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Objectives: Given the burden associated with vehicle-related 
trauma, there is interest in time and cost effective methods of 
providing information to assist recovery. This systematic re-
view aims to address the question: “Do targeted early infor-
mation interventions improve outcomes following vehicle - 
related injuries for persons of working age?”
Data Sources: Ovid Medline, EMBASE, PsychINFO and 
Cochrane databases were searched for studies published be-
tween 1990–April 2011.
Data Selection: Included studies were randomized or pseudo - 
randomized controlled trials of information interventions 
delivered to working age persons following vehicle-related 
injuries. Two reviewers independently selected and ap-
praised the studies. 
Data Synthesis: Sixteen publications (13 primary studies) 
met the inclusion criteria and were assessed for bias. Hetero-
geneity in terms of the information interventions and meas-
ured outcomes was encountered. In 4 of the included studies, 
the intervention was positively associated with at least one 
outcome reported. Methodological issues limited the conclu-
sions that could be drawn. 
Conclusion: Following vehicle-related trauma, people often 
experience difficulties in ongoing functioning. The current 
evidence neither supports nor fails to support the effective-
ness of information interventions in promoting injury recov-
ery. There is a need for larger more methodologically and 
conceptually rigorous randomized controlled trials that bet-
ter consider the type and timing of the intervention. 
Key words: information; interventions; controlled trials; out-
comes; traumatic injuries; systematic review.
J Rehabil Med 2012; 44: 521–533

Correspondence address: Dr Fiona Clay, Institute for Safety 
Compensation and Recovery Research, Monash University, 499 
St Kilda Road, Melbourne, Victoria, 3004, Australia. E-mail: 
Fiona.Clay@monash.edu
Submitted December 22, 2011; accepted March 23, 2012

INTRODUCTION 

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, cogni-
tive and psychological disabilities that may seriously impact 

on the quality of life of affected individuals and their families 
(1–4). Depending on the nature and severity of the injuries, 
the socioeconomic burden following vehicle-related trauma 
may be associated with increased health service utilization, 
the need for carers, extended loss of workforce participation 
and medical, rehabilitation and wage replacement compensa-
tion payments. 

The World Health Organization estimates that 20–50 million 
people are injured in motor vehicle crashes annually (5). In 
Australia in 2007, an estimated 50,000 new transport accident 
compensation claims were submitted (6). Vehicle-related 
trauma is conservatively estimated to annually cost the Austral-
ian community approximately $A18 billion (7). Vehicle-related 
trauma accounts 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 (8). 

In many jurisdictions internationally, persons injured as a 
result of motor vehicle accidents have an entitlement to per-
sonal injury compensation. While the level of personal injury 
compensation entitlements varies between jurisdictions; one 
of the aims of injury compensation is to promote recovery 
and independence. As such, there is interest in identifying 
potentially time and cost effective methods of providing in-
formation to assist injury recovery including the experience 
of the compensation claims process.

Under the International Classification of Functioning, Dis-
ability and Health, vehicle-related trauma can impact both 
body functions and structures but also result in limitations in 
activities and participation. Rehabilitation can be slow and 
the provision of information offers opportunities to aid re-
covery and return to activities as well as social and economic 
participation.

Research suggests that interaction with the compensation 
system can be a source of frustration and stress for those who 
are injured and may impact outcomes (9–11). Injured persons 
report a lack of information, and poor communication when 
interacting with compensation systems (11–13). In one study 
of the experiences of pursuing a personal injury claim, 40% 
of the injured participants reported dissatisfaction with the 
provision of information on legal proceedings (14). Conversely, 
compensation and health insurance systems have a unique op-
portunity to positively impact an injured persons recovery not 
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only through the provision of effective and efficient treatment 
and rehabilitation services but also by providing information 
to facilitate the recovery of injured persons. 

While previous systematic reviews have noted the poten-
tially adverse effects of debriefing psycho-education follow-
ing traumatic injury (15, 16) and the variable effectiveness of 
information provision for the self-management of neck pain 
and concussion (17, 18), the effectiveness of information provi-
sion following vehicle-related trauma is not well understood. 
A better understanding is critical to determining appropriate 
resource allocation in this area of health care. The specific 
aim of the systematic review was to address the question “do 
targeted early information interventions improve outcomes 
following vehicle-related traumatic injury for persons of 
working age?”

METHODS 
Search strategy
We searched the Ovid Medline, PsychINFO, Cochrane Central Register 
of Controlled trials (2nd quarter, 2011), Cochrane Database of system-
atic reviews and EMBASE databases for studies published from 1990 
to April 2011 on vehicle-related traumatic injuries and information-
education providing interventions. The search strategy is outlined in 
Fig. 1. Search terms were mapped to MESH terms or subject head-
ings and synonyms were grouped together using Boolean operators. 
Therapy filters (sensitive) were applied where available. Guidelines 
of the Cochrane Collaboration together with assistance from a subject 
librarian were used to develop a search strategy that would identify 
relevant studies. A detailed description of the search strategy applied 
to the Medline and PsychINFO databases is provided in Appendix SI 
(available from https://doi.org/10.2340/16501977-0980). The reference 
lists of all relevant articles were screened for additional publications. 

Results of the database searches were downloaded into Endnote X3 

and duplicate papers excluded. One reviewer (FJC) initially screened 
all titles and abstracts for potentially relevant title and or abstract. 
Full text articles considered to be relevant together with articles where 
there was uncertainty as to relevance were screened by two authors 
(FJC, RJM) and a decision made as to which articles should remain. 
Disagreements were resolved by consensus.

Inclusion and exclusion criteria 
The review was limited to peer-reviewed studies published in English 
and available as full text. Only randomized controlled or pseudo rand-
omized controlled trials (RCT) were considered. Articles were selected 
for inclusion according to the following definition of an information-
education intervention. An education or information based interven-
tion was defined as any group based or individual intervention which 
predominantly provides only education or information about injury 
recovery including future difficulties, constructive ways of coping, 
getting back to normal activities. Other inclusion criteria were:
• Sample in the analysis of outcomes only included persons of work-

ing age (defined as 15–64 years of age) at the time of the injury. 
• Studies that included a range of injury mechanisms were included 

only if the vehicle-related trauma comprised at least 30% of the 
recruited cohort.

• The recipient of the intervention was the injured person.
• Interventions were delivered in the early stages post-injury (opera-

tionalized as within 6 months of the date of injury). 

The following studies were excluded:
• Studies where it was not possible to disaggregate the information-

education intervention from other interventions given as part of a 
multilevel clinical care approach.

• Studies of psycho-education where the majority of the intervention 
comprised counselling techniques, e.g. treatment of post-traumatic 
stress disorder (PTSD) that includes a review of traumatic experi-
ence, encouragement of emotional expression and cognitive process-
ing of experience. These studies have formed the basis of recent 
systematic reviews (15, 16).

• Primary injury prevention studies.
• Studies where the recipient of the intervention was a health care 

provider. 
• Studies of neck or back school as these have been the subject of 

recent reviews.

Risk of bias assessment
A risk of bias assessment was carried out for each included study ac-
cording to 7 criteria (Table I). The criteria which address the 6 major 
sources of bias in intervention studies were based on the Cochrane 
Collaboration’s tool for assessing risk of bias (19). The assessment 
addressed potential bias in the form of selection (random sequence 
generation, allocation of concealment), performance (blinding of par-
ticipants and personnel), attrition (incomplete outcome data), detection 
(blinding of outcome assessment), reporting (selective reporting) and 

Fig. 1. Flow diagram for retrieval of included studies for this systematic 
review.

Excluded on the basis of title or abstract (n=723)

Duplicate articles removed (n=58)

Included intervention studies (n=13)

Articles selected for the review (n=16) 
• 3 articles on one study 
• 2 articles on one study

Search results
Databases (n=807)
Reference Lists (n=12)
Total (n=819)

Articles retrieved for evaluation and 
independent review by 2 authors (n=38)

Excluded on the basis of eligibility criteria 
• Intervention based on psycho-education (n=4) 
• Intervention was directed at health care providers (n=1) 
• Study was not a randomized or pseudo-randomized controlled study (n=1) 
• Focus of the study was the child (n=2) 
• Study cohort not indicated as including vehicle-related trauma (n=4) 
• Information intervention provided to both arms of trial (n=2) 
• Information intervention unable to be disaggregated from other interventions (n=4) 
• Intervention administered more than six months post-injury (n=4)

Table I. Criteria for assessing risk of bias of studies of information and 
education based interventions for injury recovery following vehicle 
related trauma

Type of bias Impact of bias

Selection Random sequence generation
Allocation of concealment

Performance Blinding of participants and personnel
Detection Blinding of outcome assessment
Attrition Incomplete outcome data
Reporting Selective reporting on study design or of results
Other Contamination between groups or due to co-

interventions
Analysis was not intention to treat
Lack of compliance with intervention
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other bias. Other bias was defined as contamination by study group 
or co-interventions and analysis not intention to treat or significant 
variation from study design. No overall total quality score was deter-
mined as this is somewhat subjective and may not be informative as 
it ascribes equal weight to each of the nominated criteria. No studies 
were excluded on the basis of quality; however, the findings on the risk 
of bias were taken into account when drawing conclusions about the 
interventions. Two authors (FJC, RJM) independently assessed the risk 
of bias of each study. Disagreements were resolved by discussion. 

All included studies were also rated by one author (FJC) according 
to the CONSORT 2010 checklist. (www.consort-statement.org/consort-
statement/) (20). The CONSORT Statement is intended to improve the 
reporting of a RCT and a better understanding of the trial’s design, conduct, 
analysis and interpretation, and to assess the validity of its results. The 
checklist comprises 25 items, 12 of which have two parts making a total 
of 37 items. Each item or sub-item identified as being reported in the study 
publication scored one point (maximum of 37 points). Where checklist 
items were considered as not applicable to a study, for the purpose of the 
review, the study was rated as having met those criteria. 

Data extraction
Data was extracted from each study into preformatted tables. The data 
collection methods were pilot tested on two articles that did not form 
part of the review. After full review, the following data was extracted as 
they appeared in the original publication: study population and setting, 
baseline sample size, nature of injuries, mode of injuries, inclusion and 
exclusion criteria, study design, main outcomes, interventions delivered, 
follow-up time-points, compliance with the intervention, side effects of 
the intervention, extent of attrition, type of analysis, main results and 
overall findings. The following information was collected for all inter-
ventions: medium of information, form of intervention reinforcement, 
intervention provider, delivery timeframe, intervention duration. Due to 
the number of outcomes assessed, effect sizes are reported for significant 
results only. Statistical significance was set at p < 0.05. 

RESULTS 

Selection of studies
The search strategy identified 807 references from the 5 data-
bases. Twelve potentially relevant references were identified 
from the reference lists of articles. After removal of duplicates, 
761 references remained. Of these, 723 references were ex-

cluded based on either the title or abstract. Reasons for exclu-
sion are provided in Appendix SII (available from https://doi.
org/10.2340/16501977-0980). The full text of 38 articles were 
retrieved and examined in detail by 2 authors (FJC, RJM), 22 
did not meet the inclusion criteria (see Appendix SIII (available 
from https://doi.org/10.2340/16501977-0980)). Reasons for 
exclusion included that the information was a co-intervention 
for all groups or could not be disaggregated from other aspects 
of clinical care, that the interventions was primarily focused 
on psycho-education, the study did not report the mechanisms 
of injury for the recruited cohort, the unit of analysis in the 
study was a child, or that the intervention was administered 
later than 6 months post-injury. After independent review by 2 
authors, 16 publications focusing on 13 primary studies were 
included in the review. The search strategy is outlined in Fig. 1. 

Risk of bias assessment
The two reviewers were in concordance 85% of the time after 
the first assessment. Consensus was achieved following dis-
cussion. The risk of bias assessment revealed methodological 
problems with many of the studies. A number of studies only 
reported that the participants were randomized but provided 
no details on how that was achieved. While randomization 
is supposed to ensure an even spread of known confounders, 
for some studies the intervention and comparisons group dif-
fered for important characteristics at baseline suggesting that 
randomization had not been ideal.

In two studies, selective reporting was such that the num-
bers in each trial arm were not reported. For the majority of 
studies, it was not possible to accurately establish the degree 
of blinding of participants and personnel or whether outcome 
assessment was blinded. The possibility of type 1 error was 
acknowledged in two studies, one of which reported on 66 
outcome measures (21, 22). Two of the studies were pseudo 
randomized involving alternate allocation to trial arms raising 
the high probability that allocation of patients was not con-

Table II. Risk of bias for intervention studies included in the review. If more than one paper was written on the study, the risk of bias assessment is 
based on all the papers

Reference

Random 
sequence 
generation
Selection bias

Allocation of 
concealment
Selection bias

Blinding of 
participants and 
personnel
Performance bias

Blinding 
of outcome 
assessment
Detection bias

Incomplete 
outcome data
Attrition bias

Selective 
reporting
Reporting bias

Other biasa

Performance-
Measurement bias

Rosenfeld (31, 34, 40) U L H L L L L
Paniak (27, 41) L U U L L L L
Ferrari (28) L U H L L L L
Kongsted (32) L U H H H L L
Oliviera (22) H H U U L H H
Ehlers (33) L U U U L L L
Brison (29) L U U L L L L
Turpin (26) L L U L H L H
Scholes (30) L L U U H L L
Mittenberg (24) U U U U U L H
Alves (25) U U U U U U U
Ponsford (23) H H H H H H H
Scholten-Peeters (21) L L H L L L L
aContamination between groups OR due to co-interventions, analysis not intention to treat, lack of compliance with intervention or study protocol. 
H: high risk; L: low risk; U: unclear risk.
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cealed (22, 23). Table II presents the risk of bias assessment 
for each of the included studies. 

Agreement with the Consort statement
Included studies were examined for the number of items re-
ported according to the Consort 2010 checklist of items to be 
reported on in RCT’s (20). If there was uncertainty with respect 
to the reporting of items, the item under questions was scored as 
being reported. None of the included studies reported all items 
on the checklist, all consistently did not report the clinical trial 
registration number or where the full study protocol could be 
accessed. Two studies reported on only 12 items (24, 25) and 
another two on 18 items (22, 23). It is clear that the reporting 
of randomised controlled trials on information interventions 
needs to be improved if there is a potential to apply the find-
ings from such studies. The consort checklist score for each 
study is presented in Table III.

Assessment of statistical analysis
In the majority of studies, insufficient detail was provided in 
order to be able to make an appropriate assessment of the sta-
tistical quality or to fully understand the results. Some studies 
provided probability values but did not report the means or stand-
ard deviations (22, 23). In other studies, the analytic technique 
was outlined with insufficient detail for someone independent 
of the study’s authors to derive the same result. Features of the 
statistical analysis including the number of persons randomized, 
extent of attrition, main analytic technique and the significant 
results as reported in the papers are reported in Table IV. 

Summary features of the included studies
Details of the information-education interventions pertaining to 
vehicle-related trauma or cohorts that included vehicle-related 
trauma are summarised in Table III. Data pooling was not ap-
propriate given the range of different outcomes, timing and mode 
of intervention administration and periods of follow-up. 

The included studies were from 7 countries with the majority 
conducted in an acute care or community setting. The most 
common cohort was whiplash trauma followed by traumatic 
brain injuries, mild head injuries and acute stress disorders. For 
one study, the injuries were not well specified being referred to 
only as physical injury (26). While the search strategy identi-
fied a number of information interventions in spinal injury 
cohorts, these studies were excluded because either the inter-
vention was not delivered in the first six months post-injury or 
the study did not document the mechanism of injuries for the 
recruited cohort. All of the included studies focused on mild 
to moderate injuries. While all the cohorts included persons 
who had sustained vehicle-related trauma, 6 of the studies also 
included participants injured due to mechanisms other than 
motor vehicles (22–27).

The intervention was compared to usual care in 8 studies (22, 
24–30). Only 3 studies reported on co-interventions (28–29, 
31). The review was unable to identify any relevant studies that 
focused on persons from non-English speaking backgrounds. 

More than 75 different measures of outcome were assessed 
across the 13 studies reviewed. One study was not well fo-
cused and evaluated 66 outcome measures (22). Two studies 
acknowledged the possibility of type 1 errors because of the 
number of outcomes analysed (21, 22). The range of outcomes 
measured reflected aspects of symptom frequency-severity, 
mental and physical health, quality of life, and health service 
utilization. Satisfaction with the intervention and increased 
knowledge following the intervention were also measured. The 
impact of the intervention on employment status was assessed 
in 5 studies (21, 22, 28, 31, 32). 

Of the 13 included studies, 4 reported a positive impact of 
the intervention on at least 1 of the outcomes (22–24, 29), 8 
reported that the intervention did not have a statistically sig-
nificant effect, while 1 study reported a potentially negative 
impact of the intervention (26). 

While all the studies reported on interventions delivered 
during the first 6 months post injury; the time period of inter-
vention administration varied from the first 24 h post-injury 
to approximately 3 months post-injury (Table V). The time 
period of participant follow-up was relatively short, falling 
between 2 and 26 weeks post baseline in 7 studies and extend-
ing to 12 months or longer for the remaining studies. The most 
common provider of the intervention was a nurse (22, 25, 28, 
32) followed by a physiotherapist (21, 31). In one study, the 
provider was not specified (23). There was no discernible asso-
ciation between the provider of the intervention and improved 
outcomes. No reinforcement of the intervention was provided 
for any intervention although indirect follow-up would have 
occurred when study participants were contacted to complete 
follow-up surveys or attended medical appointments. Only 
two of the studies involving a written material intervention 
measured compliance with the intervention (28, 29) and both 
reported high compliance rates. The length of written material 
that formed the basis of interventions varied widely, ranging 
between 1 and 64 pages. 

Methodological quality and risk of bias
A risk of bias assessment was carried out according to recom-
mendations of the Cochrane collaboration (19). The assess-
ment rates each study for the risk of bias in terms of selection, 
performance, detection, attrition and reporting.

The methodological quality of the reviewed studies varied 
substantially. The majority of studies had small sample sizes, 
for 4 studies the sample size at baseline in the intervention 
arm(s) was less than 50 persons (21, 24, 31, 33). One study 
did not report the number of persons in each intervention arm 
(22) and in another study the publication reported two sets of 
different numbers for the intervention arms (23). Study dropout 
leading to incomplete outcome data was a significant problem 
in around half of the studies; some of these studies had small 
sample sizes at baseline. For two studies attrition was greater 
than 50% of those recruited at baseline (26, 30). For 5 studies, 
it is not possible to make a conclusion about the effectiveness 
of the intervention as the study lacked a usual care control 
group (21, 27, 31–33). Compliance with the interventions was 
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Table IV. Results from the included studies

Reference Baseline

Attrition/ 
missing data
Compliance Analysis

Main results (significant findings only)
Side effects
Cost of care
Co interventions

Overall conclusion on 
information intervention 

Rosenfeld 
(31, 34, 40)

Active 
< 96 h 
n = 21
> 2 weeks 
n = 22
Standard 
< 96 h 
n = 23
> 2 weeks 
n = 22

9%: 6 months
25%: 3 years
Compliance:
Not reported

ANOVA
χ2

t-tests

Both interventions associated with a reduction in pain 
intensity of 6 months and 3 years
Active intervention associated with significantly greater pain 
reduction than standard treatment (p < 0.001) and in number 
of days of sick leave at 3 year follow-up
No significant differences between groups for cervical range 
of motion
Time of intervention administration did not influence outcome 
Active intervention given early and Standard treatment 
administered at 14 days had a greater impact on pain level
Cost of intervention: Active involvement and intervention 
was less costly and more effective than standard treatment
Co-intervention analysis: No statistically significant 
differences between groups

Intervention not 
effective

Paniak  
(27, 41)

Intervention
n = 59
Treatment as 
needed
n = 60

18%
Compliance:
Not reported

MANOVA
ANOVA

No significant differences in outcomes between groups 
including patient satisfaction with services received. Both 
groups showed improvements and improvements at 3 
months remained at the 12 months follow-up
Cost of intervention: Not reported but authors argued that 
the brief intervention would be cost effective

Intervention not 
effective

Ferrari  
(28)

Intervention
n = 55
Control
n = 57

9%
Compliance: 
79.6–85.5%

t-tests
χ2

No significant differences in outcomes for pain intensity, 
functioning, limitations in daily activities, therapy use, 
medications used, days off work or global perceived effect
Co-intervention analysis: no between group differences 

Intervention not 
effective

Kongsted 
(32)

Oral advice 
n = 119
Pamphlet
n = 63

50%: 3 
months
13%: 12 
months
Compliance:
Not reported

Regression
Non-
parametric 
tests

Medians

No significant differences between groups on all outcomes 
Non significant trend to improved outcomes for group 
receiving oral advice

Intervention not 
effective

Oliviera  
(22)

126
Numbers in 
each trial arm 
not reported

13.4% 
Compliance 
reported as 
very high but 
frequency not 
stated 

ANCOVA
t-tests
χ2

Analyses conducted on 66 outcomes measures
Video group relative to comparison group associated with 
significant (p < 0.05) improvements in 
numbers of health provider visits, 
polypharmacy utilization, requests for imaging (xrays, cat 
scans), use of neck brace, initial bed rest, lower pain levels,  
work days missed, patient satisfaction, life change as a result 
of injury
Means and SD not reported for continuous measures

Intervention partially 
effective

Ehlers  
(33)

Cognitive 
therapy
n = 28
Self help booklet 
n = 28
Repeated 
assessments
n = 29

9.2%
Compliance:
Not reported

MANCOVA Cognitive therapy associated with better outcomes (PTSD 
and associated symptoms and disability symptoms) than the 
self help booklet at post treatment and follow-up (p < 0.05)
No difference between groups in credibility of intervention 
No difference between repeated assessment and self help 
booklet at post treatment and follow-up

Intervention not 
effective

Brison  
(29)

Intervention 
n = 206
Comparison 
n = 199

14%: 24 
weeks
18%: 52 
weeks 
Compliance
(71.6–76%)

t-tests
χ2

Non-
parametric 
tests

Persistent symptoms decreased over time for both groups
Intervention associated with an improvement in median pain 
score relative to control at 24 weeks (p = 0.016)
Persistent pain symptoms (Trend toward reduced symptoms 
for video group)
Co-intervention analysis of impact: Yes, significant 
difference in chiropractic use between groups

Intervention partially 
effective

Turpin  
(26)

Intervention 
n = 146
Comparison
n = 145

70% 
Compliance:
Not reported

MANOVA
ANOVA

No significant differences in PTSD, depression or anxiety 
caseness between groups at either 3 or 6 mths follow-up
Side effects: Control group less depressed and less PTSD 
case-ness than the intervention group at follow-up

Intervention not 
effective
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infrequently documented. The validity of many studies was 
affected by a low recruitment rate and an increased likelihood 
of a type 1 error. Finally, the reporting on a number of studies 
was sufficiently poor to make it difficult to assess the risk of 
bias due the lack of information reported (22–25). 

Consequently, the results of the studies must be interpreted 
with caution and these methodological limitations must be 
considered when interpreting the following summary of the 
review results. 

Further, very limited information on the personal injury 
compensation system, nature of injuries and the type of vehi-
cle-related trauma was available for the majority of included 
studies. Only one study provided any description of the per-

sonal injury compensation system under which the recruited 
cohort operated (29). A further study while not describing the 
compensation system reported the proportion of participants 
engaged in litigation for compensation (24). 

A range of information and education based interventions 
formed the basis of the studies. The mode of intervention de-
livery included, video or DVD, paper based pamphlets books 
and manuals and in person education. Some of the included 
studies examined more than one mode of information provi-
sion. Findings from these categories of intervention will now 
be discussed. 

Paper-based interventions 

Table IV. Contd.

Reference Baseline

Attrition/ 
missing data
Compliance Analysis

Main results (significant findings only)
Side effects
Cost of care
Co interventions

Overall conclusion on 
information intervention 

Scholes  
(30)

High risk 
intervention
n = 116
High risk 
control  
n = 111
Low risk control 
n = 120

52.2% 
Compliance:
Not reported

MANOVA
ANOVA

No significant differences in outcomes between groups at 
follow-up
All groups showed improvements in symptoms

Intervention not 
effective

Mittenberg 
(24)

Intervention
n = 29
Comparison 
n = 29

Not reported
Compliance:
Not reported

t-tests
χ2

Information intervention associated with
significantly reduced frequency (number of PCS symptoms) 
mean 3.10 (SD 3.19) to 1.62 (SD 2.04))
intensity (scale 1–10) mean 1.72 (SD 1.93) to 0.80 (SD 
1.13)) duration of symptoms (days) (mean 51.19 (SD 45.10) 
to 33.18 (SD 35.62)) fewer symptomatic days (0.5 vs 3.1)

Intervention partially 
effective

Alves  
(25)

Usual care 
n = 210 
Information 
only n = 176 
Information and 
reassurance
n = 201 

Not reported
Compliance:
Not reported

χ2

Descriptive
No significant differences between groups at follow-up, 
decrease in post concussive symptoms over time

Intervention not 
effective

Ponsford 
(23)

Intervention
n = 136
Comparison
n = 126
Numbers 
reported 
differently in 
two places in 
publication

38% 
(intervention 
group)
Comparison 
group (not 
reported)
Compliance:
Not reported

ANCOVA No difference between groups in neuropsychological 
measures
Improvements in sleep and levels of anxiety for intervention 
group (p < 0.05)
Comparison group higher scores on symptom checklist 
global severity especially paranoia, hostility subscales 
(p < 0.05)
No means or SD reported

Intervention partially 
effective

Scholten-
Peeters  
(21)

GP care
n = 42
Physio care 
n = 38

3.7%
Compliance:
Not reported

Mann-
Whitney
Cox and linear 
regression

No significant differences between groups for primary 
outcomes measures of neck pain intensity, headache 
intensity and work activities
Cervical range of motion at 12 weeks post-injury favoured 
physiotherapy group (adjusted mean difference 12.3 degrees 
CI 2.7–12.9)
Functional recovery at 1 year post injury favoured GP group 
(adjusted relative risk 2.3, 95% CI 1.0–5.0)

Intervention not 
effective

ANOVA: analysis of variance; MANOVA: multivariate analysis of variance; PTSD: post-traumatic stress disorder; SD: standard deviation; CI: 
confidence interval; GP: General Practitioner.
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A total of 9 studies examining the impact of paper-based 
interventions were reviewed. These interventions ranged in 
size from a 1 page pamphlet to a 64 page manual. Three of 
the studies focused on participants with head injury/mild 
traumatic brain injury, 3 were aimed at alleviating symptoms 
of PTSD and 3 studies focused on WAD. Overall, 3 of the 
studies reported at least 1 positive impact of the intervention, 
1 reported a potentially adverse impact, and the reminder 
reported no impact. 

Of the 3 studies focused on PTSD, 2 reported the interven-
tion resulted in potentially adverse outcomes -increase in 
levels of depression at 6 months post injury or greater number 
of requests for treatment at follow-up. The third reported no 
effect of the intervention.

Face-to-face or ‘in-person’ interventions 

Six studies examined the impact of ‘in person’ education or 
information. These interventions ranged from single sessions 
to multiple sessions conducted over different time-periods. In 
3 of the studies, written information was also provided. For 
these studies, there was general improvement for all persons 
regardless of the trial arm to which they were randomized; one 
study demonstrated a positive impact of the intervention on 
post concussive symptoms following mild head injury. 

Video or DVD intervention 

One RCT identified a positive impact of 20 min educational 
video sent to the patient’s home in a group of patients with 
whiplash-associated disorders. The intervention was associ-
ated with improved self-rating of pain frequency, severity and 
location (29). A second RCT observed a positive impact of a 
12 min educational video viewed at the bedside (in hospital) 
in patients with acute cervical strain. The intervention was as-
sociated with reduced pain ratings, less time away from work, 
less narcotic use and less health service utilization (22). 

DISCUSSION 

Sixteen articles reporting on 13 primary studies were included 
in our synthesis of information and education interventions for 
injury recovery following vehicle-related trauma. 

Our synthesis identified a range of interventions including 
self-help written material, information delivered by DVD or 
video, and in person education. The majority of included stud-
ies 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 mate-
rial. In only 4 of the studies, the intervention was associated 
with a positive improvement in at least 1 of the outcomes 
measured. 

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, 
outcome measures, endpoints and injury populations studied 
as well as failure to adequately define source target and study 
populations (diagnostic criteria were seldom reported), failure 
to monitor or report on compliance with the intervention or any 
co-intervention, low retention rates and in some studies the 
lack of an appropriate control arm (e.g., usual care). Although 
all the studies were randomized or pseudo-RCT, most recruited 
small groups of participants, limiting the ability of the trial to 
estimate the relative effectiveness of an intervention. Large 
RCT are the most appropriate design for testing the safety and 
effectiveness of interventions.

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 generalizable conclusions about interventions 
for promoting recovery from vehicle-related trauma, and very 
difficult to interpret the results of the review in terms of their 
applicability to the motor accident compensation environment. 

Table V. Components of the information – education intervention included in each study

Reference Medium Provider of intervention
Reinforcement of 
the intervention

Time post-injury of 
intervention administration Duration of intervention

Rosenfeld (31, 34, 40) Written Physiotherapist None 96 h or 14 days Self determined 1?
Paniak (27, 41) Oral-written Psychologist None 3 weeks Self determined 1?
Ferrari (28) Written Nurse None 3 days Self determined 1? 
Kongsted (32) Oral-written Nurse None 10 days 60 min
Oliviera (22) Audiovisual Nurse None 12 h (50%) 12 min
Ehlers (33) Written-oral Clinician None ~ 3months 40 min
Brison (29) Audiovisual N/A None 24 h 20 min
Turpin (26) Written N/A None 6–8 weeks Self determined 1?
Scholes (30) Written N/A None 1 month Self determined 1?
Mittenberg (24) Oral-written Therapist None Not specified 60 min
Alves (25) Oral Nurse None Discharge 60–75 min
Ponsford (23) Written Not reported None 5–7 days Not specified 
Scholten-Peeters (21) Oral General practitioners or 

Physiotherapists
None 4 weeks GP’s: 10 min

Physiotherapists: 30 min 

N/A: not applicable; GP: General Practitioner.
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The majority of studies included in the review focused on 
paper-based interventions. Results were highly variable among 
this group of studies with no discernible patterns emerging. 
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. 

Relevance to compensation settings
The studies included in this review arose from 7 countries. 
Ten of the studies were from English-speaking countries, 3 
were from the UK, 4 from the USA, 2 from Canada and 1 from 
Australia. The personal injury compensation and healthcare 
arrangements in these countries vary greatly. Furthermore, the 
social and demographic differences between these jurisdictions 
limit the extent to which the outcomes of the studies reviewed 
can be directly translated to other contexts. 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 gap in the current research 
literature and an area worthy of further investigation. 

The included studies in this review considered more than 75 
outcomes and used different measures and questionnaires to 
measure outcomes. None of the studies in the review assessed 
information needs by way of validated information provision 
questionnaires. A potential explanation for the lack of effects 
may be that the duration and timing of the intervention were 
not appropriate or provided any means or reinforcement to be 
effective. This is supported by the findings of a meta-analysis 
of psychosocial interventions that established that the most 
effective interventions were those that lasted 12 weeks or 
more (35). 

While the evidence synthesis from this review neither sup-
ports nor fails to support the effectiveness of information 
interventions in facilitating injury recovery, it should not be 
concluded that the provision of information-education is un-
necessary. Insufficient information is a key issue highlighted in 
a number of studies of exploring claimant’s interactions with 
the personal injury compensation claims and legal process (9, 
13, 14). For the studies included in the review that measured 
perceptions of the usefulness of the information or satisfaction 
with the information provided, all reported that the injured 
cohort found the information useful. That the information 
was not associated with measurable improvements in injury 
recovery may relate to the injured cohort randomized to the 
trial arms being so mildly injured that all patients improved 
irrespective of the provision of information. The two studies 
that delivered information using audio-visual techniques were 
associated with improvements in some of the outcomes as-
sessed. The timing of the intervention was in the first 24 hours 
post-injury and the duration of the intervention was brief being 
between 12 and 20 min.

Strengths and limitations
The strengths of this review are that the methodology closely 
followed the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-analysis) statement for the preferred 
reporting for systematic reviews of intervention studies (36). 
Other strengths are that we limited our inclusion criteria to 
studies in which the information component was standalone 
or could be disaggregated from other components of a multi-
modal intervention approach and excluded studies of psycho-
education that primarily used counselling rather than education 
modalities. This enabled the review to more directly focus on 
the effects of information provision. The extent of heterogene-
ity was such that we were unable to pool the results to. While 
every effort was made to include all relevant articles; it is 
possible that articles were missed due to the terms employed 
in the search strategy although the likelihood of having miss-
ing key studies in the area is considered to be small. Limiting 
studies to those of working age and excluding studies where 
the information intervention was administered after the first 6 
months post injury or could not be disaggregated from other 
aspects of clinical care may result in the loss of relevant find-
ings. One example is spinal cord injured cohorts who may be 
too acutely injured to benefit from an information intervention 
delivered in the first six months.

Comparison with other reviews
Reviews of patient education following neck pain reported 
unequivocal results (17) or a trend to improved outcomes 
when education forms part of a multimodal strategy (37). One 
review of information needs following poly-trauma concluded 
that the timing and type of information and mode of delivery 
was critical to the effectiveness of the information provision. 
While acknowledging that the amount and type of information 
required can be complicated by the patient’s constellation of 
traumatic injuries, it recommended the need for information to 
be tailored to 3 post-injury phases subacute, acute and outpa-
tient rehabilitation if care providers are to effectively support 
families in their care-giving roles (38).

Information provision has been the subject of research in the 
context of cancer survivors. One systematic review of informa-
tion provision following cancer identified that patients with 
fulfilled information needs reported better health related quality 
of life and less anxiety and depression (39). Patient-centred 
information needs vary by gender, age, cultural background, 
education level and coping style. The review suggests that it is 
not the quantity but the quality of information that is important 
for adequate information provision. Given that the experience 
of health is a bio-psychosocial phenomena as well as the com-
monality of the overall findings in this review, there is potential 
to apply these findings to an injury setting.

Implications for research, policy and practice
Given the heterogeneity of the studies included in this review, 
there is a lack of evidence to support or fail to support the use of 
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information interventions in practice. More rigorous studies that 
consider the type, timing, mode of delivery, content, quantity 
and quality of information provision are needed before it can 
be unequivocally determined if the provision of information has 
the potential to impact on injury recovery and be time and cost 
effective. Furthermore, the review identified a lack of published 
information in some areas. These include interventions based in 
culturally and linguistically diverse populations, interventions 
aimed at caregivers, interventions focusing on providing informa-
tion on the compensation system claims and legal process, cost 
effectiveness studies, studies reporting the impact of cultural fac-
tors and health literacy factors on compliance with interventions 
and large-scale RCT. Finally, studies that direct the information 
intervention at health care providers rather than patients or car-
egivers would also be informative.

CONCLUSION

The studies included in this review highlight the challenges 
associated with recovery and return to functioning following 
vehicle-related trauma. While, overall the current evidence 
neither supports nor fails to support the effectiveness of in-
formation interventions in promoting injury recovery, there 
remains a need for further more methodologically rigorous 
specifically focused research in this area. 
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