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ADLs

Activities of Daily Living

AIS

Abbreviated Injury Scale

ASD

Acute Stress Disorder

CBT

Cognitive Behavioural Therapy
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Controlled Trial

DSM

Diagnostic and Statistical Manual of Mental Disorders
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ED
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Executive Function
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Glasgow coma score
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General Practitioner

HA
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Lower Back Pain
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Loss of consciousness
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MTH
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MTHS

Months

MVA

Motor Vehicle Accident
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Motor Vehicle Crash

N/A

Not Applicable

n
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N
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N/S
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NSW

New South Wales
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Post Concussive Syndrome
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Physiotherapy
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Post traumatic amnesia

PTS (D)

Post-traumatic Stress (Disorder)

QOL

Quality of Life

QLD

Queensland

RCT

Randomized Controlled Trial

RTW

Return to work

SBT

Strength and Balance Training

SCI

Spinal Cord Injury

TBI

Traumatic Brain Injury
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Teen Online Problem Solving

TV

Television

WAD

Whiplash Associated Disorder

WCC

Workers Compensation Corporation

WEB

World Wide Web

UK

United Kingdom

USA

United States of America

VIC
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YR/YRS

Year/Years
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Executive Summary
Background
Vehicle-related traumatic injuries are a major public health problem. A leading cause of
both morbidity and mortality, motor vehicle-related injuries cause a range of physical,
cognitive and psychological disabilities that may seriously impact on the quality of life of
affected individuals and their families.
There is now substantial evidence that provision of compensation arising from personal injury,
such as transport injury, causes harm. A number of local and international research studies
now suggest that interaction with the compensation system itself is a source of frustration for
those injured and may impact client outcomes. Conversely, within the cohort of people with
compensable injury, compensation systems have a unique opportunity to positively impact
the client‟s recovery by providing effective and efficient treatment and rehabilitation
services, information and education to the injured person. Compensation authorities are well
positioned to promote information and education based interventions to facilitate the
recovery of injured persons following transport accidents. In this context it is important to
review the academic literature regarding effective information and education based
interventions for promoting recovery from injury to determine approaches that may be
applicable in the Australian injury compensation setting.

Purpose
This review of information and educational based interventions for health and social
outcomes following vehicle and non-vehicle related trauma was undertaken to answer the
following questions posed by the Motor Accidents Authority (MAA) of NSW:
1. Do public health strategies/campaigns improve outcomes following traumatic injury?
2. Does targeted early intervention improve outcomes following traumatic injury?
3. Are there public health strategies/campaigns or early interventions that improve
outcomes in different populations that could be adopted for the traumatic injury
population?

Methods
A comprehensive search for peer review and grey literature was carried out using online
library databases and internet search engines. The reference lists of key citations were
reviewed for additional references. Five library databases and forty-six websites were
searched. Three clinical trial registers were searched for relevant current trials. Citations were
downloaded into Endnote X3 and duplicates removed. Each abstract or full text reference
was scanned to identify studies that met inclusion criteria arising from the terms of reference.
Data from each included study were extracted into evidence tables and each study was
rated for the level of evidence and the quality of evidence.
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Main findings
Approximately 1800 references were identified and screened for relevance in terms of the
scope‟s inclusion criteria. Fifty-nine articles reporting on fifty-eight primary studies were
included in our evidence synthesis of information and education interventions for injury
recovery following vehicle and non vehicle-related trauma. Eight systematic or narrative
reviews, four study protocols and four clinical trial registrations of relevance were also
identified.
Included studies represented a very heterogenous literature with a range of interventions in
multiple different participant groups, using a variety of endpoints assessed over a broad
range of time periods post-injury and multiple different study designs. The methodological
quality of the literature also varied substantially. The vast majority of studies did not report
details of the personal injury compensation or health insurance system for the jurisdiction(s) in
which the study took place. As such it is difficult to draw generalisable conclusions about
effective interventions for promoting recovery from traumatic injury, and very difficult to
interpret the results of the review in terms of their applicability to the NSW motor accident
compensation environment. Only a single study in a traumatic injury setting included
information on the cost of the intervention and thus no conclusions can be drawn regarding
cost-effectiveness.
Despite the heterogeneity and diverse methodological quality of the literature reviewed, and
the variety of settings in which the studies occurred, it is possible to identify some areas of
consistency that provide the basis for potential future information-based interventions in NSW.
Strong evidence was found for the effectiveness of interventions involving regulatory or
legislative reform. These were observed to be effective in most studies that reported the
impact of such reform.
There was equivocal evidence to support the effectiveness of other interventions. Seven
studies reported that self-help information or educational intervention that includes ongoing
interaction or participation of a health or care provider facilitated recovery. Interventions
delivered via the telephone were found to be effective in all three studies that reported on
these. Interventions delivered by video-conferencing and interventions delivered via video or
DVD were effective in the majority of studies that reported on these. A number of studies
observed that those at increased risk of poor outcome showed the most benefit from the
intervention.
In addition, there appears to be strong evidence that early interventions that specifically
focus on early de-briefing to prevent the onset of post-traumatic stress may be harmful. Of
the four studies reviewed with this specific aim, all showed a negative impact on outcome,
including an increased risk of depression and PTSD symptoms at follow-up. Careful and more
detailed consideration of the literature in this area should be undertaken before trialling an
intervention to prevent the onset of mental health conditions following traumatic injury.
Finally, while the review identified a range of information and educational interventions, there
is a lack of published information in some areas. Gaps in the evidence include public health
strategies for promoting injury recovery following vehicle related trauma, interventions based
in culturally and linguistically diverse populations, interventions aimed at caregivers,
8
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interventions focusing on providing information on the compensation system claims and legal
process, cost effectiveness studies, studies reporting the impact of cultural factors and health
literacy factors on compliance with interventions, studies examining patient preferences for
particular different modes of delivery of intervention (e.g. written versus electronic) and largescale randomized controlled trials.
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Background and Introduction
The burden of vehicle related traumatic injury
Vehicle-related traumatic injuries are a major public health problem. A leading cause of
both morbidity and mortality, motor vehicle-related injuries cause a range of physical,
cognitive and psychological disabilities that may seriously impact on the quality of life of
affected individuals and their families. Depending on the nature and severity of the injuries,
the socioeconomic burden following vehicle-related trauma may also be associated with
increased health service utilisation, the need for carers, extended loss of workforce
participation and medical, rehabilitation and wage replacement compensation payments.
The World Health Organisation (WHO) estimates that 1.2 million people are killed each year in
traffic crashes globally, with estimates suggesting anywhere between 20-50 million people
being injured annually. The ratio of deaths to injuries requiring hospital admission to minor
injuries is 1:15:70. By 2020, WHO estimates that traffic crashes will represent the third leading
cause of disability behind heart disease and depression (Peden 2004).
In Australia in 2007, an estimated 50,000 new transport accident compensation claims were
submitted (Grant 2009). Vehicle-related trauma is a significant public health problem in NSW.
Table 1 and Table 2 outline the frequency and distribution of vehicle-related traumatic injury
admissions to NSW hospitals for the 2007-2010 financial years.

Table 1: MVC-related hospital admissions in NSW for vehicle-related trauma according to
compensation status for the period 2007-08 to 2009-10 (excludes transfers and statistical discharges)

Compensation status

N

%

Public patient

19772

47.19

Private patient

5974

14.26

NSW workers compensation

2673

6.38

11133

26.57

56

0.13

Veterans affairs

296

0.71

Other

209

0.50

1787

4.26

NSW MVA compensation
Other compensation

Missing
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Table 2: MVC-related hospital admissions in NSW for vehicle-related trauma according to gender and
type of vehicle related trauma for the period 2007-08 to 2009-10 (excludes transfers and statistical
discharges)

Male

Female

N

%

7047

16.8

6816

16.3

13863

33.1

Motorcycle

10220

24.4

995

2.4

11215

26.8

Pedal cyclist

6233

14.9

1288

3.1

7521

17.9

Pedestrian

2052

4.9

1299

3.1

3351

8.0

Heavy vehicle transport

549

1.3

34

0.08

583

1.4

Bus

175

0.4

300

0.7

475

1.1

Pickup truck or van

233

0.56

51

0.1

284

0.68

27

0.06

5

0.01

32

0.08

1675

4.0

1786

4.3

3461

8.3

Traffic/no traffic spec & MVC (V87-V89)

487

1.2

211

0.50

698

1.7

Other and unspecified transport (V98/
V99)

313

0.75

104

0.25

417

1.00

69.24 12889

30.76

41900

100.00

Car

Three wheeled vehicle
Other land transport

Total

29011

N

%

Total
N

%

Note: New South Wales (NSW) hospitalisation data includes information on inpatient separations from NSW
public and private hospitals, private day procedures, and public psychiatric hospitals.
The data were
obtained from 1 July 2007 to 30 June 2010. NSW hospitalisation data includes information on episodes of
care in hospital t end with the discharge, transfer, or death of the patient; or when the service category for
the admitted patient changes.
The hospitalisation data were coded using the International Statistical
Classification of Diseases and Related Health Problems, 10th revision, Australian-modification (ICD-10-AM).
Hospitalisations are of NSW residents only. Hospitalisations relating to transfers or statistical discharges were
excluded in order to attempt to partly eliminate ‘multiple counts’, which occur when an individual has more
than one hospitalisation for a given injury. Motor vehicle crash-related hospitalisations were identified using a:
•
•

principal diagnosis code of injury (i.e. in the ICD-10-AM range S00-S99 or T00-T14); and
principal external cause code relating to motor vehicle crashes (i.e. In the ICD-10-AM range V00-V89
or V98-V99).

Many injuries arising from transport crashes do not result in hospitalisation. Data from the nofault Victorian system suggests that two-thirds of compensable transport accidents result in
injuries that do not require hospital admission (Ruseckaite 2011). In NSW between the years
2003-4 and 2009-10 a total of 72,234 compensation claims were lodged under the MAA
scheme (Table 3).

12
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Table 3: Motor accident compensation claims in NSW

Accident Year

Total claims

Estimated ultimate claims

2003/04

12,264

12,290

2004/05

11,711

11,757

2005/06

11,086

11,167

2006/07

10,582

10,729

2007/08

9,918

10,220

2008/09

10,927

11,732

2009/10

5,746

7,067

72,234

74,962

Total
Source: MAA Annual report 2009-10 financial years

The economic cost of road crashes in Australia is considerable. Road crashes have been
conservatively estimated to annually cost the Australian community approximately $A18
billion (costs include medical treatment, loss of workplace productivity, vehicle replacement
or repair and emergency services) (Bureau of Transportation Economics 2000). Road crashes
account for more than half of all severe traumatic brain injury and spinal cord injury. The
lifetime costs of new cases of brain and spinal cord injury that occurred in Australia in 2008 is
estimated at $10.5 billion (Access Economics 2009). Insurers regulated by the MAA made
$760 million in claims payments during the 2009/10 financial year and had a total incurred
costs of $6.8 billion between the 2003/4 and 2009/10 financial years (MAA Annual Report,
2009-0).

The impact of compensation and compensation systems
There is now substantial evidence that provision of compensation arising from personal injury,
such as transport injury, causes harm. Those who receive personal injury compensation have
poorer health and vocational outcomes than those with matched injuries who do not
receive compensation (Gabbe 2007). In the past two decades, a number of meta-analyses
have described this phenomenon following head injury (Binder 1996) and mild brain injury
(Carroll 2004), orthopaedic trauma (Harris 2005), and in those suffering chronic pain (Rohling
1995). The magnitude of the difference in outcomes following compensable and noncompensable injury is striking. A meta-analysis reported in 2005 that included data from more
than 20,000 patients found that the odds of an unsatisfactory outcome following surgery was
3.79 time higher for those receiving compensation than for non-compensated patients (Harris
2005). Of the 211 studies included in this meta-analysis only one described improved
outcomes in the compensated patients, with 175 describing a worse outcome, 30 describing
no difference and five not commenting on the difference. In many of the studies reviewed,
compensation was found to be the strongest predictor of poor outcome. In another study,
those receiving compensation were half as likely to return to work and twice as likely to
demonstrate poor functional outcome when compared to a matched non-compensable
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group one year following orthopaedic trauma in the state of Victoria, Australia (Gabbe
2007).
Compensation schemes play an important role in the provision of healthcare and
rehabilitation to their clients. They set policy regarding government payment for treatment,
services and long-term care needs of clients, which can have a substantial impact on
outcomes for injured persons and their carers (Bismark 1997). They also play a substantial role
as an interface between government and society in matters of healthcare and how it is
financed (Beard 1997). This role can distort the provision of healthcare to the compensable
client. For example, those with compensable injury are more likely to be admitted to hospital
and undergo surgery (Day 2010, Gundle 2010).
Although the injured person is normally the person most directly affected, compensable
injuries can also have long term impacts on family members, co-workers, healthcare
providers, employers and a host of other individuals and groups. Aside from the direct
physical impact of workplace or transport related injury, individuals often lose financial
independence through loss of earnings and dependence on others (Ebel 2004, Boden 1999),
develop or exacerbate mental health issues (Vles 2005), and place greater strain on personal
relationships (Kennedy 2000). Families are also affected, with disruptions to home life a
frequent outcome following injury (Keogh 2000). In a US study, injured workers who have lost
more than 28 days of work or received workers‟ compensation for permanent/partial
disability benefits reported reduced abilities to engage in normal family roles, such as
household chores, parenting and childcare (Strunin 2004). Similarly, data from the US
National Longitudinal Survey indicated that workers who experienced a workplace injury
were 25% more likely to divorce than the non-injured workers (Brown 2007). At a community
level, injury (including compensable injury) manifests in a change to society‟s productivity
and competitiveness, greater use of social services and increased demand on public and
private resources (Brown 2007).

Interaction between compensation systems and the injured person
A number of local and international research studies now suggest that interaction with the
compensation system itself is a source of frustration for those injured and may impact client
outcomes. Specifically, the compensable clients encounter difficulties dealing with
procedural and process issues in the system and this may influence outcomes including
return to work (Kirsh 2003, Beardwood 2005). For some, the claims and legal settlement
process is a stressful experience (Calvey 2005, Roberts-Yates 2003, Murgatroyd 2010). Injured
persons report a lack of information, lack of involvement and rights, and poor
communication when interacting with personal injury compensation system (Elbers 2011). The
power imbalance between claimants and key stakeholders was noted as a primary factor
influencing outcomes in a recent Canadian qualitative study (Lippel 2007). Research also
reveals that injured persons believe that the claims process renders injured persons
dependent on others (Kirsh 2003, Beardwood 2005). Furthermore, there are different
community expectations about injury recovery and concerns about the complexity of
compensation schemes (Lippel 2007, Calvey 2005).
Conversely, within the cohort of people with compensable injury, compensation systems
have a unique opportunity to positively impact the client‟s recovery by providing effective
and efficient treatment and rehabilitation services, information and education to the injured

14
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person. Because compensation authorities act at the interface of the healthcare system and
the injured person, they are well positioned to promote information and education based
interventions to facilitate the recovery of injured persons from transport accidents. In this
context it is important to review the academic literature regarding effective information and
education based interventions for promoting recovery from injury to determine approaches
that may be applicable in the Australian injury compensation setting.

Purpose of this review
The purpose of this report was to review the impact and cost effectiveness of:
1.

Providing injured people and the community with information about injury recovery
and compensation; and
2. Providing early intervention programs to improve outcomes following traumatic injury.

We note that a formal cost-effectiveness evaluation is beyond the scope of this rapid review.
The findings of this review will be used to inform the MAA about developing strategic
research priority areas with the ultimate aim of improving the claims experience and
outcomes for injured persons covered by the Compulsory Third Party (CTP) scheme.

Review questions
The review was conducted to address three questions posed by the MAA, being:
1.

Do public health strategies/campaigns improve outcomes following traumatic
injury?
2. Does targeted early intervention improve outcomes following traumatic injury?
and
3. Are there public health strategies/campaigns or early interventions that improve
outcomes in different populations that could be adopted for the traumatic injury
population?
Each of the three questions had slightly different requirements necessitating a tailored search
strategy for the questions. The following specific information was provided by the MAA to
guide the review for each question.
Question 1 - Do public health strategies/campaigns improve outcomes following traumatic
injury?
•

•
•

•

Public health strategies/campaigns are broadly defined to include all types of
interventions including but not limited to mass media campaigns, social marketing
campaigns and other interventions;
Outcomes include but are not limited to health and social outcomes (including return
to work or usual activities, reduced costs and improved service delivery);
The interventions of interest are those that focus on or include strategies to inform the
target population about injury recovery and or the claims and legal process following
vehicle related trauma;
Traumatic injuries include the full range of injuries that can be incurred in vehiclerelated accidents, irrespective of the level of severity of that injury;
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•

•

•

•

The target populations for these are those involved in vehicle-related trauma. This
could include but is not limited to people injured in vehicle related accidents (drivers,
passengers or pedestrians), their families or population groups at higher risk of injury
(for example young drivers);
Only studies that evaluate the effect of interventions are of interest. These include
before-and-after studies in one group and comparison studies (i.e. comparing
intervention and control groups);
Studies from other parts of Australia or overseas with different models of vehiclerelated compensation are to be included, provided that the claims system is
adequately described; and
Studies with different settings are of interest, for example interventions based in
primary care, hospital emergency departments, the general community, or in the
compensation system itself.

Question 2 - Does targeted early intervention improve outcomes following traumatic injury?
•

•
•

Interventions include, but are not limited to, information and assistance about injury
recovery and/or the claims and legal process, or advice about return to work and
normal activity;
Early intervention is defined as being interventions delivered from the time that injury
occurs up to, but not exceeding, six months post-injury; and
Interventions of interest include those targeted at injured people, or at a group or
organisational level.

Question 3 - Are there public health strategies/campaigns or early interventions that improve
outcomes in different populations that could be adopted for the traumatic injury
population?
•
•

•

•
•
•

Different populations of interest are those who experience traumatic injury caused by
events other than vehicle-related trauma (for example, falls or assaults);
Public health strategies/campaigns are broadly defined to include all types of
interventions including (but not limited to) mass media campaigns, social marketing
campaigns and other interventions;
Interventions include, but are not limited to, information and assistance about injury
recovery and/or the claims and legal process, or advice about return to work and
normal activity;
Early intervention is defined as being interventions delivered from the time that injury
occurs up to, but not exceeding, six months post-injury;
Interventions of interest include those targeted at injured people, or at a group or
organisational level; and
Outcomes include, but are not limited to, health and social outcomes (including
return to work or usual activities, reduced costs, and improved service delivery).

Additional stated requirements were that the review should:
•
•
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Identify areas where there is strong evidence in relation to the review question; where
there is equivocal or conflicting evidence; and where there are gaps in the evidence;
Provide a comprehensive coverage of research in the peer review literature including
academic databases (e.g. Cochrane, Medline, PsychINFO);
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•

•

Provide a comprehensive review of the grey literature including government reports
and agency reports. The MAA will assist, where possible, in facilitating access to
relevant government reports; and
Focus on literature published since 1990.

Additional clarification of the review requirements was that it should:
•
•
•
•
•
•

Include a search for literature applied to the database:- INFORMIT;
Not focus on clinical or pharmacological interventions unless they have included a
component of information or education;
Not be restricted by the age of the injured person;
Include a summary of relevant case studies and case series;
Include a summary of relevant research studies in low back pain cohorts; and
Include a limited search of the grey literature.

Following an initial search and review of the literature it was identified that the insurance
system was not described for the majority of the identified research studies. Following
consultation, this led to the modification of a number of the requirements associated with the
review. These are outlined below.
•

For review questions 1 and 2:
o to list the jurisdiction in which the study took place (Country and state/province)
rather than the insurance system;
o to include a separate table/list with a simple description of the compensation
systems in the jurisdictions that are represented in the publications reviewed; and
o to comment specifically (and perhaps in more detail) on those few studies where
the comp/insurance system is described or where we can infer the compensation
arrangements from the jurisdiction.

•

For question 3, to remove the requirement for a description of the compensation /
insurance system.

Structure of the Report
The current section introduces the topic of the report. A description of the method used for
searching and selecting research papers is then provided. The evidence tables for each of
the three review questions are presented in Appendix A-C. The Results considers first the
question regarding public health strategies following vehicle-related trauma, second the
question regarding early interventions following vehicle-related trauma and finally the
question set regarding public health strategies and early interventions following non vehiclerelated traumatic injury. A summary discussion and conclusions that focus only on the
evidence identified by the modified terms of reference follow and include an analysis of the
findings to the NSW context and recommendations for future research projects. Relevant
reviews are briefly summarised in Appendix D and relevant study protocols and clinical trial
registrations are outlined in Appendices E and F. Summary details of the personal injury
compensation systems (where available) associated with the included studies are listed in
Appendix G.
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Methods
A comprehensive search of peer review and grey literature was carried out via on-line library
databases, government websites, national and international compensation authorities,
research institutes, injury foundations and search engines. A search of three clinical trial
registers was also conducted. The reference lists of key publications were screened for
additional publications of relevance. All documents meeting the search criteria that were
able to be sourced within the short timeframe of the review were considered for inclusion in
the tables of key findings and/or the discussion.
The specified search criteria were for studies that evaluate the effect of interventions.
These included:
•
•
•
•
•
•

Before and after studies in one group;
Interrupted time series;
Comparison studies;
Randomized controlled trials;
Pseudo randomized or non-randomized controlled trials; and
Systematic reviews and meta-analyses.

Search terms
Key search terms were sourced from those commonly utilised in key databases e.g. Medline
and applied as follows. Medical Subject Headings (MeSH) terms together with text terms
were used preferentially in the development of search strategies. In all cases, MeSH terms
were exploded and all categories selected. As the use of key terms differed slightly between
databases, the exact search strategy conducted for each of the databases differed in some
aspects.
•
•
•
•

•

•

[Injury or wound or trauma or traumatic or whiplash or spinal or fracture or multiple
trauma or stress disorders, post-traumatic] AND
[Automobile or Pedestrian or Motorcycle or Traffic Accidents or Bicycle or Crash ]
AND
[Compensation or Insurance or Disability benefits] AND
[Mass media or Social Media. Or Pamphlet or Leaflet or Marketing or Social Marketing
or Radio or Television or Publications or Information Dissemination or Communications
media or Health education* or Health Promotion* or Advertising or Marketing of
Health Services or Video or Periodicals or Patient Education as Topic]
[Evaluation studies or Follow-up studies or Intervention studies or Program Evaluation
or Prospective Studies or Randomized Controlled Trials or Cost-Benefit Analysis or
Controlled Clinical Trials or Cohort Studies or Single-Blind Method or Double-Blind
Method or Retrospective studies or Comparative Study or Cohort Studies or Random
Allocation]
[Violence or Assault or Gunshot or Falls or Sports or Work or Drowning or Burns]
(Question 3 only)

Interventions were defined as planned intervention programs. Public health campaigns,
reforms and strategies were defined as approaches to improve health and social outcomes
which did not necessarily occur as part of a planned intervention program.
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The following limits were applied to each search:
•
•
•

English language;
Humans; and
Years of Publication: 1990-Current.

Due to the short timeframe of the review, only articles available immediately in full-text were
retrieved. Results from all searches were collated utilising Endnote X3 and duplicates
removed.
Following consultation, the search for relevant studies was modified to remove terms for
compensation. The reason for this was twofold. A preliminary scan of identified papers
revealed that the personal injury compensation systems associated with the recruited study
participants were rarely described. In relation to scope question 3, with the exception of
work-related injuries, most studies of non vehicle-related traumatic injuries are normally not
covered by publicly funded injury compensation arrangements.

On-line databases
Initially a search was carried out on the peer review databases nominated in the scoping
document. (Medline, PsychINFO, Cochrane). Following consultation, two further databases
(PubMed and INFORMIT) were systematically searched for peer review literature applying the
search terms as described above. The Cochrane Injuries Group was contacted in relation to
other studies of relevance. The literature search also included a review of the personal
libraries of the authors and contact with key researchers in their networks.

Grey literature
Google was utilised to search for additional grey literature. Organisations with potentially
relevant key grey literature were individually searched. There included:
•

Compensation Authorities in Australia:
o Transport Accident Commission (VIC)
o Motor Accidents Authority (NSW)
o Lifetime Care and Support Authority (NSW)
o Motor Accident Insurance Commission (QLD)
o Motor Accident Commission (SA)
o Motor Accident Insurance Board (TAS)
o Territory Insurance Office (TIO)
o Insurance Commission of Western Australia (WA)
o WorkSafe Victoria (VIC)
o Workcover New South Wales (NSW)
o Workcover South Australia (SA)
o
o
o
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o
o
o
o
o
o
o

•

Workplace health and safety Queensland (QLD)
Workers Rehabilitation and Compensation tribunal (TAS)
Workcover WA (WA)
Comcare (National)
Heads of Workers Compensation Authorities (National)
SafeWork Australia (National)
Department of Veterans Affairs (National).

International Compensation Authorities:
o Accident Compensation Corporation (NZ)
o Workplace Safety Insurance Board of Ontario (Ontario, Canada)
o WorkSafe BC (British Columbia, Canada)
o
o
o
o
o

Workers‟ Compensation Board of Alberta (Alberta, Canada)
Commission de la santé et de la sécurité du travail du Québec (Quebec,
Canada)
California State Compensation Insurance Fund (California, USA)
Washington State Department of Labor and Industries (Washington, USA)
Swedish Transport Board (Sweden).

•

Health Services in Australia:
o Department of Health (NSW)
o Department of Health (VIC)
o Queensland Health (QLD)
o Department of Health (SA)
o Department of Health (WA)
o Department of Health and Human Services (TAS)
o Department of Health (ACT)
o Department of Health and Families (NT)
o Department of Health and Ageing (National).

•

Research Institutes and Injury Foundations:
o Institute for Work and Health (Canada)
o Ontario Neurotrauma Foundation (Canada)
o Rick Hansen Spinal Cord Foundation (Canada)
o Liberty Mutual Research Institute for Safety (USA)
o IRSST (Quebec, Canada)
o EMGO Institute (Netherlands)
o School of Population Health, University of British Columbia (Vancouver,
Canada)
o Global Evidence Mapping Initiative (Australia).
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Clinical trial registers
The following clinical trial registers were searched for relevant trials for which no publication
of the trial outcomes was currently available:
•
•
•

WHO International Clinical Trials Registry Platform;
Clinical Trials.gov (USA); and
Australian and New Zealand Clinical Trials Registry.

Quality of evidence
A first level of assessment was made to grade the quality of the intervention according to the
study design. The following guidelines from the National Health and Medical Research
Council (NHMRC) were applied.
Table 4: NHMRC additional levels of evidence and grades*

Level

Intervention 1

I

A systematic review of level II studies.

II

A randomized controlled trial.

III-1

A pseudo randomized controlled trial: (alternate allocation or some other method).

III-2

A comparative study with concurrent controls:
• Non-randomized, experimental trial;
• Cohort study; and
• Interrupted time series with a control group.

III-3

A comparative study without concurrent controls or unexposed groups:
• Historical control study;
• Two or more single arm study; and
• Interrupted time series without a parallel control group.

IV

Case series with either post-test or pre-test/post-test outcomes.
Descriptive only with no significance testing.

* from: NHMRC additional levels of evidence and grades
http://www.nhmrc.gov.au/guidelines/consult/consultations/add_levels_grades_dev_guidelines2.htm

The methodological quality of included primary studies was assessed using seven criteria
adopted from a published systematic review (Franche 2005). To address the scope of the
review, an additional item on personal injury compensation system and health insurance
systems was added (item 3). The quality assessment for individual studies is provided in the
evidence tables reported in Appendix A-C.
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Table 5: Methodological Quality Assessment Criteria

1

Source population is well identified.

2

Inclusion and exclusion criteria are described and appropriate.

3

The compensation system is appropriately described OR the general insurancehealth care system is described.

4

Follow-up is reported and loss to follow-up is less than 40% or there are no major
differences between dropouts and participants remaining in the analysis.

5

The interventions, programs or legislative changes are sufficiently described as to
allow reasonable replication.

6

Outcomes are defined and measurable.

7

Design of the study including the baseline sample size is appropriate to answer the
study questions about the literature reviews primary outcomes.

8

No other serious flaws were identified by the reviewers for this study, for example
the use of inappropriate statistical tests, low participation rate.
Total score out of 8

Based on the total score, studies were classed as very high, high, moderate or low quality.
Studies classed as low quality were not included in the review. Due to the high risk of bias
associated with low quality studies, meaningful data are unlikely to be obtained.
An intervention was assessed as having a positive impact if it was associated with statistically
or clinically significant improvements in at least one of the outcomes measured in the study.
A finding that was not statistically significant (p<0.05) may indicate clinically significant
improvement.
Due to the short time frame for the review, the systematic and narrative reviews selected for
inclusion were not appraised for the quality of evidence and only a limited amount of data
was extracted.
The following studies of interventions were not included in this review:
•
•
•

•

Case series were not included unless the study included an intervention of potential
relevance to this review (i.e.: one to form the basis of a RCT intervention study);
Clinical or pharmacological interventions;
Psychological interventions that involved psycho-education unless the psychoeducation formed a standalone component of a collaborative clinical care
approach; and
Primary injury prevention intervention studies.
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Approximately 1800 potentially relevant references were identified and screened for
relevance. The majority of these references were peer reviewed publications. The websites
of 46 national and international compensation authorities, health departments and research
institutes were searched for potentially relevant references; however, very little grey literature
of relevance was identified. Relevant grey literature that was identified included clinical
practice guidelines and literature reviews. Three clinical trial registers were searched for
randomized controlled trials relevant to the review scope.
Each abstract or full text article was reviewed in order to determine its relevance. In
addition, the references lists of all included citations were scanned to identify further
potentially relevant sources of information. Following the completion of this lengthy review
process, 58 primary studies and eight reviews were identified that fitted within the scope
questions and were available in full text. The evidence tables provided in Appendix A-C
summarise the main details of these studies grouped according to the scope question and
the types of information or education based interventions. Summary details of the included
reviews are reported in Appendix D.
A number of potentially relevant studies evaluating the impact of information or education
based interventions were excluded as the time-period at which the intervention was
delivered did not fall in the first six months post injury. A number of references were excluded
because the study design was inappropriate for an intervention study. Four protocols for
studies in progress were identified and the search of clinical trials registers identified four
relevant randomized clinical trials for which the study outcomes are yet to be finalised. These
are outlined in Appendix E.
While the objective was to provide a comprehensive review of the literature relating to
vehicle-related traumatic injury it is possible that potentially relevant references were not
obtained. This is due to the range of potential traumatic injury mechanisms in particular with
respect to scope question 3, the limitations associated with searching for grey literature and
the variety of information sources. In addition, due to the timeframe for the review only
articles available as full text were retrieved. The authors‟ personal experience is that some
programs and interventions trialled by personal injury compensation systems are not
published due to the proprietary nature of the material or not published in accessible
documents. Therefore, while providing an extensive review of published information and
educational interventions for injury recovery following both vehicle and non vehicle related
traumatic injury, it is possible that a number of studies fulfilling the inclusion criteria are not
discussed.

Question 1 – Do public health strategies / campaigns improve outcomes following
traumatic injury?
Four studies of public health strategies to improve outcomes following traumatic injury were
identified. These studies are summarised in Appendix A. All studies were of whiplash trauma,
three carried out in Canada and one in New South Wales.
Three studies examined the impact of legislative or regulatory change. Legislative change in
one study involved a shift from a tort system to a no fault system that removed payments for
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pain and suffering (Cassidy 2000). In the second study based in NSW, four legislative changes
that occurred together were evaluated. These were removal of payment for non-economic
loss, introduction of clinical practice guidelines, earlier acceptance of compensation claims
and earlier access to treatment (Cameron 2008). In Alberta Canada, regulatory change to
implement evidence based treatment protocols, cap the damage available for pain and
suffering and improve access to care was evaluated in one study (Sulzenko-Laurie 2010). All
three studies compared outcomes between groups injured before and after the legislative /
regulatory change, and all three reported better outcomes in the „after‟ group. While this
study design lacks some rigour, the population based nature of the studies increases its
external validity. Two studies reported compensation claim relevant outcomes including
claim incidence, time to claim closure, claim costs, health care utilisation and incidence of
claim disputes. The third study (Cameron 2008) reported outcomes including reduced
functional disability, improved and health and wellbeing and improved physical functioning.
The final study evaluated a government policy of funding community and hospital based
fitness training and multidisciplinary rehabilitation (Cassidy 2007). This population based
cohort study demonstrated that the policy of funding community and hospital based fitness
training and multidisciplinary rehabilitation was not effective in improving whiplash recovery.
Perhaps surprisingly, no studies evaluating the impact of mass media campaigns, social
marketing or advertising campaigns on injury outcomes, costs or health service utilisation
were identified. This was despite also contacting the authors‟ research networks including
researchers with expertise on work-related mass media campaigns. Australia is a world
leader in primary intervention road safety mass media campaigns as well as the evaluation
of these campaigns. To date, published evaluation of the impact of these campaigns on
injury outcomes has not occurred.

Question 2 – Does targeted early intervention improve outcomes following traumatic
injury?
Summary
Details of targeted early information and educational interventions pertaining to vehicle
related trauma or to cohorts that included vehicle related trauma are summarised in the
Evidence Table in Appendix B. Thirty-two primary studies were identified.
The majority of these studies were randomized controlled trials (n=25), from seven countries
and conducted in a range of acute, rehabilitative and community settings. The remaining
studies were before-and-after studies in single groups or controlled trials that did not involve
randomisation. Five of the 32 studies were conducted in Australia (Cox 2009, Kenardy 2008,
Ponsford 2001, Ponsford 2002, Rebbeck 2006). The most common injury cohort was whiplash
trauma followed by traumatic brain injuries, mild head injuries, spinal cord injuries and acute
stress disorders. For the remaining studies, the injuries were not well specified. While the
review search strategy identified a number of information interventions in spinal injury
cohorts, these studies were often excluded because the intervention was not delivered early
post-injury (up to six months). The majority of studies focused on mild to moderate injuries,
however three studies involved persons with moderate to severe traumatic brain injury
(Wade 2010, Sander 2009, Bombardier 2009).
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In 18 studies, the intervention was compared to usual care. Only four studies reported on cointerventions (Wade 1997, Bunketorp 2006, Paniak 1998, Scholten-Peeters 2006). Adults were
the targets in the intervention(s) in 28 studies. The remaining four studies involved children or
young adolescents (Cox 2009, Wade 2010, Kenardy 2008, Ponsford 2001). In five studies the
intervention targeted at parents or caregivers (Kenardy 2008, Cox 2010, Elliott 2008, Elliott
2009, Sander 2009). Only one study was identified that targeted a health care provider –
physiotherapist (Rebbeck 2006). The review did not identify any interventions that focused
on persons with non-English speaking backgrounds, older persons or children under the age
of five.
The time period of participant follow-up was relatively short, falling between 13 and 26 weeks
post baseline in 21 studies and extending to 12 months or longer for nine studies. Two studies
did not report the time post baseline at which follow-up measurements were made (Marsac
2010, McClune 2003).
More than 35 different measures of outcome were assessed across the 32 studies reviewed.
The majority of outcomes reflected aspects of symptom frequency and severity, mental
health, physical health, quality of life, health service utilisation. Satisfaction with the
intervention and increased knowledge following the intervention were also measured. The
impact of the intervention on employment status was assessed in only four studies (Oliviera
2006, Ferrari 2005, Kongsted 2008, Bunketorp 2006).
Of the 32 included studies, 17 reported a positive impact of the intervention on at least one
of the outcomes assessed; 11 reported that the intervention did not have a statistically
significant effect, while four studies reported a negative impact of the intervention.
A variety of information and education based interventions formed the basis of the studies.
These are outlined in the evidence table in Appendix B. The mode of intervention delivery
included the internet or videoconferencing (N=6 studies), telephone (N=2), video or DVD
(N=2), paper based pamphlets books and manuals (N=10) and in person education (N=12).
In four studies, the information or education intervention involved more than one mode of
delivery (Marsac 2010, Phillips 2001, Scholten-Peeters 2006, Kongsted 2008). One study
reported a multidimensional intervention involving face-to-face contact, a writing task and
telephone contact (Bugg 2008). Results arising from these categories of intervention will be
discussed in turn below.
Methodological quality
The methodological quality of the reviewed studies varied substantially. A number of
methodological issues occurred in many of the studies. The majority of studies had small
sample sizes, for 13 studies the sample size at baseline in the intervention arm(s) was less than
50 persons. Study dropout was a significant problem in around half of the studies; some of
these studies had small sample sizes at baseline. For 12 studies, it is not possible to make a
conclusion about the effectiveness of the intervention as the study lacked a usual care
control group. For self-help interventions, compliance with the interventions was infrequently
documented. Approaches to statistical analyses varied greatly. The validity of many studies
was affected by a low recruitment rate and an increased likelihood of a type 1 error.
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Consequently, the results of the studies must be interpreted with caution. These
methodological limitations must be considered when interpreting the following summary of
the review results.
Further, and highly relevant to this review, very limited information on the personal injury
compensation system of, nature of injuries and the type of vehicle related trauma was
available for the majority of studies included in the review. Only one study provided any
description of the personal injury compensation system under which the recruited cohort
operated (Brison 2005). A further two studies while not describing the compensation system
reported the proportion of participants engaged in litigation for compensation (Mittenberg
1996, Ghaffar 2006).
Finally, only one study made an assessment of the cost of the intervention (Rebbeck 2006)
and thus it is not possible to comment on the cost-effectiveness of the interventions included
in the review.
Types of Interventions
Paper-based interventions (N=10 studies)
A total of 10 studies examining the impact of paper-based interventions were reviewed.
These interventions ranged in size from a one page pamphlet to a 64 page manual. Four of
the studies focussed on participants with head injury/mild traumatic brain injury, three were
aimed at alleviating symptoms of PTSD, two studies focussed on WAD and one study
recruited participants with a range of traumatic injury. Overall, five of the studies reported a
positive impact of the intervention, two reported potentially adverse impact, and three
reported no impact.
Of the three studies focussed on PTSD, two reported the intervention resulted in potentially
adverse outcomes (increase in levels of depression at six months post injury (Turpin 2005) or
greater number of requests for treatment at follow-up (Ehlers 2003). The third reported no
effect of the intervention (Scholes 2007).
Of the four studies focussed on TBI, three focussed on adult populations reported a positive
impact (Wade 1997, Mittenberg 1996, Ponsford 2002) including a reduction in postconcussion symptoms. The fourth study provided an information booklet on mild TBI
symptoms and coping strategies to children 6-15 years old, but did not demonstrate an
impact on post-concussion symptoms (Ponsford 2001).
In WAD, one study demonstrated a positive impact of a 28 page booklet on beliefs about
whiplash (McClune 2003) while the second observed that a one page educational
pamphlet did not have an impact on self-reported recovery, symptoms, activities of daily
living or a range of other outcomes.
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Face-to-face or ‘in-person’ interventions (N=12 studies)
Twelve studies examined the impact of „in person‟ education or information. These
interventions ranged from single sessions to multiple sessions conducted over different timeperiods. Four of the studies focussed on patients with WAD, three involved TBI patients, two
were in SCI, two aimed at alleviating psychological and stress related disorders following
traumatic injury. One study did not specify the types of injuries studied (Hobbs 1996). Of the
12 studies reviewed, four studies demonstrated a positive impact of the intervention on the
patient group, six observed no impact of the intervention and two identified a negative
impact.
Of the four studies in WAD groups, two demonstrated a positive impact of interventions that
included exercise therapy and education provided by a clinician (Bunketorp 2006, ScholtenPeeters 2006). The remaining two studies found no impact of patient based education
(Kongsted 2008) or clinician focused education (Rebbeck 2006) on patient outcomes. The
Rebbeck (2006) study did identify an increase in the frequency of guidelines consistent
practice.
None of the TBI studies were able to demonstrate an impact of the intervention on patient
outcomes. All three studies were focussed on mild TBI. Interventions included single session
education provided in the hospital emergency department, face-to-face clinic based
education about post-concussion disorder and information provided at hospital discharge
by a nurse about symptoms and prognosis.
One of the SCI studies demonstrated a positive impact of a mixed mode intervention
(problem solving training sessions, educational materials, telephone contact) aimed at
caregivers (Elliott 2009). The second study reported no change in problem solving skills in a
small group of SCI patients who received an educational program within a rehabilitation
hospital setting (May 2006).
Finally, one study observed that a course of CBT including education about trauma stress
response resulted in a positive impact on the injured person (Bisson 2004), while a second
study that required those with traumatic injury and acute stress disorder to write about their
injury for 20 minutes on three consecutive days had no impact on patients ratings of
depression, anxiety, PTSD symptoms or quality of life (Bugg 2008).
Electronic (internet-based) interventions (N=5 studies)
Four of the studies examining internet-based interventions reported a positive impact on the
target outcome. The fifth demonstrated a trend towards significance. Three of these studies
were RCTs while the remaining two employed poorer quality study designs. The interventions
involved provision of web-based information and interaction web-based education or
training.
Three studies were targeted at TBI populations and these demonstrated improvements in
cognition and problem solving behaviour among adolescents (Wade 2010), a near
significant reduction in anxiety among children and adolescents (Cox 2009) and a perceived
improvement in knowledge of everyday problems encountered by caregivers of persons
with TBI (Sander 2009).
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The remaining two studies observed an anticipated decline in depression among caregivers
of patients with SCI (Elliott 2008) and an improvement in the knowledge of positive recovery
strategies and trauma stress reactions among parents of children with traumatic injury
(Marsac 2010). However, the lack of a control group in the Marsac study limits interpretation
of the findings. The findings of the study by Elliott (2008) were affected by substantial study
dropout.
Telephone interventions (N= 2 studies)
One RCT identified a positive impact of seven scheduled 30-45 minute telephone session
provided over nine months to a group of patients with mild to severe TBI (Bombardier 2009).
The intervention was associated with reduction in depression symptoms at follow up.
A second RCT identified a positive impact of a nine week, nurse-led educational intervention
delivered via video-conferencing or telephone to a group of patients with SCI (Phillips 2001).
The intervention was associated with reduced mean annual hospital stay and higher ratings
of quality of life. Both video-conferencing and telephone delivery of the education resulted
in positive impacts relative to usual care (p<0.10).
Video or DVD intervention (N=2 studies)
One RCT identified a positive impact of a 20 minute educational video sent to the patient‟s
home in a group of patients with WAD (Brison 2005). The intervention was associated with
improved self-rating of pain frequency, severity and location.
A second RCT observed a positive impact of a 12 minute educational video viewed at the
bedside (in hospital) in patients with acute cervical strain (Oliveira 2006). The intervention was
associated with reduced pain ratings, less time away from work, less narcotic use and less
health service utilisation.
Reviews
In Appendix D, brief details of two narrative reviews relating to vehicle related trauma are
outlined. The review by Brillhart (2007) suggests that those affected by spinal cord injury and
at increased risk of isolation as a result of their injuries can benefit from education delivered
via the internet. The review by Holland (1998) provides a comprehensive outline of self help
written material and electronic resources for those affected by traumatic brain injury. In
addition, a Cochrane review of nine trials by Crotty (2010) included two trials of educational
or motivational interventions, one of which improved the self-efficacy of patients with hip
fracture at six months post injury. However Crotty concluded that there was insufficient
evidence to recommend changes to current practice in patients with hip fracture.
Clinical trials and study protocols
Abstracts for study protocols of information based interventions following motor vehicle
related traumatic injuries are listed in Appendix E. At the time of writing this review, no
publications could be identified that reported on the findings from the completed studies. In
addition, summary information for relevant clinical trials of information interventions for which
there are no identified publications of the trial outcomes are listed in Appendix E.

30

The Sax Institute

RESULTS

Question 3 - Are there public health strategies / campaigns or early interventions
that improve outcomes in different populations that could be adopted for the
traumatic injury population?
Summary
Details of studies of public health strategies and campaigns or early interventions addressing
the review question are summarised in the evidence table in Appendix C. These were studies
of information based and education interventions as well as public health strategies to
improve outcomes following non vehicle-related traumatic injury. Twenty-two primary studies
were included in the review.
The broad range of possible injury mechanisms that encompass non vehicle-related trauma
and the strong focus of potentially relevant work related back and neck pain research was
such that it was not feasible to review all of the potential literature. Furthermore, many injury
outcome studies focus on injury mechanisms with low potential application to a vehicle
related trauma setting (for example, those associated with falls prevention in the elderly).
Therefore the studies summarised in Appendix C were chosen to provide a range of
interventions and settings with broad applicability to vehicle related trauma.
Half of these studies were randomized controlled trials (N=11), with the remaining studies
being controlled trials (N=4), controlled or uncontrolled before-and-after studies (N=6) and a
single cohort study. The studies arose from seven countries including three from Australia.
The cohorts included musculoskeletal and other acute work-related injuries arising in workers‟
compensation settings (N=12 studies), musculoskeletal disorders including back pain arising in
primary care settings (N=4), hospitalised patients (N=2), those presenting to hospital
emergency department or sports clinic (N=1), those seeking physical therapy providers (N=1),
older persons living in the community (N=1) and victims of violence from a USA district
attorney‟s office (N=1).
The time period of participant follow-up varied greatly between studies, ranging from one
hour to five years post intervention, however the majority of included studies reported
outcomes in the three to 12 months following the intervention. One study did not report the
time post baseline at which follow-up measurements were made (Yardley 2007).
A wide range of primary outcomes were reported including impact on employment status
and ability to work, costs of workers‟ compensation claims, healthcare costs, pain beliefs,
health care utilisation, level of disability and pain, functional indicators including exercise
participation, symptoms, knowledge of best-practice clinical management practices,
attitudes of healthcare practitioners, incidence of safety promoting behaviour, quality of life
and productivity.
Of the 22 studies included, 14 reported a positive impact of the intervention on at least one
of the outcomes assessed, five reported that the intervention did not have a statistically
significant effect, while three studies reported a potentially adverse impact of the
intervention (Hill 2009, Linton 2006, Cherkin 1998). For two of the studies associated with a
potentially harmful effect, the study did not include a usual care group which limits the
conclusions that can be made on the potential for harm (Linton 2006, Cherkin 1998).

The Sax Institute

31

RESULTS

A variety of public health strategies and early interventions formed the basis of the studies.
These are outlined in the evidence table in Appendix C. The strategies included regulatory
reform (N=5 studies), paper based pamphlets books and manuals (N=6), combined clinical
and education interventions (N=5), mass media campaigns (N=2), DVD or video based
interventions (N=2), telephone based interventions (N=1) and internet based interventions
(N=1). Results arising from these categories of intervention will be discussed in turn below.
Methodological quality
The methodological quality of the included studies was variable. A number of studies used
study designs with an increased risk of bias. Small sample sizes and high study dropout was a
problem for almost half of the studies. Once again compliance with the self help
interventions was infrequently reported. In one study where there was trend to improvement
in outcomes it was noted that compliance with the intervention declined with time following
hospital discharge (Haines 2009). The lack of a usual care control group in the studies by
Linton (2006) and Cherkin (1998) limits the conclusions that can be drawn on the
effectiveness of the intervention. Non-significant findings may be due to studies where the
intervention arm lacked contrast when compared to usual care. The five studies that
examined the effect of regulatory reform and relied on workers compensation data were not
affected by study dropout or sample size issues.
Types of Interventions
Regulatory reform (N=5)
Five studies examined the impact of regulatory reform on the outcome of injuries arising in
workers‟ compensation settings. Four of these studies were US based and the fifth was from
Canada. Outcome measures were relatively consistent between studies, consisting of time
away from work (lost time) and/or costs of workers compensation claims. Four studies
reported outcomes before-and-after the intervention. The final study was a cohort study that
compared outcomes post-intervention to pre-intervention benchmark data.
All five studies examined the impact of alternative health-care provider arrangements on the
workers compensation system. These included two studies of healthcare provider networks
(Bernacki 2005, Bernacki 2006) and two studies of managed care interventions (Linz 2001,
Green-Mackenzie 1998). The fifth study examined a staged approach to healthcare
provision and use of a decision making tool to promote evidence-based healthcare decision
making (Stephens 2006). All reported reductions in days lost from work and a reduction in
claim costs.
Interventions involving printed / written material (N=6)
All studies recruited participants from health care settings. The interventions were targeted at
patients in five studies and at healthcare practitioners in a single study. All studies were
focused on the issue of acute back pain.
Five of the studies were RCTs. Of these, three reported a positive impact on outcomes that
included reduction in pain and dysfunction (Little 2001), improved beliefs about back pain
among musculoskeletal practitioners (Evans 2010), and improved beliefs about back pain in
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patients with acute low back pain (Burton 1999). Two studies observed no change in
outcome (Derebery 2009, Cherkin 1995).
The final study was a controlled study of the impact of a book provided by the GP to the
patient on the risk of reporting persistent back pain (Coudevire 2007). A lower relative risk was
observed in the intervention group compared to the control group. No impact was observed
on other outcome measures.
Combined clinical and education interventions (N=5)
Five studies reported on interventions that combined clinical care and education or
compared a clinical intervention with an information intervention. Three studies were RCT‟s
while two used a less methodologically rigorous design in the form of a nonrandomized
controlled clinical trial. Three studies focused on acute low back pain, one on neck and
shoulder disorders and one on ankle sprains. In two studies of acute lower back pain (Linton
2006, Cherkin 1998) the clinical intervention was associated with better outcomes than the
information intervention. In the third study; a cluster RCT of (sub) acute lower back pain in
workers, the intervention which included treatment, ergonomic adjustment and tailored
education was not associated with improvements in outcome measures when compared to
usual care (IJzelenberg 2007).
Ekberg (1994) compared active rehabilitation with traditional rehabilitation in a nonrandomized controlled trial in workers presenting with neck and shoulder disorders. The active
rehabilitation intervention which included “back school” education was not more effective
at improving outcomes than the traditional rehabilitation which did not include
“back school” education.
The final study was a randomized controlled study of persons with an ankle strain (Bleakley
2010). The intervention included accelerated early treatment and exercise and included a
DVD that demonstrated the exercises. The intervention was compared to a control group
receiving standard care. While both groups demonstrated good functional recovery, the
overall treatment effect was greater in those receiving the intervention.
Public health mass media campaigns (N=2)
One before-and-after study conducted in Victoria, Australia examined the impact of a mass
media campaign on beliefs about back pain (in patients and general practitioner) and
incidence of workers compensation claims for back pain (Buchbinder 2001). The intervention
involved a series of TV advertisements based on “The Back Book”. The TV advertisements
provided explicit advice about back pain, and resulted in an increase in positive back pain
beliefs among both patients and GPs.
A second study in two Canadian provinces examined the impact of a similar mass media
campaign (but delivered via radio, posters and billboards) on beliefs about back pain,
health care utilisation and work-related disability (Gross 2010). The campaign resulted in a
small increase in beliefs to stay active if you have back pain.
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DVD or video based interventions (N=2)
Two Australian studies examined the effect of DVD or video based interventions to deliver
falls prevention exercise education to older persons. Both studies used RCT study designs.
Haines (2009) compared the effect of a DVD, workbook and home visit by a physiotherapist
to usual care. Both the intervention and control groups were associated with decreasing
quality of life at follow-up; the intervention was associated with a non-significant trend in the
rate of falls.
A second study by Hill (2009) conducted in two states of Australia compared two modes of
delivery of a falls prevention education intervention to older persons. The study included two
intervention arms (DVD vs. workbook) and a control arm that received usual care. The
intervention delivered via DVD was associated with greater confidence and motivation to
engage in self-protective strategies. However, the DVD intervention was potentially harmful
as it was associated with a greater perceived risk of falling.
Telephone based interventions (N=1)
One secondary prevention study examined the impact of a telephone intervention to
educate female victims of intimate partner violence on how to improve their safety
promoting behaviours (McFarlane 2004). Six telephone calls from a nurse were made over an
eight week period to the intervention group. When compared to the control group who
received usual services but no phone calls, the intervention was associated with women
practising more safety behaviours at follow-up (McFarlane 2004).
Internet based interventions (N=1)
One randomized controlled trial conducted in the United Kingdom (Yardley 2007) compared
the effect of an interactive internet program that offered tailored advice on exercises to
reduce the risk of falling in older persons with a website that providing general advice. When
compared with the general program, the tailored program was considered more relevant
and associated with an increase in participant confidence regarding their intention to
perform the exercises and their perceived ability to do the recommended exercises.
Reviews
In Appendix D, brief summary details of five systematic reviews with potential application to
vehicle related trauma are outlined. Two reviews examined the effect of individual
education or back school education on outcomes for patients with non-specific lower back
pain. A Cochrane review by Engers (2011) concluded that there is strong evidence that
individual education is as effective as non educational interventions in the acute stage but
not in the chronic stage. Heymans (2011) concluded that there is moderate evidence that
back school education can be effective in reducing disability for patients with chronic lower
back pain. Haines (2009) examined the effect of patient education for improving outcomes
following neck pain and found no evidence for the effectiveness of educational
interventions in neck pain cohorts.
Mustard (2007) reviewed evaluations of social marketing campaigns in occupational injury,
disease or disability prevention and concluded that there was emerging evidence that
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social marketing methods can be effective for improving the health of workers but there was
a need for further research to establish the components of social marketing that are
effective. The review reported on the evaluations of 56 campaigns; of these only seven
addressed disability following a work related injury.
In the final review, Tompa (2008) found moderate evidence for the financial merits of
interventions for occupational disability management that included an education
component.
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Summary
Fifty-nine articles reporting on 58 primary studies were included in our evidence synthesis of
information and education interventions for injury recovery following vehicle and non
vehicle-related trauma. Eight systematic or narrative reviews, four study protocols and four
clinical trial registrations of relevance were also identified.
Our synthesis identified a broad range of interventions including self-help written material,
information delivered by DVD or video, telephone and internet-based interventions, mass
media campaigns and regulatory reforms. The majority of traumatic injury studies addressed
cohorts with whiplash trauma, traumatic brain injury, and acute stress disorder. The most
common type of information intervention was based on self-help written material. In around
half of the studies, the intervention was associated with a positive improvement in at least
one of the outcomes measured. More than 40 different outcomes were measured in studies
included in the review.
Although many of the studies were RCTs, most recruited small groups of participants, limiting
the ability of the RCT to estimate the relative effectiveness of an intervention. Other studies
were not included due to inappropriate study design or the high probability of bias. Large
randomized controlled trials are the most appropriate design for testing the safety and
effectiveness of interventions.
Methodological limitations, or failure to report important aspects of the study design limit the
usefulness of many studies that formed part of the review, and subsequently our ability to
generalise conclusions on the basis of the literature reviewed. These included the
heterogeneity of interventions (different modes, administration, durations, intensities),
heterogeneity of outcome measures (more than 40 identified), heterogeneity of injury
populations studied, failure to adequately define source target and study populations
(diagnostic criteria were seldom reported), failure to describe the mechanism of injury, failure
to monitor or report on compliance with the intervention or any co-intervention, low
participation rate and retention rates and in some studies the lack of an appropriate control
condition (e.g. usual care).
In summary, this was a very heterogenous literature with a range of interventions in multiple
different participant groups, using a variety of endpoints assessed over a broad range of
time periods post-injury and multiple different study designs. The methodological quality of
the studies also varied substantially. The vast majority of studies did not report details of the
personal injury compensation or health insurance system for the jurisdiction(s) in which the
study took place. As such it is difficult to draw generalisable conclusions about effective
interventions for promoting recovery from traumatic injury, and very difficult to interpret the
results of the review in terms of their applicability to the NSW motor accident compensation
environment. However a number of consistent and/or noteworthy findings did emerge. These
are discussed in turn for each of the three review questions.
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Question 1 – Do public health strategies / campaigns improve outcomes following
traumatic injury?
There are very few published studies focussing on the impact of interventions in groups with
traumatic injury arising exclusively from motor vehicle crash. The four studies included in this
review were all evaluation of regulatory reforms enacted on a jurisdiction wide basis. While
all demonstrated a positive impact of the reform on the outcomes assessed, the study
designs varied considerably. Two studies used self-reported data to measure injury recovery,
including one based in NSW (Cameron, 2008) while the remaining two studies used claims
information as a proxy for injury recovery data.
Considering the burden of traumatic injury and of injury resulting from MVA in particular, the
lack of intervention studies is surprising. This represents a substantial opportunity for future
research.

Question 2 – Does targeted early intervention improve outcomes following traumatic
injury?
Thirty-two studies examining the impact of early intervention (within six months post-injury)
were identified and included in the review. Just over half of these (17 / 32) reported at least
one positive impact of the intervention, while 11 reported no impact of the intervention and
four reported a negative impact of the intervention.
The largest volume of studies focussed on face-to-face (N=12) and paper-based (N=10)
interventions. Results were highly variable among this group of studies with no discernible
patterns emerging. Further more detailed analysis of these studies is warranted prior to design
of future, similar interventions. For example, one interpretation of the paper-based
intervention studies is that provision of „generic‟ material is an ineffective early-intervention
tool but that information tailored to the injured person, or delivered at the hospital beside,
may be more effective. Other interpretations of these studies are also possible and hence
the need for more detailed consideration before embarking on similar studies in the future.
In contrast, a relatively consistent finding was observed in those studies examining internetbased interventions, where four of the five studies reported a positive outcome (Cox 2009,
Wade 2010, Marsac 2010, Elliott 2008, Sander 2009). These interventions included a diverse
range of content and were delivered in different settings including the emergency
department, the hospital ward and the patient‟s home. This was perhaps the most consistent
positive finding of the intervention „types‟ reviewed.
However, the most striking result was that all four studies that exclusively focussed on
debriefing the injured person to prevent post-traumatic stress resulted in a negative outcome.
While the studies used different modes of delivery of the education or information, the
adverse effect of the information intervention was noted in all four (Mayou 2000, Hobbs
1996, Turpin 2005, Ehlers 2003).

38

The Sax Institute

DISCUSSION

Question 3 - Are there public health strategies / campaigns or early interventions
that improve outcomes in different populations that could be adopted for the
traumatic injury population?
Twenty-two studies examining the impact of public health strategies or early interventions on
traumatic injury other than injury arising from MVA were reviewed.
Consistent with the results for Question 1, all of those studies that examine the impact of
regulatory reform on injury recovery reported positive findings. This set of five studies arose
from US and Canadian workers‟ compensation settings and all examine the impact of
alternative health-care provider arrangements on those receiving workers compensation. As
with two of the regulatory reform studies identified in Question 1, all chose to examine
system-relevant outcomes (e.g. claim costs, time away from work) rather than collect
recovery data direct from the injured person.
A group of five studies compared information interventions to clinical interventions or
examined the impact of combined clinical/education interventions. These studies observed
that information-based interventions were either less effective than clinical interventions or
had no greater benefit.
There were too few studies in the other categories of intervention identified to allow
conclusions to be drawn.

Methodological considerations
Resource and feasibility constraints limited consideration of the evidence to the published
peer review literature identified in five databases and to the publications identified in the
grey literature search. Only a preliminary search and screen of the grey literature was
feasible in the timeframe provided for the review. Accessing the grey literature systematically
offers challenges given the variety of potential sources and the proprietary nature of some of
the knowledge. Although a large set of search terms was used to search the library
databases, given that only full text articles were retrieved, it remains possible that it failed to
capture studies of relevance.

Relevance to the NSW context
The studies included in this review arose from eight countries. Of those from English-speaking
countries (N=50), 13 were from the UK, 18 from the USA, 10 from Canada and nine from
Australia. The personal injury compensation and healthcare arrangements in these countries
vary greatly, and can vary substantially between jurisdictions in the USA, Canada and
Australia which all have state/provincial based injury compensation arrangements.
Appendix G provides a brief summary of the characteristics of the various personal injury
compensation arrangements in the jurisdictions involved in the studies included in this review.
This table was developed by the authors as this information was not included in the majority
of studies reviewed. The Motor Accidents Authority of NSW is a common law motor accident
scheme with claims management provided by six private sector insurers.
The studies reviewed took place in jurisdictions with a range of motor accident and workers
compensation arrangements, including a mix of common law and no-fault schemes, with
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claims management or insurance operations provided by a mix of state-based systems or
private insurers. The authors were not able to discern any patterns in the studies that might
suggest, for example, that interventions are more effective in one type of compensation
system compared to another.
Further, there are substantial social and demographic differences between these jurisdictions
which make interpretation of research findings in the NSW context difficult. For example, the
USA and UK have a much higher proportion of immigrants and people who do not speak
English as their first language. These factors limit the extent to which the outcomes of the
studies reviewed can be directly translated to the NSW context.
We also note that none of the studies reviewed examined interventions focusing on
providing information on the compensation system, claims and/or legal processes. This is a
substantial gap in the current research literature and is an area worthy of further
investigation.
The review identified four study protocols and four clinical trial registrations of information and
education based interventions for injury recovery that are either underway or where the
findings from the study are not yet published. Of note is one RCT located in the Netherlands
that evaluates an internet intervention, the aim of which is to empower personal injury
claimants by improving their understanding of the claims settlement process (Elbers 2011).

Cost-effectiveness of interventions
Only three of the studies reviewed included information on the cost of the intervention
(Rebbeck 2006, Linton 2006, IJzelenberg 2007). Two of these studies were conducted in
acute low back pain work-related cohorts, and thus it is not possible to comment
conclusively on the cost-effectiveness of information based interventions. Some studies
included the impact on compensation claim cost as an outcome. This was most often the
case in the studies of regulatory interventions, however these studies did not report the cost
of the intervention (which presumably would have been substantial given it involved a
jurisdiction wide alteration to public policy and practices).
We note that it is increasingly common to include cost-effectiveness studies on RCTs. It is
more difficult to evaluate cost-effectiveness with other study designs. This may have
impacted on the studies included in this review which included a range of methodological
approaches.
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Conclusions / Future directions
Despite the heterogeneity and diverse methodological quality of the literature reviewed,
and the variety of settings in which the studies occurred, it is possible to identify some areas
of consistency that provide the basis for potential future information-based interventions in
NSW. The methodological limitations of the studies reviewed (described in the text above)
should be considered when interpreting these recommendations. In our opinion, the
evidence for the following „types‟ of intervention can be divided into strong, equivocal or
lacking in evidence due to an evidence gap:

Strong evidence
•

Regulatory or legislative reform. This was observed to be effective in most studies that
reported the impact of such reform. Most studies of this type report reduction in claim
costs or claim duration. Only one reported a positive impact on functional capacity
and level of disability. We note that these reforms are difficult to achieve and that the
study design (before-and-after assessment of outcome in different samples) while
necessary given the population based nature of the reforms, is not ideal for
determining the impact of such interventions.

•

Early interventions that specifically focus on de-briefing to prevent the onset of posttraumatic stress may be harmful. Of the four studies reviewed with this aim, all showed
a negative impact on outcome, including an increased risk of depression and PTSD
symptoms at follow-up. Careful and more detailed consideration of the literature in
this area should be undertaken before trialling an intervention to prevent the onset of
mental health conditions following traumatic injury.

Equivocal evidence
Despite small sample sizes and small numbers of studies of similar interventions, there is
promising evidence for the following interventions. These types of interventions warrant
further investigation.
•

Information or education based interventions that involved more than one
interactive session with a health or care provider. For some studies the provider
delivered the intervention, in others the provider was part of the intervention. This was
reported to be effective by seven studies. In these studies, the interventions provided
education on self-care, information on problem solving and cognitive behaviour
guidance.

•

Interventions directed to cohorts at increased risk of a poor outcome. Four studies
reported that individuals at increased risk of poor outcome showed the most benefit
from the intervention. In one of these studies, the identification of an „increased-risk‟
group was conducted pre-hoc; in the remaining studies the identification of the
increased-risk group was carried out post-hoc as part of the analysis. A note of
caution must be added given the small samples on which these conclusions are
based.
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•

Interventions delivered via the telephone were found to be clinically effective in all
three studies that reported on these. Interventions delivered by videoconferencing
showed a trend to effectiveness.

•

Interventions delivered by video or DVD were associated with positive outcomes or a
trend to improved outcomes in the five studies that reported on these interventions.
These interventions covered a range of content and were delivered to both injured
persons and caregivers and in a variety of settings including the emergency
department, the hospital ward and the patient‟s home.

•

Interventions involving a single education session with a health or care provider either
as a stand-alone intervention or as part of multifaceted intervention were less
effective than interventions involving more than one interactive session.

•

Some studies of paper based interventions were associated with positive outcomes
while for other studies; there was no evidence of effect. Further study is needed of the
components of written material interventions associated with improvements in injury
recovery outcomes.

Evidence gaps
Finally, while the review identified a range of information and educational interventions,
there is a lack of published information in some areas. These include:
•
•
•
•
•
•
•
•
•
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Public health strategies to promote injury recovery;
Interventions based in culturally and linguistically diverse population;
Interventions aimed at caregivers;
Interventions targeted to health care providers;
Interventions focusing on providing information on the compensation system claims
and legal process;
Studies of cost effectiveness;
Studies reporting the impact of cultural factors and health literacy factors on
compliance with interventions;
Studies examining patient preferences for different modes of delivery of intervention
(e.g. written versus electronic); and
Large-scale randomized controlled trials.

The Sax Institute

REFERENCES

References
Access Economics. The economic costs of spinal cord injury and traumatic brain injury in
Australia. (2009) The Victorian Neurotrauma Initiative.
Alves W, Macciocchi SN, Barth JT. Post-concussive symptoms after uncomplicated mild head
injury. J Head Trauma Rehabil. 2009; 48-58.
Beard MK. The impact of changes in health care provider reimbursement systems on the
recovery of damages for medical expenses in personal injury suits. Am J Trial Advoc
1997;21:453.
Beardwood BA, Kirsh B, Clark NJ. Victims twice over: Perceptions and experiences of injured
workers. Qual Health Res. 2005;15:30-48.
Bernacki EJ, Tao XG, Yuspeh L. A preliminary investigation of the effects of a provider network
on costs and lost-time in workers' compensation. J Occup Environ Med. 2005;47(1):3-10.
Bernacki EJ, Tao XG, Yuspeh L. An investigation of the effects of a healthcare provider
network on costs and lost time in workers' compensation. J Occup Environ Med.
2006;48(9):873-82.
Binder LM, Rohling ML. Money matters: a meta-analytic review of the effects of financial
incentives on recovery after closed-head injury. Am J Psychiatry 1996;153:7-10.
Bismark M, Paterson R. No-Fault Compensation in New Zealand: Harmonizing injury
compensation, provider accountability, and patient safety. Health Affairs 2006;25:278-83.
Bisson JI, Shepherd JP, Joy D, Probert R, Newcombe RG. Early cognitive-behavioural therapy
for post-traumatic stress symptoms after physical injury: Randomized controlled trial. Br J
Psychiatry. 2004;184:63-9.
Bleakley CM, O'Connor SR, Tully MA, Rocke LG, Macauley DC, Bradbury I, Keegan S,
McDonough SM. Effect of accelerated rehabilitation on function after ankle sprain:
Randomized controlled trial. BMJ. 2010;340:c1964.
Boden LI, Galizzi M. Economic consequences of workplace injuries and illnesses: Lost earnings
and benefit adequacy. Am J Ind Med 1999;36:487-503.
Bombardier CH, Bell KR, Temkin NR, Fann JR, Hoffman J, Dikmen S. The efficacy of a
scheduled telephone intervention for ameliorating depressive symptoms during the first year
after traumatic brain injury. J Head Trauma Rehabil. 2009;24(4):230-8.
Brillhart B. Internet education for spinal cord injury patients: Focus on urinary management.
Rehabil Nurs. 2007;32(5):214-9.
Brison RJ, Hartling L, Dostaler S, Leger A, Rowe BH, Stiell I, Pickett W. A randomized controlled
trial of an educational intervention to prevent the chronic pain of whiplash associated

The Sax Institute

43

REFERENCES

disorders following rear-end motor vehicle collisions. Spine (Phila Pa 1976). 2005;30(16):1799807.
Brown JA, Shannon HS, Mustard CA, McDonough P. Social and economic consequences of
workplace injury: A population-based study of workers in British Columbia, Canada. Am J Ind
Med 2007;50:633-45.
Bryant RA, Mastrodomenico J, Felmingham KL, Hopwood S, Kenny L, Kandris E, Cahill C,
Creamer M. Treatment of acute stress disorder: A randomized controlled trial. Arch Gen
Psychiatry. 2008;65(6):659-67.
Buchbinder R, Jolley D, Wyatt M. Population based intervention to change back pain beliefs
and disability: Three part evaluation. BMJ. 2001;322(7301):1516-20.
Bugg A, Turpin G, Mason S, Scholes C. A randomized controlled trial of the effectiveness of
writing as a self-help intervention for traumatic injury patients at risk of developing posttraumatic stress disorder. Behav Res Ther. 2009;47(1):6-12.
Bunketorp L, Lindh M, Carlsson J, Stener-Victorin E. The effectiveness of a supervised physical
training model tailored to the individual needs of patients with whiplash-associated disorders
- a randomized controlled trial. Clin Rehabil. 2006;20(3):201-17.
Bureau of Transport Economics Report 102: Road crash costs in Australia. (2000) Bureau of
Transport Economics, Canberra.
Burton AK, Waddell G, Tillotson KM, Summerton N. Information and advice to patients with
back pain can have a positive effect. A randomized controlled trial of a novel educational
booklet in primary care. Spine (Phila Pa 1976). 1999;24(23):2484-91.
Calvey J, Jansz J. Women's experience of the workers compensation system. Aust J Social
Issues, 2005;40(2):285-311 .
Cameron ID, Rebbeck T, Sindhusake D, Rubin G, Feyer AM, Walsh J, Schofield WN. Legislative
change is associated with improved health status in people with whiplash. Spine.
2008;33(3):250-4.
Carroll LJ, Cassidy JD, Peloso PM, Borg J, von Holst H, Holm L, Paniak C, Pépin M; WHO
Collaborating Centre Task Force on Mild Traumatic Brain Injury. Prognosis for mild traumatic
brain injury: Results of the WHO Collaborating Centre Task Force on Mild Traumatic Brain
Injury. J Rehabil Med 2004:84-105.
Cassidy JD, Carroll LJ, Côté P, Frank J. Does multidisciplinary rehabilitation benefit whiplash
recovery?: Results of a population-based incidence cohort study. Spine (Phila Pa 1976).
2007;32(1):126-31.
Cassidy JD, Carroll LJ, Côté P, Lemstra M, Berglund A, Nygren A. Effect of eliminating
compensation for pain and suffering on the outcome of insurance claims for whiplash injury.
N Engl J Med. 2000;342(16):1179-86.

44

The Sax Institute

REFERENCES

Cherkin DC, Deyo RA, Battié M, Street J, Barlow W. A comparison of physical therapy,
chiropractic manipulation, and provision of an educational booklet for the treatment of
patients with low back pain. N Engl J Med. 1998;339(15):1021-9.
Cherkin DC, Deyo RA, Street JH, Hunt M, Barlow W. Pitfalls of patient education. Limited
success of a program for back pain in primary care. Spine (Phila Pa 1976). 1996 1;21(3):34555.
Côté P, Cassidy JD, Carette S, Boyle E, Shearer HM, Stupar M, Ammendolia C, van der Velde
G, Hayden JA, Yang X, van Tulder M, Frank JW. Protocol of a randomized controlled trial of
the effectiveness of physician education and activation versus two rehabilitation programs
for the treatment of whiplash-associated disorders: The University Health Network Whiplash
Intervention Trial. Trials. 2008;9:75.
Coudeyre E, Tubach F, Rannou F, Baron G, Coriat F, Brin S, Revel M, Poiraudeau S. Effect of a
simple information booklet on pain persistence after an acute episode of low back pain: A
non-randomized trial in a primary care setting. PLoS One. 2007;2(1):e706.
Cox CM, Kenardy JA, Hendrikz JK. A randomized controlled trial of a web-based early
intervention for children and their parents following unintentional injury. J Pediatr Psychol.
2010;35(6):581-92.
Crotty M, Unroe K, Cameron ID, Miller M, Ramirez G, Couzner L. Rehabilitation interventions
for improving physical and psychosocial functioning after hip fracture in older people.
Cochrane Database Syst Rev. 2010;(1):CD007624. Review.
Day CS, Alexander M, Lal S, Horton H, Ahn CS, Pauyo T, Rozental TD. Effects of workers'
compensation on the diagnosis and surgical treatment of patients with hand and wrist
disorders. J Bone Joint Surg Am 2010;92:2294-9.
De Silva M, MacLachlan M, Devane D, Desmond D, Gallagher P, Schnyder U, Brennan M,
Patel V. Psychosocial interventions for the prevention of disability following traumatic physical
injury. Cochrane Database Syst Rev. 2009;(4): CD006422.
Dembe A. Social inequalities in occupational health and health care for work-related injuries
and illnesses. Int J Law and Psychiatry;22:567-79.
Derebery J, Giang GM, Gatchel RJ, Erickson K, Fogarty TW. Efficacy of a patient-educational
booklet for neck-pain patients with workers' compensation: A randomized controlled trial.
Spine (Phila Pa 1976). 2009;34(2):206-13.
Ebel BE, Mack C, Diehr P, Rivara FP. Lost working days, productivity, and restraint use among
occupants of motor vehicles that crashed in the United States. Inj Prev. 2004;10(5):314-9.
Edgers A, Jellema P, Wensing M, van der Windt DA, Grol R, van Tulder MW. Individual patient
education for low back pain. Cochrane Database Syst Rev. 2008;(1):CD004057.
Ehlers A, Clark DM, Hackmann A, McManus F, Fennell M, Herbert C, Mayou R. A randomized
controlled trial of cognitive therapy, a self-help booklet, and repeated assessments as early
interventions for posttraumatic stress disorder. Arch Gen Psychiatry. 2003;60(10):1024-32.
The Sax Institute

45

REFERENCES

Ekberg K, Björkqvist B, Malm P, Bjerre-Kiely B, Axelson O. Controlled two year follow up of
rehabilitation for disorders in the neck and shoulders. Occup Environ Med. 1994;51(12):833-8.
Elbers NA, Akkermans AJ, Cuijpers P, Bruinvels DJ. Empowerment of personal injury victims
through the internet: Design of a randomized controlled trial. Trials. 2011;12:29.
Elliott TR, Berry JW. Brief problem-solving training for family caregivers of persons with recentonset spinal cord injuries: A randomized controlled trial. J Clin Psychol. 2009 ;65(4):406-22.
Elliott TR, Brossart D, Berry JW, Fine PR. Problem-solving training via videoconferencing for
family caregivers of persons with spinal cord injuries: A randomized controlled trial. Behav Res
Ther. 2008;46(11):1220-9.
Evans DW, Breen AC, Pincus T, Sim J, Underwood M, Vogel S, Foster NE. The effectiveness of a
posted information package on the beliefs and behavior of musculoskeletal practitioners: The
UK Chiropractors, Osteopaths, and Musculoskeletal Physiotherapists Low Back Pain
ManagemENT (COMPLeMENT) randomized trial. Spine (Phila Pa 1976). 2010;35(8):858-66.
Ferrari R, Rowe BH, Majumdar SR, Cassidy JD, Blitz S, Wright SC, Russell AS. Simple educational
intervention to improve the recovery from acute whiplash: Results of a randomized,
controlled trial. Acad Emerg Med. 2005;12(8):699-706.
Franche RL, Cullen K, Clarke J, Irvin E, Sinclair S, Frank J; Institute for Work & Health (IWH)
Workplace-Based RTW Intervention Literature Review Research Team. Workplace-based
return-to-work interventions: A systematic review of the quantitative literature. J Occup
Rehabil. 2005;15(4):607-31.
Gabbe BJ, Cameron PA, Williamson OD, Edwards ER, Graves SE, Richardson MD. The
relationship between compensable status and long-term patient outcomes following
orthopaedic trauma. Med J Aust 2007;187:14-7.
Ghaffar O, McCullagh S, Ouchterlony D, Feinstein A. Randomized treatment trial in mild
traumatic brain injury. J Psychosom Res. 2006;61(2):153-60.
Grant G, Studdert DM. Poisoned chalice? A critical analysis of the evidence linking personal
injury compensation processes with adverse health outcomes. Melbourne University Law
Review. 2009;33:865-885.
Green-McKenzie J, Parkerson J, Bernacki E. Comparison of workers' compensation costs for
two cohorts of injured workers before and after the introduction of managed care. J Occup
Environ Med. 1998;40(6):568-72.
Gross DP, Russell AS, Ferrari R, Battié MC, Schopflocher D, Hu R, Waddell G, Buchbinder R.
Evaluation of a Canadian back pain mass media campaign. Spine (Phila Pa 1976).
2010;35(8):906-13.
Gundle KR, McGlaston TJ, Ramappa AJ. Effect of insurance status on the rate of surgery
following a meniscal tear. J Bone Joint Surg Am 2010;92:2452-6.

46

The Sax Institute

REFERENCES

Haines T, Gross AR, Burnie S, Goldsmith CH, Perry L, Graham N; Cervical Overview Group
(COG). A Cochrane review of patient education for neck pain. Spine J. 2009;9(10):859-71.
Review.
Haines TP, Russell T, Brauer SG, Erwin S, Lane P, Urry S, Jasiewicz J, Condie P. Effectiveness of a
video-based exercise programme to reduce falls and improve health-related quality of life
among older adults discharged from hospital: A pilot randomized controlled trial. Clin
Rehabil. 2009;23(11):973-85.
Harris I, Mulford J, Solomon M, van Gelder JM, Young J. Association between compensation
status and outcome after surgery: a meta-analysis. JAMA. 2005;293:1644-52.
Harris IA, Young JM, Jalaludin BB, Solomon MJ. The effect of compensation on general
health in patients sustaining fractures in motor vehicle trauma. J Orthop Trauma. 2008;
22(4):216-20.
Heymans MW, van Tulder MW, Esmail R, Bombardier C, Koes BW. Back schools for nonspecific low-back pain. Cochrane Database Syst Rev. 2004;(4):CD000261. Review.
Hill AM, McPhail S, Hoffmann T, Hill K, Oliver D, Beer C, Brauer S, Haines TP. A randomized trial
comparing digital video disc with written delivery of falls prevention education for older
patients in hospital. J Am Geriatr Soc. 2009;57(8):1458-63.
Hobbs M, Mayou R, Harrison B, Worlock P. A randomized controlled trial of psychological
debriefing for victims of road traffic accidents. BMJ. 1996;313(7070):1438-9.
Holland D, Shigaki CL. Educating families and caretakers of traumatically brain injured
patients in the new health care environment: A three phase model and bibliography. Brain
Inj. 1998;12(12):993-1009.
IJzelenberg H, Meerding WJ, Burdorf A. Effectiveness of a back pain prevention program: A
cluster randomized controlled trial in an occupational setting. Spine (Phila Pa 1976).
2007;32(7):711-9.
Kenardy J, Thompson K, Le Brocque R, Olsson K. Information-provision intervention for children
and their parents following pediatric accidental injury. Eur Child Adolesc Psychiatry.
2008;17(5):316-25.
Kennedy P, Marsh N, Lowe R, Grey N, Short E, Rogers B. A longitudinal analysis of
psychological impact and coping strategies following spinal cord injury. Br J Health Psychol
2000;5:157-72.
Keogh JP, Nuwayhid I, Gordon JL, Gucer PW. The impact of occupational injury on injured
worker and family: Outcomes of upper extremity cumulative trauma disorders in Maryland
workers. Am J Ind Med 2000;38:498-506.
Kirsh B, McKee P. The needs and experiences of injured workers: a participatory research
study. Work. 2003;21(3):221-31.

The Sax Institute

47

REFERENCES

Kongsted A, Qerama E, Kasch H, Bach FW, Korsholm L, Jensen TS, Bendix T. Education of
patients after whiplash injury: is oral advice any better than a pamphlet? Spine (Phila Pa
1976). 2008;33(22):E843-8.
Lamb SE, Gates S, Underwood MR, Cooke MW, Ashby D, Szczepura A, Williams MA,
Williamson EM, Withers EJ, Mt Isa S, Gumber A; MINT Study Team. Managing Injuries of the
Neck Trial (MINT): Design of a randomized controlled trial of treatments for whiplash
associated disorders. BMC Musculoskeletal Disord. 2007;8:7-10.
Linton SJ, Nordin E. A 5-year follow-up evaluation of the health and economic consequences
of an early cognitive behavioral intervention for back pain: A randomized, controlled trial.
Spine (Phila Pa 1976). 2006;31(8):853-8.
Linz DH, Ford LF, Nightingale MJ, Shannon PL, Davin JS, Bradford CO, Shepherd CD. Care
management of work injuries: Results of a 1-year pilot outcome assurance program. J Occup
Environ Med. 2001;43(11):959-68.
Lippel K. Workers describe the effect of the workers' compensation process on their health: A
Québec study. Int J Law Psychiatry. 2007;30(4-5):427-43.
Little P, Roberts L, Blowers H, Garwood J, Cantrell T, Langridge J, Chapman J. Should we give
detailed advice and information booklets to patients with back pain? A randomized
controlled factorial trial of a self-management booklet and doctor advice to take exercise
for back pain. Spine (Phila Pa 1976). 2001;26(19):2065-72.
Marsac ML, Kassam-Adams N, Hildenbrand AK, Kohser KL, Winston FK. After the injury: initial
evaluation of a web-based intervention for parents of injured children. Health Educ Res.
2011;26(1):1-12.
May L, Day R, Warren S. Evaluation of patient education in spinal cord injury rehabilitation:
knowledge, problem-solving and perceived importance. Disabil Rehabil. 2006;28(7):405-13.
Mayou RA, Ehlers A, Hobbs M. Psychological debriefing for road traffic accident victims.
Three-year follow-up of a randomized controlled trial. Br J Psychiatry. 2000;176:589-93.
McClune T, Burton AK, Waddell G. Evaluation of an evidence based patient educational
booklet for management of whiplash associated disorders. Emerg Med J. 2003;20(6):514-7.
Review.
McFarlane J, Malecha A, Gist J, Watson K, Batten E, Hall I, Smith S. Increasing the safetypromoting behaviors of abused women. Am J Nurs. 2004 Mar;104(3):40-50; quiz 50-1.
Mittenberg W, Tremont G, Zielinski RE, Fichera S, Rayls KR. Cognitive-behavioral prevention of
postconcussion syndrome. Arch Clin Neuropsychol. 1996;11(2):139-45.
Murgatroyd DF, Cameron ID, Harris IA. Understanding the effect of compensation on
recovery from severe motor vehicle crash injuries: A qualitative study. Inj Prev 2010. Nov 11
epub ahead of print.

48

The Sax Institute

REFERENCES

Mustard C, Bielecky. A Review of Evaluations of Social Marketing Campaigns in
Occupational Injury, Disease or Disability Prevention. (2007) Report no RS2005-SC12 for
Workers Compensation Board of British Columbia.
National Health and Medical Research Council: Additional levels of evidence and grades
(2010) last accessed June 1, 2011. Available at:
http://www.nhmrc.gov.au/guidelines/consult/consultations/add_levels_grades_dev_guidelin
es2.htm
Oliveira A, Gevirtz R, Hubbard D. A psycho-educational video used in the emergency
department provides effective treatment for whiplash injuries. Spine (Phila Pa 1976).
2006;31(15):1652-7.
Paniak C, Toller-Lobe G, Durand A, Nagy J. A randomized trial of two treatments for mild
traumatic brain injury. Brain Inj. 1998;12(12):1011-23.
Paniak C, Toller-Lobe G, Reynolds S, Melnyk A, Nagy J. A randomized trial of two treatments
for mild traumatic brain injury: 1 year follow-up. Brain Inj. 2000;14(3):219-26.
Peden M, Scurfield R, Sleet D, Mohan D, Hyder A, Jarawan E, Mathers CD. World Report on
road traffic injury prevention, (2004), World Health Organisation, Geneva.
Phillips VL, Vesmarovich S, Hauber R, Wiggers E, Egner A. Telehealth: reaching out to newly
injured spinal cord patients. Public Health Rep. 2001;116 Suppl 1:94-102.
Ponsford J, Willmott C, Rothwell A, Cameron P, Ayton G, Nelms R, Curran C, Ng K. Impact of
early intervention on outcome after mild traumatic brain injury in children. Pediatrics.
2001;108(6):1297-303.
Ponsford J, Willmott C, Rothwell A, Cameron P, Kelly AM, Nelms R, Curran C. Impact of early
intervention on outcome following mild head injury in adults. J Neurol Neurosurg Psychiatry.
2002;73(3):330-2.
Rebbeck T, Maher CG, Refshauge KM. Evaluating two implementation strategies for whiplash
guidelines in physiotherapy: A cluster randomized trial. Aust J Physiother. 2006;52(3):165-74.
Roberts NP, Kitchiner NJ, Kenardy J, Bisson JI. Systematic review and meta-analysis of
multiple-session early interventions following traumatic events. Am J Psychiatry.
2009;166(3):293-301.
Roberts-Yates C. The concerns and issues of injured workers in relation to claims/injury
management and rehabilitation: The need for new operational frameworks. Disab Rehabil.
2003;16: 898-907.
Rohling ML, Binder LM, Langhinrichsen-Rohling J. Money matters: A meta-analytic review of
the association between financial compensation and the experience and treatment of
chronic pain. Health Psychol 1995;14:537-47.
Ruseckaite R, Gabbe B, Vogel AP, Collie A. Health care utilisation following hospitalisation for
transport-related injury. Injury. 2011 Apr 3. [Epub ahead of print]
The Sax Institute

49

REFERENCES

Sander AM, Clark AN, Atchison TB, Rueda M. A web-based videoconferencing approach to
training caregivers in rural areas to compensate for problems related to traumatic brain
injury. J Head Trauma Rehabil. 2009;24(4):248-61.
Scholes C, Turpin G, Mason S. A randomized controlled trial to assess the effectiveness of
providing self-help information to people with symptoms of acute stress disorder following a
traumatic injury. Behav Res Ther. 2007;45(11):2527-36.
Scholten-Peeters GG, Neeleman-van der Steen CW, van der Windt DA, Hendriks EJ,
Verhagen AP, Oostendorp RA. Education by general practitioners or education and
exercises by physiotherapists for patients with whiplash-associated disorders? A randomized
clinical trial. Spine (Phila Pa 1976). 2006;31(7):723-31.
Söderlund A, Bring A, Asenlöf P. A three-group study, internet-based, face-to-face based and
standard-management after acute whiplash associated disorders (WAD) - choosing the most
efficient and cost-effective treatment: study protocol of a randomized controlled trial. BMC
Musculoskelet Disord. 2009;10:90.
Stephens B, Gross DP. The influence of a continuum of care model on the rehabilitation of
compensation claimants with soft tissue disorders. Spine (Phila Pa 1976). 2007;32(25):2898-904.
Strunin L, Boden LI. Family consequences of chronic back pain. Soc Sci & Med 2004;58:138593.
Sulzenko-Laurie B, Riis V, Grubisic E. A survey of injury claims data after introduction of injury
care protocols in Alberta, Canada. J Occup Environ Med. 2010;52(4):450-5.
The Motor Accidents Authority 2009/10 Annual Report, Oct 2010, NSW Government, Sydney,
ISSN 1034-6694. Reduced MAA-Annual_Report_2009_10_v10_Online[1].pdf
Tompa E, de Oliveira C, Dolinschi R, Irvin E. A systematic review of disability management
interventions with economic evaluations. J Occup Rehabil. 2008;18(1):16-26.
Turpin G, Downs M, Mason S. Effectiveness of providing self-help information following acute
traumatic injury: randomized controlled trial. Br J Psychiatry. 2005;187:76-82.
Vles WJ, Steyerberg EW, Essink-Bot M-L, van Beeck EF, Meeuwis JD, Leenen LP. Prevalence
and determinants of disabilities and return to work after major trauma. J Trauma 2005;58:12635.
Wade DT, Crawford S, Wenden FJ, King NS, Moss NE. Does routine follow up after head injury
help? A randomized controlled trial. J Neurol Neurosurg Psychiatry. 1997;62(5):478-84.
Wade SL, Walz NC, Carey J, Williams KM, Cass J, Herren L, Mark E, Yeates KO. A randomized
trial of teen online problem solving for improving executive function deficits following
pediatric traumatic brain injury. J Head Trauma Rehabil. 2010;25(6):409-15.
Yardley L, Nyman SR. Internet provision of tailored advice on falls prevention activities for
older people: a randomized controlled evaluation. Health Promot Int. 2007;22(2):122-8.

50

The Sax Institute

