptor activity, reducing immune
inflammation, providing neurotrophic support, stimulating axonal
remyelinization) & enhancing synaptogenesis and dendritic
arborization.
Estrogen seems more effective as a prophylactic treatment in
females at risk for cardiac and ischemic brain injury, whereas
progesterone appears to be more helpful in the post-injury
treatment of both male and female subjects with acute TBI.

Ab only

RCT
836 Stein, D.G. 2001
Brain damage, sex hormones
and recovery: a new role for
progesterone and estrogen?
Trends in neurosciences, 24(7)
p. 386-91.

•

Review- non systematic

117 Stein, D.G. & S.W.
Hoffman, 2003
Estrogen and progesterone as
neuro protective agents in the
treatment of acute brain
injuries.

Estrogen and progesterone are showing
considerable promise as neuroprotective and
neuroregenerative agents in stroke and
traumatic brain injuries.

Review- non systematic

This is not an extensive literature review.

•

Full text.
Much of the
review is
concerned with
rats & gerbils

The effect of corticosteroids on the risk of death was reported in 17
included trials.
The largest trial, with about 80% of all randomised participants, found a

No meta-analysis
done.
Full text

This review compares and evaluates estrogen
and progesterone as neuroactive agents in the
Pediatric Rehabilitation, 6(1) p. acute treatment of brain damage caused by
13-22.
stroke and trauma.

1498 Alderson, P. & I.
Electronic sources: MEDLINE, EMBASE,
Quality of allocation
Roberts,2005 Corticosteroids
Cochrane Library and specialised database
concealment was
for acute traumatic brain injury. searches. Additional hand searching and contact scored. Data on

http://www.nzgg.org.nz
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Reference and study type

The Cochrane Database of
Systematic Reviews, 2005(1).
Systematic Review

1324 Perna, R et al 2000,
Pharmacological treatments
considerations in brain injury.
Journal of Cognitive
Rehabilitation, 19(1) p. 4-7.
Review- non-systematic

722 The Brain Trauma
Foundation, The American
Association of Neurological
Surgeons, and The Joint
Section on Neurotrauma and
Critical Care.2000
Use of mannitol.

Methods and Participants

Measures

Outcomes/results

with trialists. Date of the most recent search
October 2004.
All randomised controlled trials of corticosteroid
use in acute traumatic brain injury with adequate
or unclear allocation concealment.
20 RCTs with 12303 randomised participants.

numbers of participants
randomised, numbers
lost to follow up, length
of follow up, case
fatality rates,
disablement, infections
and gastrointestinal
bleeds were extracted
independently and
checked.

significant increase in the risk ratio of death with steroids 1.18 (1.09 to
1.27). For the nine trials that reported death or severe disability, the
pooled relative risk was 1.01 (0.91 to 1.11), although this does not yet
contain data from the largest trial. Other adverse events were infections
& gastrointestinal bleeding.

Post TBI individuals are often y on
anticonvulsants for 6 mths & require medication
for anxiety, depression, or agitation. These
medications may not help cognitive functioning.

Notes

The increase in mortality with steroids suggesst that steroids should no
longer be routinely used in people with traumatic head injury.

The research literature suggests that individuals may vary dramatically
in their ability to benefit cognitively from medication following TBI.

Ab only

This article discusses stimulants and brain
functioning, cholinergic drugs and brain
functioning, and other drugs used to promote
cerebral functioning including neuroprotective
and antiparkinsons medication.
.

Journal of Neurotrauma, 17(67): p. 521-5.

•
•
•

•

There are two "class 1" studies, and one "class 2" study, and a Ab only- limited
large body of "Class 3" data, which can be used to support
mannitol.
The evidence supporting use of mannitol for ICP control is
sufficiently strong to warrant guideline status.
Mannitol is effective in reducing ICP, and its use is recommended
as a guideline in the management of traumatic intracranial
hypertension. Serum osmolalities >320 mOsm and hypovolemia
should be avoided.
There is some data to suggest that bolus administration is
preferable to continuous infusion.

Review- may be evidenced
based
473 Procaccio, F., et al.,2000
The Italian Societies of Neurosurgery (SINch)
Guidelines for the treatment of and Anesthesia & Intensive Care (SIAARTI) has
adults with severe head trauma produced some recommendations for treatment

http://www.nzgg.org.nz

•

In order to assure cerebral perfusion, systemic hemodynamics and Full text
respiratory exchanges should be normal. Volemia is crucial, and
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Reference and study type

(part II). Criteria for medical
treatment.
Journal of neurosurgical
sciences, 44(1) p. 11-8.
Review- Non systematic

Methods and Participants

of adults with severe head trauma.
These
recommendations
reflect
a
multidisciplinary consent & are mostly based on
expert opinion.

Measures

Outcomes/results

•

Medical treatment is aimed at preventing or
minimizing secondary brain damage following
acute brain injury, provided that surgical masses
have been promptly identified and removed

•

http://www.nzgg.org.nz

mean arterial pressure should remain above 90 mmHg.
Intracranial hypertension requires an approach based on various
steps. First, factors that can directly rise intracranial pressure (ICP)
such as venous outflow obstruction, fever, pain etc. should be
checked and corrected. Second, Mannitol, CSF withdrawal,
sedation and moderate hyperventilation should be applied. This
can be done by targeting specific problems with specific treatment
(which is possible when the cause of ICP rise is known) or in a
step-wise approach, by using less aggressive interventions before
than more aggressive ones, with a higher risk of complications.
Third, extreme treatment, such as barbiturates, should be reserved
to cases with refractory intracranial hypertension.
The main goal of ICP treatment is not simply ICP reduction, but the
maintenance of adequate cerebral perfusion pressure.

Notes
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1459 Rummans, T.A., et
al.2000
Pharmacologic efficacy in
neuropsychiatry: a review of
placebo-controlled treatment
trials. A report of the ANPA
committee on research.

Aim: to evaluate pharmacological treatments of
psychosis, depression, anxiety, and agitation in
neurological conditions.

outcomes assessed:
BPRS; AD Assessment
Scale; Clinician
Interview-Based
Specific interventions included in the review:
Impression of Change;
These pharmacological interventions were
Alzheimer's Disease
compared with placebo: haloperidol; xanomeline; Symptomatology Scale;
tacrine; trifluoperazine; clopenthixol; loxapine;
Nurses Observational
The Cochrane Library - DARE, thiothixene; thioridazine; clozapine; imipramine;
Scale for Geriatric
2000
citalopram; maprotiline; clomipramine;
Patients; Motility Affect
nortriptyline; trazodone; amitriptyline;
Cooperation
nomifensine; desipramine; methylphenidate;
Communication Scale;
lithium; chlorpromazine; milenperone; pimozide; clinical ratings;
Review- systematic
fluvoxamine; carbamazepine; SCH-12679;
Psychotic Reaction
propothiazine palmitate; buspirone; naltrexone;
profile; Clinical Global
pindolol; and propranolol.
Impression; Gottfries
In some studies Ss received psychotherapy &
and Cronholm Geriatric
concurrent psychoactive drugs. Duration of
Rating Scale; Sandoz
treatment was 14 days to 30 weeks.
Clinical AssessmentGeriatric Scale; Scale
Ss had these underlying neurological conditions for Assessment of
dementia, stroke; epilepsy, MS, CNS disease,
Positive Symptoms;
mental retardation, brain injury etc. Both sexes,
Columbia Scale for
inpatients & outpatients.
Parkinsons' Disease;
Hamilton Rating Scale
Study designs included in the review:
for Depression;
Double-blind randomised placebo-controlled
Montgomery-Asberg
pharmacological treatment trials (RCTs) for
Depression Rating
psychosis, depression, anxiety or agitation in
Scale; Mini-Mental
patients with underlying neurological conditions. State Examination;
Number of studies included in the review
1. 10 RCTs (including 9 RCTs with 1026 patients
with dementia, and 1 RCT with 6 patients with
Parkinson's) examined treatment for psychosis.
2. 13 RCTs (including 4 RCTs with 361 patients
with Alzheimer's disease, 1 RCT with 19 patients
with Parkinson's disease, and 3 RCTs with 127
patients with post-stroke depression, 1 RCT with
39 patients with epilepsy, 1 RCT with 28 patients
with multiple sclerosis, 1 cross-over trial of 1
patient with HIV, and 2 RCTs with 11 patients

http://www.nzgg.org.nz

Functional
Independence
Measure; Author's own
Depression Rating
Scale; Zung SelfRating Depression
Scale; Present State
examination; Barthel
ADL Scale; Beck
Depression Inventory
Rating; Cognitive

Significance of results from individual trials was rarely reported making
interpretation of results difficult. Different studies reported different
outcomes on different conditions using different drugs.
Psychosis: 9 different drugs were studied. The authors state that 'of
trials reporting degrees of improvement, many reported only a modest
advantage of active agent over placebo'. Depression: at least 11
different drugs were studied. Only 3 studies with more than 10 subjects
reported significant improvement with an active drug over placebo.
Nearly half the trials reported that active treatment was no better than
placebo.
Anxiety and agitation: at least 18 different drugs were studied. The
symptoms 'anxiety and agitation' were not well defined.
Relatively few double blind placebo-controlled pharmacological
treatment trials of psychiatric disorders complicating neurologic disease
have been conducted. These trials do not strongly support one specific
pharmacological approach to treatment.

Full text
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with brain injury) examined treatment for
depression.

testing; clinicians own
judgement.
Searches:
MEDLINE; PsycINFO;
and EMBASE/Excerpta
Medica. (in English)

http://www.nzgg.org.nz
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Question 22: Routine follow-up
Reference and
study type
2184 Wade,D et al
1998
Routine follow-up
after head injury: a
second randomised
controlled trial
Journal of
Neurological and
Neurosurgery
Psychiatry 65 (2)
p.177-83
RCT

Methods and Participants

Measures

• Rivermead head
injury follow up
questionnaire
• The Rivermead
Ss aged 16-65 years with a head injury.
post-concussion
184 were randomised into the trial group, 130 into
symptoms
the control group. Groups were comparable at
questionnaire was
randomisation, and remained comparable when
used to estimate
assessed at six months.
severity of postconcussion
132 trial and 86 control Ss were followed up
symptoms
6months after injury. Patients' posttraumatic
amnesia ranged from mild (n=79, 40%), and
moderate (n=62, 32%), to severe (n=38, 19%)
and very severe (n=17, 9%).
Aim: to compare two groups;
1. Control – existing standard rehab.
2. Trial- additional service by a specialist team.

Trial group received interventions as needed.
They received support, information & advice. 46%
of patients in the trial group also received further
outpatient intervention or additional support by
telephone.

http://www.nzgg.org.nz

Outcomes/results

• The trial group patients had significantly less social disability
(p=0.01) and significantly less severe post-concussion
symptoms (p=0.02) at follow up at six months after injury than
the control group patients.
• The early interventions offered by a specialist service
significantly reduced social morbidity and severity of postconcussion symptoms in trial group patients at six months after
head injury.

Notes

Abstract only
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Question 17.3b: Effectiveness of goal setting for people with TBI
Reference and study type
991 Levine, B., et al 2000.,
Rehabilitation of executive
functioning: an experimentalclinical validation of goal
management training.
Journal of the International
Neuropsychological Society
6(3) p. 299-312

Methods and Participants

Measures

Outcomes/results

Two studies assessed the effects of a training
procedure (Goal Management Training, GMT) on
disorganized behavior following TBI.

Study 1- GMT, but not motor skills training, resulted in gains in
everyday paper-and-pencil tasks designed to mimic tasks that are
problematic for patients with goal neglect.

Study 1 - Ss with TBI were randomly assigned to
brief trials of GMT or motor skills training.

Study 2- Improved meal preparation performance following GMT.

Study 2 - GMT was applied in a postencephalitic
patient seeking to improve her meal-preparation
abilities.

Notes
Very brief abstract

These studies provide both experimental and clinical support for GMT
in the treatment of executive functioning deficits.

RCT
3220 Gauggel, S. & Fischer,S
2001
The effect of goal setting on
motor performance and motor
learning in brain-damaged
patients. Neuropsychological
Rehabilitation, 11(1) p. 33 – 44
RCT
602 Trombly, C.A., et al.2002
Occupational therapy and
achievement of self-identified
goals by adults with acquired
brain injury: phase II.
American journal of
occupational therapy 56(5) p.
489-98
CT

Examined the effect of goal setting on the
performance of 45 brain-damaged Ss carrying out
the Purdue Pegboard Test. Ss randomly and
equally allocated to two conditions:
One: Ss given a specific, high goal
Two: "do your best" goal was given.

Aim: to investigate the association between
participation in goal-specific outpatient
occupational therapy & improvement in selfidentified goals in adults with acquired brain
injury.

1.The Canadian
Occupational
Performance MeasurePerformance subscale
(COPM-P) &
Satisfaction subscale
31 Ss with TBI completed 2 subscales of the
(COPM-S), 2. the
Canadian Occupational Performance Measure & Community Integration
the Community Integration Questionnaire (CIQ) at Questionnaire (CIQ)
admission, discharge, and 1 to 18 weeks after
discharge.
Goal attainment scales were developed at
admission & scored at discharge.
Gains for the treatment period (admission to
discharge) in COPM subscales and the CIQ were
compared with gains during the no-treatment

http://www.nzgg.org.nz

Abstract
• The Ss with a specific/ high goal performed better the other Ss.
• Improvement in performance did not disappear after a 10-minute
break
• Goal setting seems to be a useful technique to influence motivation
(i.e., the intensity of behaviour) in brain-damaged patients.

•
•

•
•
•

Full text
Ss identified 149 goals, 81% of which were achieved.
Goal attainment T scores improved significantly (Z = 7.52, p <
.001), and the combined effect size was large (r = .94). The
COPM-P (Z = 4.13, p < .001) and COPM-S (Z = 4.25, p < .001)
showed greater gains during the treatment (average 15.3
weeks) versus the no-treatment (average 9.9 weeks) period.
Effect size estimates were large: .71 and .76, respectively.
Gain scores of the CIQ did not differ significantly (Z = .75, p =
.22, r = .29) between periods
Goal-specific outpatient occupational therapy focusing on
teaching compensatory strategies was associated with
achieving goals
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Reference and study type

Methods and Participants

Measures

Outcomes/results

Notes

period (discharge to follow-up).

3219
Gauggel, S. and J.
Billino 2002
The effects of goal setting on
the arithmetic performance of
brain-damaged patients
Archives Clinical
Neuropsychology 17(3) p. 28394
CT
3221 Fischer, S. et al 2004
Awareness of activity limitations,
goal setting and rehabilitation
outcome in patients with brain
injuries.
Brain Injury 18(6) p. 547 - 562.
COHORT STUDY

3223 Liu, C et al 2004
Rehabilitation outcomes after
brain injury: disability measures
or goal
achievement?
Clinical Rehabilitation 18(4) p.

http://www.nzgg.org.nz

A goal-setting approach was used to examine the ?success at task
ways in which different goals influence the
performance of 69 brain-damaged (BD) patients
in an arithmetic task.
st
Pts were equally assigned to two conditions: 1 :
in which a specific, high goal was set, 2nd with a
"do your best" goal.

• Analyses showed pts with a specific, high goal performed
significantly better than patients with a "do your best" goal.
• No clinical or neuropsychological variables (e.g., time since onset of
illness and memory function) had a moderating influence on the
effect of goal setting.
• results indicate that even BD patients with cognitive and executive
dysfunctions can efficiently self-regulate their behavior after the
assignment of a high, specific goal in an easy laboratory task

Need to check if
clinically as well as
statistically
significant.
May only be under
lab conditions

• The awareness measures predicted 32% of the variance for goal Abstract
setting ability in the rehabilitation context but only 4% of the goal
setting variance in the cognitive task.
• Self-awareness predicted 33% of the variance for rehabilitation
outcome but only 5% of the performance in the cognitive task.

Aim: To examine the relationship between selfawareness, goal setting ability (i.e. ability to set
realistic goals) and performance/outcome in a
cognitive task and for rehabilitation
To assess the predictive power of self-awareness
and demographic/neuropsychological variables
on goal setting ability and performance/outcome.
Self-awareness of 63 Ss with brain injuries was
measured by clinicians' rating and the difference
between patient and staff ratings in a
questionnaire.
Aim: Goal-setting and achievement are important
in inpatient rehabilitation, but seldom assessed as
outcomes.
To compare the information acquired from using
disability ratings and goal attainment/variances as
outcome measures in brain injury rehabilitation.

Measures:
1.Barthel Index
2. FIM
3. & the influence on
diagnosis &
demographics on these.

•
•
•

Ss improved significantly on all disability scales (p < 0.0001),
with the baseline admission scores being inversely correlated
with changes in dependency by discharge (rho~ -0.4).
The median attainment rate of long-term goals was 75% per
patient.
Non achievement often due to cognitive problems (38%),
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Reference and study type
398-404

Methods and Participants

Measures

Outcomes/results

177 Ss admitted after single incident brain injury.
•

COHORT STUDY

•

1389 Stroup, E
Locus of control, awareness of
deficit, and employment
outcomes following vocational
rehabilitation in individuals with
a traumatic brain injury

This study looks at a TBI population who received * interviews
services through state-funded vocational
* Patient Competency
rehabilitation programs.
Rating Scale (PCRS)
* Internal Control Index
30 TBI Ss who received Vocational Rehabilitation (ICI)
completed comprehensive interviews and other
* neuropsychological
tests.
tests

Notes

followed by behavioural difficulties and physical limitations
(18% each).
Ss who accomplished all their goals were less disabled at
admission.
Diagnostic groups and demographic factors had little influence
on either disability or goal achievement outcomes.

• Overall time spent working decreased from 75% pre-injury to
39% post-injury.
• Participants with poor vocational outcomes underestimated their
level of impairment on the PCRS relative to informant ratings.
• Voc Rehab clients need to be aware of their deficits to set
realistic goals.

Abstract only

THESIS ( QUAL)

3222 Kuipers, P., et al., 2004
A Preliminary Exploration of
Goal-setting in Communitybased Rehabilitation for People
with Brain Impairment. Brain
Impairment 5(1) p. 30-41.
QUALITATIVE STUDY

http://www.nzgg.org.nz

Aim: To investigate the perspectives & practice of
experienced rehabilitation coordinators to see
what issues influence goal-setting in community
rehabilitation settings.
Detailed interviews were conducted with 6
experienced rehabilitation coordinators

Abstract
• Key themes: cognitive influences, other client influences, service
provider influences and the client-service provider relationship in
the goal-setting process.
• A preliminary descriptive schema of goal-setting in a communitybased rehabilitation service for people with acquired brain injury is
suggested.
• Factors such as training, experience, and values of the
rehabilitation coordinators are also discussed & how they impact on
goal-setting.
• Identified strategies to assist a person with ABI to identify and work
towards achieving realistic goals.

