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Dear Mr. Christie,
On behalf of the Insurance Bureau of Canada's (IBC), I am pleased to provide our submission in
respect of the government's five-year review of Part VI of the Insurance Act.
At present, core deficiencies in Ontario's automobile insurance system are, once again, posing a
serious threat to market stability. Consequently, IBC believes that significant reforms to the system
are necessary in order to create the secure and stable auto insurance market that Ontario
motorists deserve. Our industry does not take the call for major reforms lightly. We have canvassed
the fullest array of options for addressing the problems in auto insurance and reached the
inescapable conclusion that only a series of major reforms can lead to a system which is both
affordable and stable.
Our brief sets out twenty-five recommendations for the government's consideration. The cost
savings from these measures, taken in their entirety, will go a long way towards closing the sizable
gap that has arisen between claims costs and current premium levels. Most importantly, our
package of recommendations is directed at remedying the key sources of recurring instability in
Ontario's auto insurance system and, in particular, of repeated episodes of surging injury claims
costs. If implemented these reforms will have an impact that goes beyond the customary 12-18
months of relief provided historically through various reform initiatives.
I look forward to the discussions with you and your officials in our mutual effort to achieve long term
stability and afford ability for auto insurance in Ontario.
Please note that I am forwarding with this submission the report of the consensus panel on
classifying brain impairment, which was led by the Ontario Neurotrauma Foundation (ONF) at IBe's
request. As discussed in our submission, the findings of the panel are currently being field-tested in
the hospital system and are being reviewed by IBe's member companies.
Yours sincerely,
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cc. William Handler, Sr. Manager, Automobile Insurance Policy Unit, FSCO
777 Bay Street, Suite 2400, P.O. Box 121, Toronto. Ontario M5G 2eS

(416) 362 2031 EXT. 4906; fax/telec. : (416) 644 1.961: www.ibc.ca

Insurance Bureau of Canada (IBC) is the national trade association representing the
private general insurance industry. Members account for approximately 90% of the nongovernment, property and casualty (P&C) insurance sold in Canada.

The Property and Casualty insurance industry plays a pivotal role in the Ontario
economy, including its employment of more than 41,000 Ontarians. The insurance
industry in Ontario is very competitive, with 136 companies operating in the market
writing more than $17.8 billion in premiums across all lines of business and $9.6 billion
specifically for auto insurance in 2007. The industry paid out more than $11.6 billion in
claims in Ontario including rehabilitation expenses to those injured in road and other
personal injury incidents, replacement of stolen goods, and repairs to damaged property
and vehicles. In 2006, insurance companies invested over $27.7 billion and paid almost
$2.0 billion in taxes in Ontario.
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INTRODUCTION
Insurance Bureau of Canada (IBC) welcomes the opportunity to make representations on
behalf of our member companies for the government’s review of the framework for
automobile insurance in Ontario. At the outset we want to recognize the complexity of
the task that the government has undertaken. Growing pressures on stability in the auto
insurance market are, of course, a major factor in this complexity. But the fact that auto
insurance is the focal point of a variety of stakeholders and their respective interests adds
enormous challenges to the effort to arrive at the set of reforms that can best serve the
needs of consumers, both as policyholders and potential claimants.

The overriding goal must be to provide motorists with the
expectation that auto insurance will remain available and
affordable over the short, medium and long terms.

In our view, the overriding goal of public policy on auto insurance must be to provide
motorists with the expectation that auto insurance will remain available and affordable
over the short, medium and long terms. At the same time, this goal must be met within a
framework that offers consumers security that in the event of a collision they will be
fairly indemnified for their losses and, if they are injured, they will have the support
needed to return to their pre-accident condition to the extent that it is reasonably possible.

These are reasonable key objectives for automobile insurance, but achieving them has
proved elusive. Since the Ontario Motorist Protection Plan was introduced in 1990, three
major legislative reforms have been necessitated by unfettered growth in claims costs. In
each case, the reforms have led to improved results for an interval of one to two years.
But deterioration has always followed. Stakeholders find and exploit weaknesses. Courts
and arbitrators interpret legislation and regulations in surprising ways. Government does
not respond quickly. And, once again, we find ourselves in the position of needing
significant reforms.
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Figure 1

Effect of Past Reforms on AB/BI Costs has been short-lived
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I.

Current Situation of the Ontario Auto Insurance Market

Almost immediately after the cost savings measures from Bill 198 were implemented in
fall, 2003, the claims cost per vehicle and the earned loss ratio fell significantly. As a
result, consumers benefited from increased competition in the industry, much improved
availability of auto insurance in the regular market and a reduction in average premiums.
From November, 2003 to May, 2008, average premiums in Ontario fell from $1,492 to
$1,268, or more than 15%. Moreover, consumers have continued to realize these savings
into 2008 despite an ongoing surge in injury claims costs.

Recently, the Ontario Green

Figure 2
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1

The GENERAL INSURANCE STATISTICAL AGENCY was incorporated on June 28, 2005 as an
independent legal entity under the Canada Corporations Act - Part II to carry out the activities of a
statistical agent on behalf of all participating Canadian jurisdictions.
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The biggest contributor to these results was the rich first party injury benefit package
(Accident Benefits, or AB). In 2007, AB loss costs per vehicle rose 9%, bringing the total
increase since 2004 to 34.7%. Over the same period, Bodily Injury (BI)-Tort costs rose
13%.

The average cost of an AB claim in Ontario is now nearly $38,000, while the

average cost of a BI-Tort claim is more than $185,000.

If cost escalation of this speed and magnitude were experienced
in the publicly-funded health sector, it would cause serious
alarm within government and among the public at large.

The inevitable upshot of declining premium levels and escalating claims costs is evident
in the marked deterioration of loss ratios that has occurred in recent years. The situation
was recently described by Federal Superintendent of Financial Institutions, Julie Dickson.
She stated that “in Ontario, the flat premium environment is being overtaken by the
inexorable rise in claims costs
– quarter over quarter – with
absolutely

no

abatement”.2

sign

Figure 3
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deterioration in AB results is
clearly the central message of the data. However, it is also important to note that, even in
the immediate aftermath of the 2003 reform measures to reduce the pressure on BI costs,
the BI loss ratio remained consistently above its break-even level, and for 2007 sat at
85%.

2

Julie Dickson, Remarks to the Langdon Hall Property and Casualty Insurance Industry Forum, May 22,
2008
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Actuarial analysis suggests that, in the absence of reforms to
reduce AB and BI costs, average premiums in 2009 would
need to be about 18% higher than their average level during
the second half of 2007.

Concerned about the implications of these trends for future required premium, IBC asked
consulting actuary, Ron Miller, to carry out an analysis of the average premium that
would be needed to cover cost pressures already present in the system. Mr. Miller’s
analysis suggests that, in the absence of reforms to reduce cost pressures on AB and BI
injury claims, average premiums in 2009 would need to be about 18% higher than their
average level during the second half of 2007 – thus, wiping out well more than all of the
affordability gains to consumers that have been realized since the fall of 2003.

II.

Ontario Auto Insurance Out of Synch

On average, drivers in Ontario pay higher premiums than drivers in all other provinces
where auto insurance is sold competitively by private companies – 25% more than in the
“private” jurisdiction with the next highest premiums, Alberta. This is why Ontarians, on
average, are paying 5% of their disposable incomes on auto insurance, whereas for their
counterparts in Alberta and the Atlantic provinces, auto insurance occupies only 3% of
consumers’ buying power.

The reason why auto insurance makes such a big dent in Ontarians’ pocketbooks is not a
mystery. Like any other product, the price of auto insurance must be set at a level that
covers the costs of delivering it. In the case of insurance, by far the greatest component of
cost is claims payments, and claims costs in Ontario far outstrip the experience in other
provinces.
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Figure 4

Figure 5
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As the foregoing graphs illustrate, Ontario drivers pay a lot more for auto insurance
because the amounts insurers pay for claims, especially injury claims, are a lot higher in
this province. A significant portion of this difference is found in the first party benefit
package that enables funding for a level of health care and related supports which are
well in excess of community standards – whether these are measured by other Canadian
auto insurance jurisdictions or by Ontario’s public health and WSIB systems. It is a
system that has seeded a pervasive culture of entitlement not only for claimants, but also
for their families, legal representatives, and a burgeoning corps of service providers. In
addition, the BI claim cost per vehicle is also a great deal higher than in the other
jurisdictions.

Ontario drivers pay a lot more for auto insurance because the
amounts insurers pay for claims, especially injury claims, are a
lot higher in this province.
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III.

What’s on the Horizon

While the cost and loss ratio trends that emerge from the most recent available market
performance data are very troubling, IBC wants to point out that the situation may be
worse than currently available data suggest. This is because much adverse trend in the
auto insurance system derives from court and arbitration decisions that apply unexpected
interpretations to the product. Moreover, when a court or arbitrator says that the product
requires a particular response, that interpretation applies to all cases, past and future.
There is no retroactive premium on old losses and policies to account for new liabilities
resulting from legal decisions.

There have been multiple adverse decisions recently on various aspects of auto insurance
that, in our view, have happened too recently to have worked through the system. While
we know about the decisions, and are concerned, we believe that they have not yet been
fully reflected in claims reserve information.

Unexpected interpretations of auto insurance regulations by
courts and arbitrators can have a significant destabilizing effect
on the auto insurance market.

Among key “decision-driven” changes from recent years are the following:


Catastrophic impairment designation based on combining physical and psychological
factors;



Attendant care acceptance for un-incurred losses;



SABS expansion to include replacement services, such as child care, as a
rehabilitation expense;



SABS expansion to include reimbursement for the preparation of future care reports;



Court decision that SABS litigation can lead to determination of future entitlement;



Court of Appeal decision broadening Tort access for threshold claims;



Trial decision minimizing the impact of Bill 198 regulation changes;



Court of Appeal decision that costs awards in Tort litigation should be made before
taking into account the deductible;



FSCO decision setting aside validity of Settlement Disclosure notice form;
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Court cases re-opening old cases for past benefits with high interest awards.

These developments, and others, have serious adverse implications for future years’
Ontario auto results. They mean that, in addition to the premium and availability
problems indicated by the loss development trends already recorded, there is an
enormous potential for an accelerated deterioration of loss ratios for the injury coverages
in the near future. At the same time, the industry faces a growing inventory of
unrecoverable costs on past claims and policies.

More generally, it needs highlighting that in the absence of effective tools to control and,
when warranted, reverse the effects of decision-driven changes such as these, the
vulnerability of the Ontario auto insurance system to retroactive destabilization and
recurring affordability crises will remain.

IV.

Ontario Auto Insurance Needs More Than a Short-Term “Fix”
In the recent history of auto insurance legislation in Ontario, legislative reform has been
required approximately every five years in order to stabilize claims costs and to ensure
that Ontario drivers have access to affordable auto insurance. That claims costs are yet
again posing a serious threat to market stability is alarming to the insurance industry, and
we expect it will soon be alarming to consumers already experiencing the shock of record
high – and still rising – fuel prices on their personal transportation costs.

It is no accident, nor is it the inevitable result of cyclical forces in the broader economy,
that claims costs are again overrunning premiums in the Ontario auto insurance system.
Over the past several months, IBC and its member companies have carried out a thorough
examination of the cost drivers in the system. This process has yielded the identification
of numerous problem areas in need of remedy.

However, a much more important

outcome has been the industry’s consensus that there are core deficiencies in Ontario’s
auto insurance system that are the root source of recurring market instability. In
particular:
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1. The compensation regime is too generous. The sheer size of the SABS package, the
high limits on med/rehab expenditures and full array of ancillary benefits (attendant
care, homemaking/home maintenance, renovations etc.) are a magnet for misuse and
abuse of policyholders’ resources.


In a fee-for-service provider compensation environment, the absence of an
effective ceiling on treatment and assessment costs for all injuries, but particularly
minor injuries, has paved the way for ever-increasing utilization of health
services, which insurers can only resist at considerable expense. Unlike in the
publicly-funded health system, there are no budget constraints in the auto
insurance system to help constrain service utilization.



From the HCAI registration records, we know that, in providing treatment to
approximately 60,000 AB claimants a year, over 26,000 Ontario health care
providers are deriving income from the SABS. The number and types of providers
servicing injury claims has grown dramatically, and are poised to grow still more
with increased specialization of existing provider types and new regulated health
professions being established by the provincial government.



The presence of referral payments in the insurer-paid med/rehab system is
additional evidence that there is simply too much money available through the
SABS for treating the vast majority of injuries.



The application of more resources to injured claimants is not resulting in better
health outcomes. On the contrary, IBC’s survey of 2004 and 2006 sprain/strain
claims found that despite a nearly 20% increase in six-month costs over the
period, the industry’s ability to close AB claims within the time expected for these
kinds of injuries declined significantly.

2. The system is too complex. The complexity of our first party injury system is legion.
The array of rules upon rules upon rules that have been erected over the eighteen
years since “no fault” auto insurance was introduced in Ontario has resulted in a
system that is unfriendly to claimants, rife with opportunities for dispute, and
complicated and expensive to administer.

Insurance Bureau of Canada
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Because the SABS system is so difficult to understand, many
claimants feel the need to look for professional assistance.



Because the SABS system is so difficult to understand, many claimants feel the
need to look for professional assistance.

It is not hard to appreciate the

customer’s desire to have assistance when facing the SABS regime and its
wording, forms, and processes for the first time. However, once the customer is
driven into the hands of a paralegal or lawyer, other motivations may come into
play - too frequently resulting in referral to injury “mills” and unmeritorious Tort
claims.


The insurance community is unable to engage and retain adequate numbers of
personnel who are qualified and interested in handling SABS claims. Specialized
training is necessary, and that training is not easily transferable to other insurance
claims opportunities.



The system’s complexity is the source of numerous opportunities for errors,
giving rise to inappropriate indemnity payments and, conversely, disputes that
often involve matters of process over substance. By way of illustration, our
review of the 100 most recent FSCO arbitrations showed that most decisions are
focused on procedural issues. The implications of this are that, not only are the
system’s most expensive resources being used to litigate procedural issues, but
also payment is being decided on procedural issues, not on the merits.



Among the many unintended adverse consequences of SABS-dictated processes
is the unwillingness of many mainstream health practitioners to treat collision
victims, and the resulting creation of specialist and regional monopolies among
those who do work in this system.

3. The system is vulnerable to unpredictable and sudden destabilization. As important
as market stability is for the vast majority of consumers – as it also is for government,
the regulator, and insurers -- the impacts on system stability appear to be seldom even
a consideration for arbitrators and judges when they make determinations on
Insurance Bureau of Canada
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individual cases. Earlier in this submission, we cited a fairly long list of recent
adverse arbitration and court decisions that will bring very large, unexpected costs to
future (and, in some cases, previously incurred) claims. To the industry, it is obvious
that an insurance system cannot be stable when its rules of operation bring such
routine exposure to sudden new liabilities of the magnitudes implied by these
decisions.

4. The content and methods of provincial regulation of auto insurance do not maximize
market stability. We believe it is fair to say that, for the most part, the thrust of
FSCO’s approach to insurance market regulation has been to apply and enforce the
huge number of rules that have accumulated over many years to individual fact
situations. With a few (mostly recent) exceptions, this has been and continues to be
true of FSCO’s role as overseer of both the price-setting and claims management
functions of the insurance business. In our view, FSCO’s typical approach to its
mandate does not take adequate advantage of its regulatory leverage either, on the
claims side, to identify and remediate in a proactive way the problems that will
always arise or, on the rate-making side, to promote the ability of healthy market
forces to moderate necessary price changes and to signal the emergence of new cost
pressures.

In the following sections of this submission, we set out recommendations for significant
changes to the legislative and regulatory framework for automobile insurance in Ontario.
The scope of our recommendations flows from the perception, widely held throughout
the insurance industry, that creating the secure and stable auto insurance market that
Ontario motorists deserve is a big task. It will require determined action on a number of
fronts, including the size and structure of the system’s compensation scheme, the way it
is managed for stability, as well as specific legislative and regulatory provisions.

Insurance Bureau of Canada
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Our recommendations aim not only to reduce cost pressures in
the short term, but also to remedy the core reasons for recurring
instability in the system.

The cost savings from these proposals have been estimated by our consulting actuary and,
taken in their entirety, will go a long way towards closing the sizable gap between claims
costs and current premium levels. More importantly, our recommendations are directed
at remedying what the insurance industry sees as the core reasons for recurring instability
in Ontario’s auto insurance system and, in particular, for repeated episodes of surging
injury claims costs.

Insurance Bureau of Canada
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RECOMMENDATIONS
I.

The First Party Accident Benefits System

As discussed in the earlier sections of this submission, the industry’s review of Ontario’s
auto insurance system has highlighted several categories of issues that the legislative
review must address in order to transform the accident benefits system such that:


It is simplified to be accessible and understandable to consumers, and capable of
efficient administration by the insurance industry;



It does not produce routine over-utilization of health care and associated support
services;



It does not continue to serve as a magnet for income and entitlements to a
proliferating array of stakeholders, including claimant friends and family, specialist
evaluators, case managers, and legal/paralegal representatives;



The costs of assessments and dispute settlement occupy a significantly smaller
portion of premium dollars;



Accident benefits do not continue to be a recurring source of spiraling claims costs
and market destabilization: and



It operates first and foremost as a tool for those who have been injured in motor
vehicle collisions to recover from their injuries and return to their normal lives.

As long as $100,000 in med/rehab expenditures and abundant
amounts for other services are perceived to be available for
ANY injury, there is a powerful incentive for over-utilization
of services, as well as outright abuse.

Previously, we identified the sheer size of the benefit package that the SABS makes
potentially available to claimants, their providers and representatives as a root source of
the inexorable rise in claims costs in Ontario. Thus, as long as $100,000 in med/rehab
expenditures and abundant amounts of attendant care, housekeeping, assessments and
Insurance Bureau of Canada
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other services are perceived to be available for ANY injury, there will remain a powerful
incentive for over-utilization of services, as well as outright abuses, such as referral
payments and using the AB claim to build up for a Tort threshold challenge.

This is the issue that our first recommendation addresses, and, in this regard, we have
outlined two options for the government’s consideration.

The first option focuses on

reducing the maximum limit for med/rehab expenditures for injuries that are not serious
(as defined by the need for a hospital stay), whereas the second option proposes to reduce
the total envelope of med/rehab resources that could be made available on a first party
basis to all non-catastrophically injured claimants. It is intended that either option will be
considered within the context of the comprehensive package of recommendations that is
contained in this submission.

Recommendation 1
To reduce the perception that excessive resources are available for the vast majority
of claims, and to eliminate health providers’ use of assessments as a separate income
stream from auto insurance, IBC proposes consideration of the following options:

A. For non-Catastrophic (CAT) claimants, establish the maximum limit for
payments for medical/rehabilitation and provider-initiated assessments at
$25,000, but retain the $100,000 limit for injured persons admitted to a
public hospital for at least two consecutive days in the immediate aftermath
of the injury;
OR
B. For all non-CAT claimants, establish the maximum limit for payments for
medical/rehabilitation and provider-initiated assessments at $25,000.

Comments


For both options, recovery through Tort of payments in excess of the AB med/rehab
limit would not be available for injuries below the “serious and permanent” threshold.

Insurance Bureau of Canada
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Inclusion of the cost of provider-initiated assessments within the proposed overall
med/rehab limit under both options creates provider accountability to claimants for
the judicious use of assessments.



Option A makes use of a primary criterion from the publicly funded health system,
i.e. whether the injury resulted in admission to hospital, to distinguish between
serious and non-serious injuries.



It is proposed that, with either option, a requirement be imposed on the insurance
industry to provide claimants with bi-monthly statements of total payments made on
their claims. This will enhance claimant control and choice in the management of
their injuries.

Recommendation 2
Redefine the AB Med/Rehab Benefit Package for Minor Injuries as follows:
For injuries defined as sprain and strain injuries, skin wounds and non-extensive
burns and/or sequelae pain syndromes and psychological manifestations:


The first term of treatment for these injuries is the PAF with no additional
assessment through the PAF period except on referral of a physician specialist.
If requested by the claimant, the insurer is required to arrange assessment by a
physician specialist for the purpose of identifying if PAF treatment is unsuitable
for the individual.



The basic PAF treatment envelope is enhanced by $500 to permit
examination/treatment by a social worker/psychologist/psychological associate, if
psychological manifestations are present.



Post-PAF assessments and treatment by all provider types are subject to a hard
cap of $1,500.



Other benefits restrictions applying to this group are:
− No access to attendant care (as at present);
− No access to in-home and worksite assessments;
− Ancillary benefits for housekeeping/home maintenance and caregiver support

limited to the first two weeks following the collision.

Insurance Bureau of Canada
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Comments


The elements of this recommendation address the issues compiled from industry
studies and consultations to identify the reasons why the PAF has not lived up to its
promise to promote early recovery and cost containment with respect to sprain/strain
injuries – despite the PAF’s basis in the scientific literature on the treatment of these
injuries and the much more successful use of similar protocols in other jurisdictions
in Canada and abroad. From this research, we have learned that:
− Although the majority of whiplash (WAD) injuries receive initial treatment in the

PAF, a substantial minority does not, and a large majority of non-WAD
sprain/strain injuries are not enrolled in the PAF. (IBC’s industry studies show that,
by contrast, more than 90% of all sprain/strain injuries in Alberta are enrolled in
that province’s protocols, which provide for similar therapy as the PAF). A large
majority of claimants who are enrolled in the PAF are either referred out early
and/or receive extensive post-PAF treatment.
− Because the current PAF does not accommodate psychological support, a common

trigger for referrals/further treatment is a psychological complaint such as
depression or post-trauma syndrome. Our proposal would accommodate reasonable
psychological/social work support within an enlarged PAF envelope.
− A growing cost pressure for sprain/strain injuries is home- and work-site

assessments where the insurer is required to pay for the health provider’s travel,
assessment and report preparation time. In the publicly funded health sector, home
visits are virtually unheard of except in cases of very serious illness, most typically
involving end-of-life care.
− Similarly, the pressures for extended homemaking, home maintenance, and

caregiver replacement services for this group of injury claimants are wholly at odds
with a modest level of short-term impairment.
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Recommendation 3
Redefine the AB Med/Rehab Package for all other injuries except CATs as follows:


Benefit changes
− Housekeeping/home maintenance, attendant care, caregiver, and dependent

care benefits not payable to claimant family where no economic loss is
incurred.
− Attendant care benefit limited to $20,000 aggregate.
− Where attendant care benefit paid and no proof of service incurred, insurer

may recover amount of benefit from future payments.
− Provide a definition of “incurred” in the regulation.
− Restrict the health professionals who can authorize a Form 1 to Registered

Nurses and Occupational Therapists, under whose scope of practice this falls,
and who are trained for this purpose.
− Do not permit multiple elections among income replacement, non-earner, and

caregiver benefits during the duration of a claim.
− Regarding the income replacement benefit, if claimant is not actively

employed, calculate benefit from previous year’s net income reported for tax
purposes, if available.
− Specify that entitlements provided under sections of the SABS other than s. 14

and s. 15 (medical rehabilitation), cannot be shifted to s. 14 and s. 15. (e.g. Ms.
G vs. Pilot decision to provide up to 10 years of childcare).


Assessment (s. 24) changes
− Permit 10 days for review of all assessment requests where the amount is

greater than $200, and for assessment requests less than that amount after the
second insurer-paid assessment.
− Require all assessment proposals to be signed by the claimant, unless waived

by the insurer.
− Following determination that a s. 24 assessment is not “reasonable and

necessary”, do not allow submission of another s. 24 assessment by the same
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provider or another provider where the scope is substantially the same as the
rejected one.
− Permit in-home assessments to be payable only in cases where the claimant’s

injury has resulted in admission to hospital for a stay of at least two
consecutive days in the immediate aftermath of the injury .
− Permit worksite assessments only when the health provider is accompanied by

the claimant.

At least 50% of attendant care benefits are paid to
family/friends of the claimant.

Comments


The elements of this recommendation also address the common sources of exorbitant
resource utilization in SABS claims identified through IBC’s extensive consultations
with our member companies. For example:
− The culture of entitlement to the array of Specified Benefits has been strongly

encouraged by recent revisions to the relevant SABS provisions as well as
arbitration decisions. The consequences are seen in the rise in cost per vehicle of
these kinds of benefits between the first half of 2004 and 2007 in the following
magnitudes:


Attendant care + 101%



Caregiver benefits + 146%



Disability Income Total +28%

Thus, a very strong push on costs is coming from cash benefits. It is notable that at
least 50% of attendant care benefits are paid to family/friends of the claimant.
− At present, a large number of health professional types without specialized training

in disability and functioning (for example, dentists, speech language pathologists,
psychologists) are authorizing attendant care on the Form 1. Insurers believe that
this is contributing to the growing abuse of this benefit.
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− Abuse of process with respect to assessment proposals has become widespread.

From SAB Statistical Plan data, we have learned that, in 2007, for every dollar of
paid medical treatment, assessment costs added another 60 cents. For SABS claims
valued at $1,000 – $20,000, assessments added between 70 and 80 cents to every
dollar of treatment costs.

Recommendation 4
Redefine other s. 42 Processes


Eliminate the “rebuttal” feature for all referrals.



Remove geographical boundaries for location of examinations.



Repeal the provisions under section 5 of the Unfair & Deceptive Acts or
Practices (UDAP) regulation that are intended to enforce adherence to s. 42
provisions.

Comments


Insurers and some providers have reported to IBC that “rebuttals” to independent
examiner reports are not playing a role in assisting resolution of disputes. Rather,
providers are using rebuttals to simply reiterate their case for their original treatment
or assessment proposal, and, as permitted by the regulations, they are charging
insurers for doing so. Moreover, it is widely believed that the observed increase in
applications for catastrophic determinations is, in part, being driven by the incentive
for providers to earn a large fee for the CAT rebuttal.



The geographical boundary limits for the location of examinations are creating
regional monopolies for the examiners who are willing to do this work within the
SABS timeframes – this has driven up the costs of examinations.

Boundary

restrictions do not apply in respect of s. 24 and rebuttal examinations.


With the implementation of the post-DAC provisions in the SABS in March 2006, a
number of new Unfair & Deceptive Acts and Practices (UDAP) offences were
defined for activities under S. 42. The new proscribed practices include highly
subjective concepts, greatly susceptible to debate and uncertainty, such as:
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4. A requirement by an insurer that an insured person attend for an
examination under section 42 of the Schedule conducted by a person
whom the insurer knows or ought to know is not reasonably qualified by
training or experience to conduct the examination.
5. A requirement by an insurer that an insured person attend for an
examination under section 42 of the Schedule that the insurer knows or
ought to know is not reasonably required for the purposes authorized
under the Schedule.
These UDAPs are being wielded over claims handlers by paralegals and lawyers
attempting to leverage settlement of controversial claims. The use of UDAPs to
enforce insurer adherence to specific SABS processes is contrary to the principles of
risk based regulation and to existing means for monitoring insurer compliance with
the SABS.

Recommendation 5
Revise the test of qualification for Accident Benefits


Define the qualification as flowing from injuries “principally caused by” the use
or operation of a motor vehicle.

Comments


The causation standard currently applied in the Ontario auto insurance regime is that
the policy is responsible for damages that are “materially contributed to”. This is a
broad test that has produced a very liberal interpretation of the insurer’s responsibility
for pre-existing conditions, such as a history of depression and/or drug abuse.



A significant source of prolonged injury claims and consequent cost pressure is
associated with claimants who initially present with a relatively minor sprain/strain
injury, which subsequently evolves into a psychological diagnosis such as depression
or chronic pain for which extensive med/rehab and ancillary support benefits are
claimed. The new wording of the qualification test that we are proposing will allow
inquiry into whether such diagnoses are true sequelae of the collision injury or
whether they constitute re-statement of an individual’s condition that existed prior to
the collision.
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Recommendation 6
Prevent the accumulation of exorbitant interest costs when old claims are reopened:


Establish the maximum interest chargeable on outstanding SABS debts at Prime
+ 1% per annum.

Comment


Following several negative court decisions (e.g. Smith vs. Cooperators, Stranges vs.
Allstate) the industry is seeing the emergence of significant SABS liabilities, with
very large exposure, associated with previously dormant matters. Claims thought to
be concluded are re-instated with significant entitlement allegations, largely driven by
the startling accumulation of interest as prescribed by the SABS at 2% per month
compounded.

Recommendation 7
To prevent inadvertent proliferation of health providers who are able to authorize
treatment plans, assessment proposals and other SABS procedures:


Change the definition of health professionals in the SABS such that the reference
is

to

individuals

“authorized

by

law

to

use

the

title

(chiropractor/physiotherapist/massage therapist etc.)”.3

Comment


The SABS authorizes the types of health professionals who are permitted to sign
treatment plans and perform other insurer-paid activity. However, the language in the
auto insurance regulation is not precise enough to prevent new health professional
groups from being authorized to provide treatment plans and other activity in respect
of insurance claimants. Clearly, the more health professional types there are who can

3

Currently, the SABS defines health professionals as people authorized by law to practice
psychology/chiropractic/physiotherapy etc. However, the health professionals legislation protects titles
but not areas of work e.g. physiotherapy. This means that anyone can legally practice physiotherapy as
long as they do not call themselves a physiotherapist.

Insurance Bureau of Canada

Page 22

initiate insurer-paid services under the SABS, the more difficult and more
disputatious is the task of containing cost escalation.

Recommendation 8
Insurers have identified a number of “housekeeping” amendments that need to be
made to the SABS in order to make claims handling more efficient and avoid
unnecessary costs. These are as follows:


Permit discontinuance of a specified benefit when the claimant’s provider says
that the benefit is no longer needed (currently, a s. 42 referral is required to stop
the benefit in these circumstances);



Permit denial of a benefit request without requirement for a s. 42 referral when
the denial is unrelated to a health issue, e.g., exceeds policy limits, settlement has
occurred etc.;



Permit insurers to exceed s. 42 timelines as long as the benefit is paid for the
period that the timeline is exceeded;



To avoid the cost of multiple OCF-3s after the original entitlement is established
and the insurer agrees benefits should be continued, make further submission of
these forms subject to the insurer’s request;



Amend s. 37 (2) (d) to add “has resumed his pre-accident care giving duties”, in
order to allow the insurer to discontinue a care-giver benefit when the need for
the benefit no longer exists;



Remove the restriction on an insurer’s ability to request a s.42 referral ONLY at
the time of request for an OCF-3;



Limit the time for submitting expenses and disability income claims to one year
after they are incurred;



Allow for the delivery of notices by courier deposited in the claimant’s mailbox.
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II.

The Definition of Catastrophic Impairment

The SABS sets out the definition of catastrophic impairment for the purpose of
determining access to enhanced benefits.


With regard to sections 2(1.2)(f) and (g), the courts have over-ruled a literal
interpretation of the regulatory language which appears to prevent combinations of
the (f) and (g) in arriving at a whole person impairment rating. As well, there are
provisions in the definition that allow for double-counting of types of impairment,
require the use of outdated guidelines, and allow un-ratable conditions to be evaluated
based on analogy. In addition, the regulation is ambiguous with regard to who can
undertake impairment evaluations and what format reports should take. As a result,
impairment evaluations are inconsistent and often inaccurate.



With regard to section 2(1.2)(e), catastrophic brain impairment is defined based on
academic literature published in 1981 and 1975. This literature is now outdated. In
addition, the definition of brain impairment and its relationship to the predictability of
long-term outcomes have come under scrutiny from consumers, government, health
care providers, and private payment stakeholders. As such, current measures for
determining brain impairment need to be reviewed and reconsidered in light of the
current state of the science and evidence.

A consequence of the problems with the current definitions of catastrophic impairment is
that insurers report being presented with increased numbers of requests for determination
of catastrophic impairment. The data on claim size from the SABS Statistical Plan
appears to confirm these reports, suggesting that between 2004 and 2007 the incidence of
catastrophic claims may have risen as much as 25%.

Sections (f) and (g) – Catastrophic Whole Person Impairment

In 2005, a U.S. study of 2,100 cases referred for impairment
rating review found 80% of these ratings to be erroneous, with
89% of the erroneous ratings appearing to have been rated higher
than what was appropriate.
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The decisions in Desbiens v Mordini and Arts v State Farm Insurance Company have
indicated the courts’ willingness to allow the combination of psychological and physical
impairments in determining a whole person impairment score. However, there remain
several very significant issues with the SABS language relating to the determination of
catastrophic whole person impairment that need to be addressed:


Need to update – Currently, the SABS specifies that the 4th edition of the American
Medical Association Guides to the Evaluation of Permanent Impairment must be
used to evaluate impairment. The 6th edition of the Guides was published in 2008. It
is more comprehensive than the 4th edition as it addresses significant issues not
previously covered, and its complexity is more demanding of evaluators.



Rating Complexity – In 2005, a U.S. study of 2,100 cases referred for impairment
rating review found 80% of these ratings to be erroneous, with 89% of the erroneous
ratings appearing to have been rated higher than what was appropriate.4 In Ontario, it
is likely that the situation reported in the U.S. study is worse by virtue of several
factors, including:
th

− The reference to the outdated 4 edition of the Guides, and various arbitration/court

decisions overriding strict interpretation of the language of the regulation, have
hampered the appropriate use of impairment evaluations in determining CAT
impairment;
− With the elimination of CAT Designated Assessment Centres (DACs), there is an

absence of any standards/guidelines for CAT determinations. It is noteworthy that
between 1996 and 2004, during most of the period that FSCO’s CAT determination
guidelines were in effect, no decision made by a CAT DAC was disputed through
arbitration or court processes; and,
− The financial incentive of the rebuttal feature of the post-DAC regulations is

encouraging more health professionals to enter the practice of doing CAT
evaluations.


Double-counting – IBC’s understanding is that double counting occurs fairly
frequently as a result of brain impairments being counted towards a total impairment
score under both (e) and (f) of section 2(1.2) of the SABS. There is a need for

4

Brigham, C.R. (2006). Erroneous impairment ratings. The Guides Newsletter. May/June 2006.
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clarification in the SABS that brain impairment is not to be included in (f). Impaired
brain functioning is provided for under (e).


Ratability – There are a number of impairment conditions being claimed under the
SABS that the Guides have determined to be “un-ratable”, meaning that there is no
scientific basis for determining an impairment level. There is a trend by plaintiff
counsel/arbitrators/the courts to move to treating these conditions as “analogous” to
other conditions that are rated in the Guides. This is a clear contradiction of the
Guides’ intent, and is resulting in inappropriate total impairment ratings.

Recommendation 9
a. Amend the definition of catastrophic impairment to:


Prescribe that for s. 2(1.2)(f) and (g), the American Medical Association’s
Guides to the Evaluation of Permanent Impairment, 6th Edition, 2008 be used
to evaluate impairment;



Clarify that s. 2(1.2)(f) does not include impaired brain functioning; and,



Clarify that with respect to s. 2(3), conditions that are identified as “not
ratable” according to the AMA Guides may not contribute to the final
impairment score.

b. Within six months, publish a guideline setting out the expected conduct of
catastrophic impairment assessments specifying:


Only registered physicians can perform such assessments within their
applicable scope of practice and field of expertise;



The specialized certification requirements that must be met before a
physician’s CAT determination findings need to be recognized by insurers
for the purposes of s. 42;



A definition of conflict of interest with respect to the performance of CAT
evaluations, including a requirement that a treating physician may not
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undertake the assessment of his/her patient to determine catastrophic
impairment;


Insurers are not obligated to pay more than a total of $15,000 for an
assessment or group of assessments to determine whether catastrophic
impairment has been sustained for the purposes of qualification for Accident
Benefits;



Assessors must prepare assessment reports in a standard format set out by
the guideline, and report format should include the use of Impairment
Classification Grids as outlined in the AMA Guides 6th Edition on page 13.

Section (e) - Catastrophic Brain Impairment
Last fall, IBC commissioned the Ontario Neurotrauma Foundation (ONF) to provide the
current science and evidence with which to measure and define brain impairment, with a
particular focus on the definition of catastrophic brain impairment. In collaboration with
the Toronto Rehabilitation Institute, St. Joseph’s Health Care, The Rehabilitation Centre,
and Ministry of Health and Long-Term Care, the ONF conducted a scientific literature
search and convened an expert consensus panel on brain impairment.

The ONF’s report will accompany this submission to the government. Here, we want to
highlight two issues.

First, the algorithm for determining catastrophic brain impairment arrived at through the
ONF process is currently undergoing field testing by the Toronto Rehabilitation Institute
at the University Health Network, and will be tested more widely following these trials.
Field testing will be complete in approximately six months. At that time, the results will
be reviewed with the industry. Simultaneously, the industry will undertake an exercise to
examine several areas of the report that have raised questions.

Second, the ONF proposal is based in part on new science, but the scientific evidence
continues to be inconclusive. For this reason, the proposal is also based on a consensus
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building exercise conducted by ONF. As a result, some elements of the proposal require
further exploration to ensure that the new definition meets the goal of treating injured
claimants fairly. For example:


Is it the intent of the ONF proposal that each step of the determination be followed, or
that a claimant be subjected to the last step and receive a determination of
catastrophic on the Disability Rating Scale alone? The proposal implies that all steps
of the proposed process must be followed in order to achieve a determination of
catastrophic. But this requires confirmation and clear language to ensure the process
is not abused;



Use of the term “probably” catastrophic on page 28 of the ONF proposal is
problematic. Using this term in an intermediary stage of the proposed process may be
interpreted by arbitrators and the courts to be equivalent to catastrophic and thus
make the remaining steps of the proposal irrelevant; and,



Are the tests required sufficiently available throughout the province to make all
elements of the proposed algorithm practical?

At present IBC is actively monitoring the field testing of the ONF algorithm for its
accuracy and predictability. We are also examining it in relation to the current experience
of the industry with respect to catastrophic brain impairment claims. IBC’s final
recommendations regarding the definition of catastrophic brain impairment will follow
completion of this work.
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III.

Future Care Plans
Future Care Plan 1 – AB File

Future Care Plan 2 – Tort File

 37-yr old male rear-ended while

 Young adult female rear-ended
 Diagnosed WAD II and concussion
 Delayed complaints of minor forgetfulness,







stopped
Visited physician next day, diagnosed
mild/moderate soft tissue injury
Later claimed ‘psychoemotional
trauma’
5 yrs later, Future Care Plan
recommends
− Architectural home renovations
− Housekeeping
− Professional evaluations
− Health & strength maintenance
− Transportation for voc/educ needs
Cost
− $59,640.50 one time
− $20,388.37 annually for life

poor frustration tolerance fatigue,
emotional instability
 4 yrs later, Future Care Plan recommends
− Sticky notes @ $15/yr
− Palm Pilot @ $500
− Housekeeping & home main. @
$8,680/yr
− Annual fitness membership @ $475/yr
− Now pregnant, claimant needs full-time
child care until future children are
school age, then child care on weekends
& vacations until children are 10 yrs
old

The use, in AB and BI claims, of inflated Future Care Plans is
emerging as a colossal source of cost escalation.

As the examples described in the above text boxes illustrate, the use, in AB and BI
claims, of inflated Future Care Plans is emerging as a colossal source of cost escalation in
injury cases. The cost of preparing Future Care Plans is typically claimed as an AB
benefit, but may be used in both the first party and Tort claim to build up the benefit
entitlement and also as a tool for pushing the envelope in settlement conferences.
Common features of Future Care plans are the extensive use of attendant care, 24-hour
“supervisory services”, and inflated accounts of future housing needs. Typically, these
plans bear no relationship with “community standards” as applied by the publicly funded
Community Care Access Centre (CCAC) system.
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In addition, in a very recent court decision (Monk vs. ING), the court ordered declaratory
relief for future med/rehab benefits and future attendant care based on a Future Care
Report submitted at trial. This is a dangerous precedent of the court overriding the check
and balance procedures of the SABS.

Recommendation 10


Develop and issue a Guideline governing development of Future Care Plans for
the AB and Tort compensation streams, respectively, that are based on the
community standards established in the CCAC system.



Permit insurers to deny payment under AB for claimant-initiated Future Care
Plans that do not follow the FSCO guideline governing Future Care Plans in the
AB benefit stream.



Introduce a legislative rule prohibiting declaratory relief for future medical
rehabilitation and attendant care based on a Future Care Plan introduced at
trial.
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IV.

The Tort Environment
It is impossible to maintain a generous no-fault program for
injuries and access to pain and suffering awards for minor
injuries without substantially raising the price of auto
insurance to consumers.

The verbal threshold for injury severity sits at the centre of the current injury
compensation scheme, as it does in virtually all systems where there is a significant first
party injury component. This is because it is impossible to maintain a generous no-fault
program for injuries and access to pain and suffering awards for minor injuries without
substantially raising the price of auto insurance to consumers. But as the Ontario scheme
also applies a deductible to non-pecuniary awards, arguments have been advanced from
some quarters that access to these types of awards has become perhaps too restricted.

There would be serious consequences to acting on these arguments. In particular, a
deductible of some level has co-existed with the verbal injury severity threshold since
1994; throughout that period the deductible has operated to discourage frivolous Tort
claims and the costs to the system of managing them. Consequently, it is to be expected
that lowering the deductible would bring more minor injury cases and their associated
costs into the system. These new costs would be in addition to the considerable upward
cost pressures already discussed in this submission. Both would need to be offset – either
through price increases or benefit reductions – for the insurance system to remain viable.

Previously we noted that in every year since 2004 the loss ratio for BI-Tort has exceeded
a break-even level. Moreover, there are a variety of factors at work in the system today
that threaten further escalation of Tort costs in the near future, includingTort:


The growing porousness of the verbal threshold as the courts have shown increasing
willingness to accept evidence of serious and permanent psychological effects from
soft tissue injuries. Of all the reported threshold decisions between 1998 and April
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2008, 45 have met the threshold and 27 have not. In cases where the claimant was
unsuccessful, it was largely due to questions of causation and credibility issues.


The ability of claimants and their representatives to use the AB benefit scheme to
“build up” claims. As mentioned, claimants can use AB to fund development of
extravagant Future Care Plans that are then used in the Tort action.



The high costs of court proceedings as well as insurer perceptions that the courts are
often not receptive to defense arguments. As a result, insurers are extremely reluctant
to take cases to trial, instead opting for out-of-court settlements that move the
yardsticks on BI-Tort severity (up 11% between 2004 and 2007).



Increased numbers of catastrophic claims.

IBC’s recommendations focus on measures to streamline and improve the efficiency of
the BI-Tort system, and on ensuring that any AB savings achieved through this review
are not lost on the BI-Tort side of the system.
Recommendation 11
Establish a specialized Personal Injury Court to handle personal injury cases
exclusively.
Comment


Formal establishment of a Personal Injury Court, where the same subset of judges
would be called upon to deal with these cases, would ease handling, enhance the
value of pre-trials, and reduce the costs of accessing the judicial system. Additionally,
the fact that a judge in personal injury cases would have the opportunity to specialize
would increase accountability and reduce the potential for decisions that are
inconsistent with the goals of the legislative framework and that may produce a
sudden and large retroactive impact on costs.
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Recommendation 12
Disallow recovery in Tort for:


Health provider extra-billing above the Superintendent’s Compensation
Guideline;



In cases that do not meet the Tort threshold for injury severity, amounts in
excess of AB limits on all benefits except income replacement; and



AB dispute resolution costs.

Comment


In the absence of these restrictions, procedures and limitations that have been put in
place to encourage appropriate behaviour in the system and realize necessary savings
will be undermined.

Recommendation 13
Legislate a requirement that the Tort deductible is taken into account in decisions
on the awarding of court costs.
Comment


The awarding of costs is based on the judge’s determination as to whether a party
achieved a better outcome in the court process than an offered settlement prior to the
trial. A precedent has been established that the insurer must succeed at trial with
better than the sum of the offered award plus the deductible. This has the effect of
requiring the insurer to offer up to $30,000 more than an appropriate amount in order
to qualify for costs in the event the matter goes to trial. It is an unnecessary source of
cost escalation in the system and also results in over-compensation of the claimant.

Recommendation 14
Amend the “joint and several liability” standard for motor vehicle collisions such
that the liability for payment of damages among several defendants follows the
apportionment of liability.
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Comment


The existing liability standard is unfair and has the effect of blunting the principle that
wrongdoers should be held accountable for their acts. Because it provides access to
the insurer’s “deep pockets”, it is an incentive to inflate claims, even in situations
where the policyholder holds a very minuscule share of the fault.

Recommendation 15
With respect to the awarding of punitive damages:


Legislate that the auto policy does not cover punitive damages.

If auto insurance covers punitive damages, these awards
cannot serve as a deterrent to individuals.

Comment


As auto insurance is mandatory, if the policy covered punitive damages, this kind of
award would not serve any deterrent effect to individuals. At the very least, the
matter of whether Ontario auto insurance covers these damages needs to be clarified
in law and considered in the pricing of the auto insurance product.

Recommendation 16
Establish a protocol setting out clear rules for the production of information in
court and FSCO arbitration proceedings and establish consequences for failure to
comply with this protocol.

Comment


A common and costly frustration of these proceedings is the failure of parties to
produce pertinent information when and as requested. This results in rescheduling,
delays of justice, and increased legal fees.
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V.

Managing Collateral Benefits
Almost without exception in Canadian jurisdictions, auto insurance is situated as last
payor in injury claims. The purpose of this is two-fold: to prevent excess compensation
of individuals for the same loss, and to help keep auto insurance costs stable. Yet, the
last payor principle is routinely being undermined by i) the growing practice of extended
health carriers to exclude motor vehicle collision injuries from their policies, and ii) the
absence of rules regarding the commutation of future benefits from other insurance. As
just one example of the latter, in a recent case heard by the Ontario Superior Court of
Justice (February 4, 2008), it was determined that lump sum payments for future
indemnity agreed to by a major long term disability carrier were not considered to be
“payments received under any income continuation plan” and were therefore not
available to offset the auto insurer’s obligation to pay ongoing weekly loss of income.

Failure to enforce the last payor principle has a very large
impact on the affordability of auto insurance in Ontario.

Failure to enforce the last payor principle has a very large impact on the affordability of
auto insurance in Ontario. This was fully recognized in Bill 198, which included
provisions setting out arbitration procedures for determining the value of collateral
insurers’ payment obligations and requiring the offset of auto insurance payments by the
amounts so determined. Unfortunately, these provisions have not been proclaimed.

We believe action now to enforce the last payor principle through the measures
recommended below would significantly contribute to closing the deficiency gap between
costs and current insurance premium levels.
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Recommendation 17


Legislate against extended health carriers’ exclusion of benefits for auto accident
injuries.



Legislate explicit language to ensure that lump sum settlements are allowed to
offset ongoing loss of income exposure.



Require mandatory commutation of AB health care and disability benefits by
the AB insurer with Tort insurer for Tort-BI claims.



Amend relevant sections of the Insurance Act to allow the valuation of collateral
benefit offsets by private arbitration. (Note that it is not the intention of this
measure to force extended health carriers to commute collateral benefits, but
only to allow their valuation through a fair process.)
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VI.

Towing and Storage and Other Property Damage Issues
Tow truck operators are competing for the business of accident
victims who may be disoriented and not always in a position to
make an informed decision regarding the towing of their
damaged vehicle.

Every day hundreds of Ontarians are at the mercy of the “first come, first served” tow
truck operator who shows up at the scene of a motor vehicle accident waiting to make
their next dollar. Accident victims are typically disoriented, may be injured and are not
always in a position to make an informed decision regarding the towing of their damaged
vehicle.

Tow trucks are competing for the business of vulnerable people who are

stranded on the side of a highway. They can be in a position to take advantage of the
situation by taking custody of an automobile and using that custody as leverage to
increase costs, accumulate exorbitant storage fees, and attempt to influence the choice of
repair facility.

These unregulated fees also drive up insurance costs, as accident victims forward the bills
to their insurance companies.

There are also a number of minor housekeeping issues in the Ontario Automobile Policy,
Owner’s Policy and the Insurance Act that this review provides the opportunity to
address.

Recommendation 18
Support the private member’s bill, Bill 87, An Act to regulate the motor vehicle
towing industry in Ontario, introduced in the Legislature by David Zimmer, MPP.
Bill 87 will:

Insurance Bureau of Canada

Page 37



Establish a self-regulatory regime for the private towing and storage industry,
with 40% of the governing body appointed by the government to represent the
public interest;



Require registration by all tow truck operators and vehicles doing business in
the province;



Require the self-regulatory body to establish market conduct and safety
standards, and a code of conduct prescribing and describing the actions and
activities that registered individuals could and could not perform.

Recommendation 19
Implement the following changes to the legislation, regulations and other rules
governing Property Damage issues:


Replace the term “household” with “dwelling” in section 7.2.3 of the Ontario
Automobile Policy (OAP1);



Exclude from coverage, collision and specified perils claims in cases where an
individual in the insured’s dwelling steals the vehicle as set out in section 7.2.3. of
the OAP1;



Amend Section 6.2 of the OAP1 to clarify that the insurer is not obliged to pay
for the cost of renting an “identical” replacement vehicle;



Apply the Statutory Conditions to Section 6 of the OAP1;



Amend Section 236 of the Insurance Act such that notice of insurance
termination provisions do not apply in respect of temporary coverage issued
during consideration of an application for insurance, and it is specified that
termination clauses include binders;



Amend the OPCF 43 – Removing Depreciation Deduction to include items such
as licensing fee, warranty, administration fee in policy wording under section 2.5
“What is not covered”, and change “and” to “or” in the list of items not covered;



Amend the Insurance Act to include a statement authorizing insurers to collect,
use, and disclose personal information pursuant to the investigation of a claim.
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VII.

Managing Ontario’s Automobile Insurance System for Long Term
Stability
Stability in auto insurance prices for consumers can only come
with predictability about what the costs of the product will be.

All stakeholders in the automobile insurance market have a common goal of a stable,
affordable product for consumers. Yet, stability in auto insurance prices for consumers
can only come with predictability; predictability about what the costs of the product will
be and predictability that insurers will be able to set prices to cover costs. However, the
insurance market in Ontario has been marked by considerable unpredictability. On the
product side, the system has been plagued with a variety of unanticipated cost pressures
as stakeholders have learned to take advantage of the Bill 198 rules for their own
purposes and, as highlighted previously, a number of court and arbitration decisions have
substantially altered the costs of the insurance product. On the price side, uncertainty has
arisen from the Automobile Insurance Rate Stabilization Act (Bill 5) and how FSCO
applies its considerable powers under that legislation.
It is in the nature of automobile insurance that, despite the best intentions of legislators,
there will always be room for interpretation – and manipulation – of the language of
legislation and regulation. However, there are tools that can be used to constrain the
potential of these developments to destabilize the auto insurance market. In this section,
we set out recommendations to develop and apply these tools in the interests of ensuring
short and longer-term stability in the system.

1. Purpose Statement for Part VI of the Ontario Insurance Act
Legislative purpose statements describe the objectives that legislation is meant to
achieve. When they form part of an enacted law, they are expected to be taken into
account by decision-makers in the system, such as arbitrators and the courts. For this
reason, a clear and concise purpose statement can be a useful tool in helping to ensure
decisions are more consistent with the principles and intentions of the Legislature.
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Predicting decision-makers’ approaches to the interpretation of legislation is impossible.
However, the practice of superior courts over the past 20 years shows a trend to consider
the entire context of an Act rather than just specific substantive sections in rendering
decisions. While the weight given to a purpose statement in any particular circumstance
would likely vary with the facts of the case, we believe that encoding a purpose statement
in Part VI of the Insurance Act would help to counteract the many forces of
destabilization.
Recommendation 20
Legislate a purpose statement in Part VI of the Insurance Act incorporating the
following objectives:


Provide consumers with timely access to a variety of auto insurance products
that meet their needs;



Compensate the parties of collisions for their losses and provide care for their
injuries in accordance with the standards of care prevalent in Ontario;



Provide timely resolution of claims;



Provide auto insurance at prices appropriate to the risk;



Provide accessible information to allow consumers to make informed decisions
about auto insurance products and services;



Provide consumers access to a competitive insurance market characterized by a
number of insurers actively competing to serve their needs;



Allow insurers to earn a return commensurate with their risk.

2. Pro-active Stewardship of the Ontario Auto Insurance System
Because the purchase of motor vehicle insurance is mandatory, it is highly regulated with
respect to the content of the product, price, and insurers’ adherence to legislative and
regulatory requirements. However, whether by design or circumstance, there currently is
little pro-active management of the system to ensure that the market is stable and not
vulnerable to sudden price and availability shocks, and that it can be efficiently
administered. Many of the sources of the current extraordinary pressures on costs have
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been known for some time. Under a proactive stewardship model, these pressures could
have been, at least partially, addressed through regulations, guidelines, and bulletins. As
well, we believe that there is a need for specific legislative authority to deal with
precedent-setting court and arbitration decisions that are at odds with the purpose of
benefits provisions, and future stability of the system.

Recommendation 21
Amend the mandate of the Financial Services Commission of Ontario so as to
require it to report to the Minister of Finance annually on the state of the
automobile insurance market and to include in the report, recommendations for
actions needed to contain potentially destabilizing developments in the market.

Recommendation 22
Incorporate a legislative provision granting the government regulatory authority to
negate the precedent-setting effect of court/arbitration decisions that, if applied
generally throughout the system, would undermine the purpose of benefits
provisions and threaten the stability of the market.

3. An efficient mediation/arbitration system for SABS disputes
Since 1990, the regulator has administered a dispute resolution program exclusively
applied to SABS benefits issues. Over that period, this program has transformed from a
rarely accessed dispute resolution mechanism to a multifaceted regulatory arm that
exercises broad influence over the evolution of the SABS system, but which in itself is
subject to little effective accountability. Moreover, the mediation/arbitration system has
become inordinately expensive, frequently incorporating long time delays and duplicative
processes. Only a small proportion of cases are utilizing it to the point of decision, and
most of those cases are about matters other than benefits: procedure, expenses,
assessments.
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Recommendation 23
Implement legislative changes that:


Ensure arbitration decisions are not capable of making precedent;



Remove the authority of FSCO arbitrators to make special awards;



Amend the appeals process so that appeals from a decision of a FSCO arbitrator
are made directly to the courts, which would affirm or reverse the decision on
grounds of correctness as to law, or unreasonableness as to facts. Bringing
appeals to the courts will merge together the two dispute streams, effectively
creating only one body of law to know and apply.

4. Use of Administrative Monetary Penalties to enforce compliance

At present, FSCO does not have the tools to quickly and fairly
address the spectrum of regulatory breaches.

Under the current Act, the regulator has had resort to two possible remedies for statutory
breaches: either a “slap on the wrist” by way of a Cease and Desist Order (CDO) or, at
the other end of the continuum, the laying of a criminal charge. While each approach
may be appropriate in certain circumstances, IBC’s position is that the overwhelming
majority of regulatory breaches, whether intentional or unintentional, likely fall between
the two extremes. At present, FSCO does not have the tools to address or manage these
breaches.

FSCO has indicated that it requires more varied enforcement tools in order to respond to
regulatory challenges in a more flexible manner. We agree and support the introduction
of an Administrative Monetary Penalty (AMP) scheme for this purpose.

AMPs are

relatively new additions to all manner of regulatory statutes. They are intended to
provide the regulator with the ability to respond quickly and fairly in the event a breach
arises and merits some form of penalty to function as an individual and group deterrent.
When designed and working well, AMPs enable the regulator to issue a sanction with
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“teeth” but not to engage approaches that are exceedingly punitive, given the nature of
the infraction.

Recommendation 24
Develop and use a range of enforcement remedies to ensure matching of the nature
of the breach with the penalty, including:


Cease and Desist Orders to address minor breaches, with an avenue of appeal to
a FSCO tribunal



AMPs to address breaches ranging from minor to serious but where there is not
criminal intent. AMPs should be assessed and determined by the regulator on a
strict or absolute liability basis, and the avenue of appeal should be to a FSCO
Tribunal and from there to Divisional Court



Criminal prosecution under s. 477 of the Act to be used only where there is clear
evidence of intent to commit the breach and where it is of such an egregious
nature as to threaten the integrity of the market.
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VIII.

Returning Rate Regulation to Normalcy

IBC urges that Part XV, which deals with the setting of insurance rates, also be included
within the scope of this review. Since Ontario enacted the Automobile Insurance Rate
Stabilization Act (Bill 5) on October 23, 2003, the regulation of auto pricing has been
particularly onerous. After accounting for initial rate adjustments, on a going-forward
basis any applications for rates that exceed the authorized rates have had to demonstrate
that a rate is “just and reasonable in the circumstances, having regard to the insurer’s
exceptional financial circumstances; and …it is in the public interest to approve a rate
that exceeds the authorized rate”.

Since then,

the average rate changes for rate

applications approved in 2004, 2005, 2006 and 2007 have been -10.60%, -2.43%, -1.27%
and +0.55%, respectively, for the entire market – this during a period when average
claims costs have been consistently rising.

How quickly automobile insurance prices can be set to reflect
market conditions is of critical importance to insurers and
ultimately consumers.

Bill 5 also eliminated restrictions on the time period for the approval of applications for
rate changes by the Superintendent. How quickly automobile insurance prices can be set
to reflect market conditions is of critical importance to insurers and ultimately
consumers. Insurance prices need to move with costs as they do in other industries. The
longer the delay in price adjustment to cost trends, the more volatility consumers will
experience in their insurance premiums.

Recent years have seen an international trend to more liberalized rate regulation systems,
considerable academic research on the benefits of competitive rating systems and new
thinking on the part of governments and regulators. The European Union and Australia
have no price controls on auto insurance rates and the US has been moving to more
competitive systems. In the US between 2002 and 2007, 16 states have moved to
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competitive rate regulation using market forces to set prices, including Massachusetts
which, after 30 years of state-set rates, moved to a competitive system in April 2008.

Academic research is consistent in demonstrating that heavy-handed interventions in the
competitive marketplace for the purpose of rate setting do not deliver availability,
affordability and market stability. As Sharon Tennyson, Associate Professor in the
Department of Policy Analysis and Management at Cornell University concluded in a
recent paper, titled Efficiency Consequences of Rate Regulation in Insurance Markets,
“the objectives of insurance rate regulation can generally be characterized as a desire to
achieve universal insurance coverage and to assure reasonable rates for all consumers,
while maintaining insurer solvency. The case against rate regulation arises not from
disagreement with these objectives, but from the inherent difficulties of achieving them
through price regulation in a competitive marketplace. Regulations cannot eradicate the
underlying incentive forces that govern decisions in markets, and regulations that ignore
these forces lead to unintended consequences that worsen market outcomes”. In a similar
vein, restrictions on underwriting and pricing variables that meet other requirements of
the legislation can reduce the benefits of competition in maximizing the availability of
automobile insurance.

The direct regulation of bank rates ended decades ago, when the Porter Commission
recommended “a more open and competitive banking system” that included lifting the
per annum interest rate ceiling. The subsequent withdrawal of restrictive regulation was
heralded for its potential to improve efficiency, competitiveness and innovation in
banking, and was accompanied by banks providing better information to their customers
about the real cost of loans.

Recommendation 25
Adopt a stepped approach to modernization of the rate regulation system:
1. Immediately repeal Bill 5 and reinstate the criteria for Respond to Market
(R2M) filings for expedited rate applications where the application is certified by
the CEO of the insurance company;
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2. Replace the requirement for annual CLEAR filings with submission of an
annual “letter” filing indicating date of implementation and including sample
profiles and updated rate pages following the release of the revised CLEAR
table;
3. By 2009, replace the current expedited rate application process under section
410 with a new simplified, expedited “file and use” system for private passenger
automobile rate applications with an agreed upon method for establishing the
R2M criteria under which a rate application would qualify;
4. By the end of 2011, phase out the other R2M restrictions, such as the ROE limit,
and introduce an unrestricted “file and use” system for all categories of
automobile insurance rate applications.
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CONCLUSION
Government and insurers share the common goal of providing readily available
automobile insurance for Ontarians at rates that are stable and neither excessive, nor
inadequate. Both also envisage a system to deal with the aftermath of motor vehicle
collisions that is efficient and effective in repairing property and caring for injured
individuals.

Yet, despite government’s and the industry’s best efforts, our common goals have proved
elusive. We have an automobile insurance system today that is in a grave condition.
Consumers have a right to expect that insurance will remain readily available and
affordable. In the preceding pages of our paper, we have discussed the factors that are
threatening both the availability and affordability of the auto insurance product. In
summary, the system that deals with the parties to collisions is rife with abuse and waste,
is overly complex for consumers to navigate, is by all accounts far too generous for most
injuries, and is extremely vulnerable to unexpected and sudden destabilization. In
addition, the current methods of price setting for automobile insurance only exacerbate
the instability of the system. This toxic mix of factors has led to increasing claims costs
which, coupled with declining premiums, are producing loss ratios that cannot be
sustained without serious consequences for consumers.

There is no easy, quick fix. The solutions are complex and span a multitude of issues, not
unlike the contributing problem areas. We have consulted widely with the industry in
both identifying the root causes of the deteriorating situation and in proposing real
solutions. We look forward to discussions with the government regarding our analysis of
the current state of the auto insurance market and the actions that we believe are
necessary to provide Ontario consumers with a stable automobile insurance product at
affordable prices.
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SUMMARY OF RECOMMENDATIONS
Recommendation 1
To reduce the perception that excessive resources are available for the vast majority
of claims, and to eliminate health providers’ use of assessments as a separate income
stream from auto insurance, IBC proposes consideration of the following options:
a) For non-Catastrophic (CAT) claimants, establish the maximum limit for
payments for medical/rehabilitation and provider-initiated assessments at
$25,000, but retain the $100,000 limit for injured persons admitted to a public
hospital for at least two consecutive days in the immediate aftermath of the
injury;
OR
b) For all non-CAT claimants, establish the maximum limit for payments for
medical/rehabilitation and provider-initiated assessments at $25,000 first-party
injury claimants.

Recommendation 2
Redefine the AB Med/Rehab Benefit Package for Minor Injuries as follows:
For injuries defined as sprain and strain injuries, skin wounds and non-extensive
burns and/or sequelae pain syndromes and psychological manifestations:


The first term of treatment for these injuries is the PAF with no additional
assessment through the PAF period except on referral of a physician specialist.
If requested by the claimant, the insurer is required to arrange assessment by a
physician specialist for the purpose of identifying if PAF treatment is unsuitable
for the individual.



The basic PAF treatment envelope is enhanced by $500 to permit
examination/treatment by a social worker/psychologist/psychological associate, if
psychological manifestations are present.



Post-PAF assessments and treatment by all provider types are subject to a hard
cap of $1,500.



Other benefits restrictions applying to this group are:
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− No access to attendant care (as at present);
− No access to in-home and worksite assessments;
− Ancillary benefits for housekeeping/home maintenance and caregiver support

limited to the first two weeks following the collision.

Recommendation 3
Redefine the AB Med/Rehab Package for all other injuries except CATs as follows:


Benefit changes
− Housekeeping/home maintenance, attendant care, caregiver, and dependent

care benefits not payable to claimant family where no economic loss is
incurred.
− Attendant care benefit limited to $20,000 aggregate.
− Where attendant care benefit paid and no proof of service incurred, insurer

may recover amount of benefit from future payments.
− Provide a definition of “incurred” in the Regulation.
− Restrict the health professionals who can authorize a Form 1 to Registered

Nurses and Occupational Therapists, under whose scope of practice this falls
and who are trained for this purpose.
− Do not permit multiple elections among income replacement, non-earner, and

caregiver benefits during the duration of a claim.
− Regarding the income replacement benefit, if claimant is not actively

employed, calculate benefit from previous year’s net income reported for tax
purposes, if available.
− Specify that entitlements provided under sections of the SABS other than s. 14

and s. 15 (medical rehabilitation), cannot be shifted to s. 14 and s. 15. (e.g. Ms.
G vs. Pilot decision to provide up to 10 years of childcare).


Assessment (s. 24) changes
− Permit 10 days for review of all assessment requests where the amount is

greater than $200, and for assessment requests less than that amount after the
second insurer-paid assessment.
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− Require all assessment proposals to be signed by the claimant, unless waived

by the insurer.
− Following determination that a s. 24 assessment is not “reasonable and

necessary”, do not allow submission of another s. 24 assessment by the same
provider or another provider where the scope is substantially the same as the
rejected one.
− Permit in-home assessments to be payable only in cases where the claimant’s

injury has resulted in admission to hospital for a stay of at least two
consecutive days in the immediate aftermath of the injury.
− Permit worksite assessments only when the health provider is accompanied by

the claimant.

Recommendation 4
Redefine other s. 42 Processes


Eliminate the “rebuttal” feature for all referrals.



Remove geographical boundaries for location of examinations.



Repeal the provisions under section 5 of the Unfair & Deceptive Acts or
Practices (UDAP) regulation that are intended to enforce adherence to s. 42
provisions.

Recommendation 5
Revise the test of qualification for Accident Benefits


Define the qualification as flowing from injuries “principally caused by” the use
or operation of a motor vehicle.

Recommendation 6
Prevent the accumulation of exorbitant interest costs when old claims are reopened:


Establish the maximum interest chargeable on outstanding SABS debts at Prime
+ 1% per annum.
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Recommendation 7
To prevent inadvertent proliferation of health providers who are able to authorize
treatment plans, assessment proposals and other SABS procedures:


Change the definition of health professionals in the SABS such that the reference
is

to

individuals

“authorized

by

law

to

use

the

title

(chiropractor/physiotherapist/massage therapist etc.)”.

Recommendation 8
Insurers have identified a number of “housekeeping” amendments that need to be
made to the SABS in order to make claims handling more efficient and avoid
unnecessary costs. These are as follows:


Permit discontinuance of a specified benefit when the claimant’s provider says
that the benefit is no longer needed (currently, a s. 42 referral is required to stop
the benefit in these circumstances);



Permit denial of a benefit request without requirement for a s. 42 referral when
the denial is unrelated to a health issue, e.g., exceeds policy limits, settlement has
occurred etc.;



Permit insurers to exceed s. 42 timelines as long as the benefit is paid for the
period that the timeline is exceeded;



To avoid the cost of multiple OCF-3s after the original entitlement is established
and the insurer agrees benefits should be continued, make further submission of
these forms subject to the insurer’s request;



Amend s. 37 (2) (d) to add “has resumed his pre-accident care giving duties”, in
order to allow the insurer to discontinue a care-giver benefit when the need for
the benefit no longer exists;



Remove the restriction on an insurer’s ability to request a s.42 referral ONLY at
the time of request for an OCF-3;



Limit the time for submitting expenses and disability income claims to one year
after they are incurred;



Allow for the delivery of notices by courier deposited in the claimant’s mailbox.

Insurance Bureau of Canada

Page 51

Recommendation 9
a. Amend the definition of catastrophic impairment to:


Prescribe that for s. 2(1.2)(f) and (g), the American Medical Association’s
Guides to the Evaluation of Permanent Impairment, 6th Edition, 2008 be used
to evaluate impairment;



Clarify that s. 2(1.2)(f) does not include impaired brain functioning; and



Clarify that with respect to s. 2(3), conditions that are identified as “not
ratable” according to the AMA Guides may not contribute to the final
impairment score.

b. Within six months, publish a guideline setting out the expected conduct of
catastrophic impairment assessments specifying:


Only registered physicians can perform such assessments within their
applicable scope of practice and field of expertise;



The specialized certification requirements that must be met before a
physician’s CAT determination findings need to be recognized by insurers
for the purposes of s. 42;



A definition of conflict of interest with respect to the performance of CAT
evaluations, including a requirement that a treating physician may not
undertake the assessment of his/her patient to determine catastrophic
impairment;



Insurers are not obligated to pay more than a total of $15,000 for an
assessment or group of assessments to determine whether catastrophic
impairment has been sustained for the purposes of entitlement to Accident
Benefits;



Assessors must prepare assessment reports in a standard format set out by
the guideline, and report format should include the use of Impairment
Classification Grids as outlined in the AMA Guides 6th Edition on page 13.
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Recommendation 10


Develop and issue a Guideline governing development of Future Care Plans for
the AB and Tort compensation streams, respectively, that are based on the
community standards established in the CCAC system.



Permit insurers to deny payment under AB for claimant-initiated Future Care
Plans that do not follow the FSCO guideline governing Future Care Plans in the
AB benefit stream.



Introduce a legislative rule prohibiting declaratory relief for future medical
rehabilitation and attendant care based on a Future Care Plan introduced at
trial.

Recommendation 11
Establish a specialized Personal Injury Court to handle personal injury cases
exclusively.

Recommendation 12
Disallow recovery in Tort for:


Health provider extra-billing above the Superintendent’s Compensation
Guideline;



In cases that do not meet the Tort threshold for injury severity, AB limits on all
benefits except income replacement; and



AB dispute resolution costs.

Recommendation 13
Legislate a requirement that the Tort deductible is taken into account in decisions
on the awarding of court costs.

Recommendation 14
Amend the “joint and several liability” standard for motor vehicle collisions such
that the liability for payment of damages among several defendants follows the
apportionment of liability.
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Recommendation 15
With respect to the awarding of punitive damages:


Legislate that the auto policy does not cover punitive damages.

Recommendation 16
Establish a protocol setting out clear rules for the production of information in
court and FSCO arbitration proceedings and establish consequences for failure to
comply with this protocol.

Recommendation 17


Legislate against extended health carriers’ exclusion of benefits for auto accident
injuries.



Legislate explicit language to ensure that lump sum settlements are allowed to
offset ongoing loss of income exposure.



Require mandatory commutation of AB health care and disability benefits by
the AB insurer with Tort insurer for Tort BI claims.



Amend relevant sections of the Insurance Act to allow the valuation of collateral
benefit offsets by private arbitration. (Note that it is not the intention of this
measure to force extended health carriers to commute collateral benefits, but
only to allow their valuation through a fair process.)

Recommendation 18
Support the private member’s bill, Bill 87, An Act to regulate the motor vehicle
towing industry in Ontario, introduced in the Legislature by David Zimmer, MPP.
Bill 87 will:


Establish a self-regulatory regime for the private towing and storage industry,
with 40% of the governing body appointed by the government to represent the
public interest;



Require registration by all tow truck operators and vehicles doing business in
the province;
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Require the self-regulatory body to establish market conduct and safety
standards, and a code of conduct prescribing and describing the actions and
activities that registered individuals could and could not perform.

Recommendation 19
Implement the following changes to the legislation, regulations and other rules
governing Property Damage issues:


Replace the term “household” with “dwelling” in section 7.2.3 of the Ontario
Automobile Policy (OAP1);



Exclude from coverage, collision and specified perils claims in cases where an
individual in the insured’s dwelling steals the vehicle as set out in section 7.2.3. of
the OAP1;



Amend Section 6.2 of the OAP1 to clarify that the insurer is not obliged to pay
for the cost of renting an “identical” replacement vehicle;



Apply the Statutory Conditions to Section 6 of the OAP1;



Amend Section 236 of the Insurance Act such that notice of insurance
termination provisions do not apply in respect of temporary coverage issued
during consideration of an application for insurance, and it is specified that
termination clauses include binders;



Amend the OPCF 43 – Removing Depreciation Deduction to include items such
as licensing fee, warranty, administration fee in policy wording under section 2.5
“What is not covered”, and change “and” to “or” in the list of items not covered;



Amend the Insurance Act to include a statement authorizing insurers to collect,
use, and disclose personal information pursuant to the investigation of a claim.

Recommendation 20
Legislate a purpose statement in Part VI of the Insurance Act incorporating the
following objectives:


Provide consumers with timely access to a variety of auto insurance products
that meet their needs;
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Compensate the parties of collisions for their losses and provide care for their
injuries in accordance with the standards of care prevalent in Ontario;



Provide timely resolution of claims;



Provide auto insurance at prices appropriate to the risk;



Provide accessible information to allow consumers to make informed decisions
about auto insurance products and services;



Provide consumers access to a competitive insurance market characterized by a
number of insurers actively competing to serve their needs;



Allow insurers to earn a return commensurate with their risk.

Recommendation 21
Amend the mandate of the Financial Services Commission of Ontario so as to
require it to report to the Minister of Finance annually on the state of the
automobile insurance market and to include in the report, recommendations for
actions needed to contain potentially destabilizing developments in the market.

Recommendation 22
Incorporate a legislative provision granting the government regulatory authority to
negate the precedent-setting effect of court/arbitration decisions that, if applied
generally throughout the system, would undermine the purpose of benefits
provisions and threaten the stability of the market.

Recommendation 23
Implement legislative changes that:


Ensure arbitration decisions are not capable of making precedent;



Remove the authority of FSCO arbitrators to make special awards;



Amend the appeals process so that appeals from a decision of a FSCO arbitrator
are made directly to the courts, which would affirm or reverse the decision on
grounds of correctness as to law, or unreasonableness as to facts. Bringing
appeals to the courts will merge together the two dispute streams, effectively
creating only one body of law to know and apply.
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Recommendation 24
Develop and use a range of enforcement remedies to ensure matching of the nature
of the breach with the penalty, including:


Cease and Desist Orders to address minor breaches, with an avenue of appeal to
a FSCO tribunal



AMPs to address breaches ranging from minor to serious but where there is not
criminal intent. AMPs should be assessed and determined by the regulator on a
strict or absolute liability basis, and the avenue of appeal should be to a FSCO
Tribunal and from there to Divisional Court



Criminal prosecution under s. 477 of the Act to be used only where there is clear
evidence of intent to commit the breach and where it is of such an egregious
nature as to threaten the integrity of the market.

Recommendation 25
Adopt a stepped approach to modernization of the rate regulation system:


Immediately repeal Bill 5 and reinstate the criteria for Respond to Market
(R2M) filings for expedited rate applications where the application is certified by
the CEO of the insurance company;



Replace the requirement for annual CLEAR filings with submission of an
annual “letter” filing indicating date of implementation and including sample
profiles and updated rate pages following the release of the revised CLEAR
table;



By 2009, replace the current expedited rate application process under section
410 with a new simplified, expedited “file and use” system for private passenger
automobile rate applications with an agreed upon method for establishing the
R2M criteria under which a rate application would qualify;



By the end of 2011, phase out the other R2M restrictions, such as the ROE limit,
and introduce an unrestricted “file and use” system for all categories of
automobile insurance rate applications.
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Disclaimer
The information contained in the Evidence Based Classification of Brain Impairment:
Application to Catastrophic Impairment Classification report reflects the current state
of knowledge at the time of publication (2008). The information is designed to provide
accurate information in regard to the subject matter covered. This report represents
the view of the consensus expert panel, which was arrived at after careful
consideration of the evidence available. The panel considered the evidence and did
not do any formal evaluation of whether the framework would increase or decrease
the number of insurance claims considered catastrophic. The evidence was used to
formulate the conclusions to the greatest extent possible.
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Introduction
Traumatic Brain Injury (TBI), broadly defined as brain injury from externally
inflicted trauma, may result in significant impairment of an individual's physical,
cognitive, and psychosocial functioning. TBI affects people of all ages and is the
leading cause of long-term disability among children and adults. The definition of
brain impairment and its relationship to the predictability of long-term outcomes
has come under scrutiny from consumers, government, care providers and
private payment stakeholders. Our current measures, whether enshrined in
legislation or commonly held practices and beliefs, need to be reviewed and
reconsidered in light of the current state of the science and evidence.
The Insurance Bureau of Canada (IBC) asked the Ontario Neurotrauma
Foundation (ONF) to provide the current science and evidence with which to
measure and define brain impairment. In particular, the Insurance Bureau of
Canada is interested in the definition of catastrophic brain impairment. The
Insurance Bureau’s interest stems from concern they have in regards to the
current Ontario regulation governing no-fault automobile injury benefits (the
Statutory Accident Benefits Schedule) definition of catastrophic brain impairment.
The regulation cites the use of the Glasgow Coma Scale (GCS) based on articles
published in 1975 and 1981. Ontario Neurotrauma Foundation provided funding
to conduct a scientific literature search and convene an expert consensus panel
on brain impairment in response to a need for further attention on catastrophic
brain impairment. The consensus conference was to address the following key
questions:
 What are the characteristics of catastrophic brain impairment?
 What are the appropriate measurement(s) to be used for determining
catastrophic brain impairment?
 What are the appropriate time intervals or periods where measurements
need to be taken in order to validate the categorization?
 How does one measure or monitor changes in individuals over time to
appropriately sustain or change their categorization?
 Is the initial categorization at time of injury a good predictor of long term
outcome?
 Is subsequent categorization at other time intervals a good predictor of
long term outcome?
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Purpose of the Report
The objective of the Evidence Based Classification of Brain Impairment:
Application to Catastrophic Impairment Classification report is to provide an
evaluation framework based on best evidence to assist in predicting future care
needs after traumatic brain injury for adults older than 21 years of age. This
report provides an overview of a detailed scientific literature search for effective
measures for classifying brain impairment and presents the conclusions and
recommendations of an expert consensus panel regarding the measures and
timing of using the measures. The target audience for this report includes, but is
not limited to, clinical practice communities and insurers and other health care
funders.

Consensus Group Participants
Consensus panel members were invited based on their knowledge of brain
impairment and management of traumatic brain injury. The panel consisted of a
balance across the continuum including acute, rehabilitation and community
health care providers. The purpose of the panel was to deliver a set of evidence
based measures that could be used to classify severe (catastrophic) brain
impairment for the purpose of provincial policy development. The panel was also
asked to identify the necessary tools at each stage of the continuum of recovery.
Participants were requested to declare any potential conflict of interests that
might arise from recommendations of any specific measures and timing of using
the measures for classifying catastrophic brain impairment. No participant
declared a potential conflict.
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Methodology
Figure 1 highlights a number of steps that were taken to prepare for the
consensus conference for January 30th, 2008 and also the development of the
report.

Initial Consensus Panel Meeting
December 11th, 2007

Systematic Literature Review
(Parkwood, London, ON - ABI Team)

Expert Consensus Panel Meeting
January 30th, 2008

Evidence Based Classification of Brain
Impairment: Application to Catastrophic
Impairment Classification

Figure 1: Project Methodology.
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Initial Consensus Panel Meeting
An initial consensus panel meeting was held on December 11th, 2007. The
purpose of the initial meeting was to:
1) Identify potential clinical and other measures of brain impairment to
classify patients to severe (catastrophic) brain injury on which a detailed
literature search would be performed.
2) Assign topic expert leaders for literature review (e.g. Glasgow Coma
Scale (GCS), Clinical Assessments, Imaging, Neuropsychology Testing and
other tests like Electroencephalography (EEG) and Somatosensory Evoked
Potentials (SEPs)) to guide the ERABI (Evidence Based Review of Acquired
Brain Injury) research assistants in their literature search strategy.
The panel members were separated into three small groups consisting of seven
to eight people each. Each group was given a specific topic area(s) in brain
impairment assessments (i.e. one of Clinical Assessment, Neuroimaging and
Special Physiological tests, or Neuropsychological Testing). The groups met
individually to identify assessment tools that might potentially be used to classify
catastrophic brain impairment. The small groups then presented their
suggestions with all members at the meeting. Table 1 provides the following list
of measures that were proposed at the meeting.
Table 1: List of Measures Proposed at Meeting.
Clinical Assessment
Early

Neuro-Imaging

Special Tests

Post Acute

Neuropsychological
Tests

Age

Functional
Independence
Measure (FIM)

Magnetic Resonance
Imaging (MRI)

Apolipoprotein E
(APOE)

Transcranial Magnetic
Stimulation (TMS)

Co-Injury

Ranchos Los
Amigos

Positron Emission
Tomography (PET)

Magnetoencephalography (MEG)

Trail Making Test
A&B

Co-morbidity
(Alcohol/Drug,
Psychiatric)

Glasgow Outcome
Scale (GOS)

Near Infrared Imaging

Transcortical
Stimulation Cognitive
Evoked Potentials

Wisconsin Card Sorting
Test (WCST)

Glasgow Coma
Scale (GCS)

Disability Rating
Scale (DRS)

Functional MRI

SeizuresElectroencephalography

The Western Neuro
Sensory Stimulation Profile
(WNSSP)

Intracranial Pressure

Post Traumatic
Amnesia

Computed Tomography
(CT) Scan

Somatosensory Evoked
Potentials (SEPs)

Length of Coma

Hypotension

Single Photon Emission
Computed Tomography
(SPECT) Scan

SP100

Pupillary Reflexes

Hypoxia

Galveston
Orientation and
Amnesia Test
(GOAT)
Pre-hospital History
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Systematic Literature Review
Literature Search Strategy
A comprehensive search was conducted to identify published measures and to
identify their psychometric properties as they relate to classification of
catastrophic impairment. Electronic databases including OVID
(MEDLINE/Pubmed, CINAHL, PsycINFO, and Web of Science) were used to
conduct the systematic search.
Inclusion Criteria
The following key words were used to search the literature: traumatic brain
injury/brain injury were paired with the following: age, Glasgow Coma Scale
(GCS), Glasgow Outcome Scale (GOS), Computerized Tomography Scan (CT
Scan), Magnetic Resonance Imaging (MRI), Galveston Orientation & Amnesia
Test (GOAT), Post Traumatic Amnesia (PTA), Injury Severity Scale (ISS),
Intracranial Pressure (ICP), Length of Coma (LOC), pupillary reaction,
Somatosensory Evoked Potentials (SEPs), long-term outcomes (such as the
Disability Rating Scale (DRS)), Trail Making Test (TMT), and Wisconsin Card
Sorting Test (WCST). A manual search of the references of relevant articles was
conducted. English and French language measures with sufficient information
on their validity as related to brain impairment were retained for review by the
consensus expert panel. All articles that described the predictive ability of the
aforementioned factors for the prognosis of moderate or severe TBI were
included.
Exclusion Criteria
Assessment measures were excluded if they had less than three publications,
had only been used by the original developer or were used only for another
population (i.e. stroke population). These criteria were chosen so as to ensure
that any proposed measure had been tested in a large variety of individuals with
brain injury. Studies that only included mild TBI or primarily a paediatric study
sample were excluded.
Data Abstraction
The abstracts of each of the selected references were reviewed. If the publication
fit the criteria above, then they underwent detailed review. The reviewers
extracted from each of the article, critical information such as the assessment
measures used, the number of subjects, the time since onset of injury and the
conclusions of the study. The key results related to traumatic brain injury were
compiled and tabulated for the expert consensus conference. Appendix A
provides a table for each measure with relevant citations from the literature that
was provided to the conference expert panel.
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Expert Consensus Panel Meeting
The expert panel consensus conference was subsequently held in Toronto on
January 30th, 2008. The objectives of the consensus conference and rules that
are common to consensus group process were reiterated at the beginning of the
consensus panel. The current Ontario insurance legislation concerning
classification of catastrophic brain impairment was presented. The project team
subsequently provided an overview of the literature search strategy and then
proposed a framework for discussion.
Generation of Measures/Timing
Panel members were separated into three small groups. Each group
systematically discussed each of the measures that had been identified in the
literature search. Each topic was discussed with reference to the tabulated
scientific evidence provided by the project team and expert opinion surrounding
the topic. The small groups then reconvened, presented their findings and
participated in a plenary session to discuss the tools selected by their group. The
list of tools was narrowed to a smaller list of potential tools and a consensus was
developed about a provisional framework.
Consensus Conference Process
In order to build a consensus as to the threshold numbers for catastrophic
classification and when the measures should be administered, experts were
asked to individually vote on a number of recommendations using a modified
Delphi voting technique to narrow them to the most important and relevant
recommendations. A final discussion reviewed the findings of the voting to
ensure that all were in agreement with the most commonly selected
recommendations. The panel then concluded by discussing any other potential
measures that could have been included and any evidence that needed further
review. Appendix B provides the January 30th, 2008 consensus voting results.

Development of the Evidence Based Classification of Brain
Impairment Report
Following the conference, the measures and the appropriate timing of
administration developed by the experts were collated and verified. The edited
measures/timing were then circulated to participants by email. Each member was
given an opportunity to provide additional feedback and to request clarification or
change. Changes and clarifications were made based on the feedback and on
further verification of the literature. Group members were then asked to approve
the measures/timing.
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Expert Panel Findings
Table 2 provides an overview of all the proposed measures and a rationale for
why they were ultimately included or excluded from the evidence based
framework.
Table 2: Overview of Proposed Measures.
Measures

Reasons for Inclusion/Exclusion

Early Clinical Assessments
Included in the evidence based framework. The panel agreed
that Age was a predictor of negative outcome. Evidence by
Rothweiler et al. (1998), suggested that those over age 60 had
worse outcomes.
Age
Comment: The panel felt that the proposed framework should
apply only to those individuals older than 21 years of age. The
brain is still maturing in individuals under 21 and therefore a
separate evidence based review is required.
Not included in the evidence based framework. Toschlog et
al. (2003) found that when stratified by Injury Severity Score
admission categories (a measure of other co-injuries), no
significant differences were found between discharge and
admission FIM scores (i.e. rehabilitation potential).
Co-Injury

Comment: Previously some authors thought that multiple injuries
may further stress an injured brain. The panel felt that co-injury
did not predict a more severe brain injury outcome based on the
evidence above.
Please note: Other injuries (e.g. orthopaedic injuries) may
have impact on future care needs unrelated to the brain
injury and these needs were not considered by the experts
on this panel in developing the framework below.

Co-morbidity
(alcohol/drug,
psychiatric)

Not included in the evidence based framework.

Glasgow Coma
Scale (GCS)

Included in the evidence based framework. Please see the
discussion below.

Intracranial
Pressure

Comment: Limited literature was found about this topic.

Not included in the evidence based framework. A single
occurrence of either ICP>25mm Hg (p=0.040) or ICP>30 mm Hg
(p=0.010) during the first 96 hours of care was associated with
an adverse effect on outcome. Patients were more likely to have
a poor outcome as the number of episodes of elevated ICP>25
mm Hg increased.
Comment: The panel was of the opinion that this measure may
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be difficult to obtain at all hospitals in Ontario especially those
without neurosurgical care despite the fact that it may have
prognostic value.
Not included in the evidence based framework. Some
authors have identified that length of coma is a predictor of
outcomes.
Length of Coma

Comment: Measurement of the length of coma is difficult
because of confounding factors such as sedative medications
and need for ventilation would make measurement of this
difficult.
Not included in the evidence based framework. Marmarou et
al. (2007) found odds ratios for poorer outcome increases when
one pupil is non-reactive and even more when both pupils are
non-reactive.

Pupillary Reflexes
Comment: This examination does seem to have value, however,
the data about pupil reactivity is not always available on clinical
charts and may not have standardized evaluation and therefore
was not included in the framework.
Galveston
Orientation and
Amnesia Test
(GOAT)

Included in the evidence based framework. This assessment
is used to determine when a person with brain injury has
emerged from the initial period of post traumatic amnesia.
Please see the discussion below.
Not included in the evidence based framework.

Pre-hospital History

Comment: No literature was identified that addressed the
predictive value of the pre-hospital history.

Post Acute Clinical Assessments

Functional
Independence
Measure (FIM)

Not included in the evidence based framework. Hammond
et al. (2004) found that the brain injury outcome at 1 year and 5
year was correlated somewhat with the FIM Cognitive and Motor
scores. Please refer to Appendix A.
Comment: The panel believed that the FIM score was relatively
insensitive to cognitive functioning and therefore was not
superior to other tools in determining future care needs.
Not included in the evidence based framework. Limited
literature was found about the predictive value of this tool.

Ranchos Los
Amigos

Glasgow Outcome
Scale (GOS)

Comment: This scale is a descriptive scale of the stage of
recovery and has not been used for severity of brain injury. It
was felt to be relatively insensitive to the individual’s need for
care and rehabilitation.
Not included in the evidence based framework. King et al.
(2005), did find that GOS at 3 months was strongest
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independent predictor of outcomes at 12 months on the GOS
(odds ratio=15.2, p<0.001). The probability of a poor outcome
(defined as GOS 1-3 at 12 months) ranges from 89.4% (95%CI:
85.7, 93.2%) for those with GOS 2 at 3 months to 0.11%
(95%CI: 0.0, 0.14%) for GOS 5 at 3 months.
Comment: While extensively used with some evidence that it
predicts outcomes if administered at three months, the experts
felt that the use of this tool was difficult because it has only 5
levels and even those with moderate disability may require a
great deal of supervisory care.
Disability Rating
Scale (DRS)
Post Traumatic
Amnesia

Included in the evidence based framework. Please see the
discussion below.
Included in the evidence based framework. Please see the
discussion below.
Comment: Duration of post traumatic amnesia is well correlated
with need for care and outcomes of brain injury.
Not included in the evidence based framework.

Hypotension

Comment: Some authors have suggested that one episode of
hypotension or low blood pressure may have an impact on the
outcomes of brain injury because of decreased blood flow to the
injured brain, however, the literature search did not identify any
strong evidence in this area.
Not included in the evidence based framework.

Hypoxia

Comment: No significant literature was found on the impact of
an episode of hypoxia (low oxygen in the blood).

Mayo Portland
Adaptability
Inventory

Not included in the evidence based framework.

Supervision Rating
Scale

Not included in the evidence based framework.

Neuro-imaging
Not included in the evidence based framework.
Magnetic
Resonance Imaging
(MRI)

Comment: MRI Scans show more lesions and hemorrhages
than CT scans (Levin et al., 1987) and the number of lesions on
MRI predicts length of unconsciousness but the MRI did not
predict future status or health care needs very well (Zhang et al.,
2002).
Not included in the evidence based framework.

Positron Emission
Tomography (PET)

Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
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inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Not included in the evidence based framework.
Near Infrared
Imaging

Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Not included in the evidence based framework.

Functional MRI

Computed
Tomography (CT)
Scan

Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Included in the evidence based framework. Bigler et al.
(2006), found that CT ratings had little predictive ability when
looking at outcomes on the DRS and FIM scores regarding
rehab status (except if a brain stem lesion was noted).
Ono et al. (2001), found that in those with swelling and loss of
the basal cistern on CT Scan (Diffuse Brain Injury III and IV
categories) that poor outcome was likely.
Comment: The panel agreed that if an individual had a GCS of
less than or equal to 9 and signs of swelling as measured by the
obliteration of the basal cisterns and ventricles then this was
indicative of a severe brain injury.

Single Photon
Emission
Computed
Tomography
(SPECT) Scan

Not included in the evidence based framework. This type of
imaging is generated by injection of a radioactive labeled
compound that is taken up by blood vessels. If the brain injury
causes decreases in brain activity, the blood flow or perfusion
may be less. This may be shown in a SPECT scan. There are
some problems that may interfere with the interpretation of this
image such as the presence of migraine headaches.
Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.

Special Tests
Not included in the evidence based framework.
Apolipoprotein E
(APOE)
Magnetoencephalography
(MEG)

Comment: This is a blood test that may indicate a propensity to
develop dementia. It was excluded because it has not been
studied extensively enough.
Not included in the evidence based framework.
Comment: This tool is not readily available across Ontario. It is
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mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Not included in the evidence based framework.
Transcortical
Stimulation
Cognitive Evoked
Potentials

Seizures (Electroencephalography)

Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Not included in the evidence based framework. Amantini et
al. (2005) found that EEG had variable predictive value - for
example, of those who had a reactive EEG on day 10, thirty
people regained consciousness, but 7/30 had a severe
disability. Of those with an unreactive EEG (n=24), 18 had a
bad outcome, while the remaining 6 had good functional
recovery.
Comment: The EEG is a test of brain electrical activity but is not
conclusive in evaluating the severity of brain injury.

Somatosensory
Evoked Potentials
(SEPs)

Included in the evidence based framework. Somatosensory
evoked potentials are tests of three sensory modes i.e. visual,
hearing and sensation in the extremities that are elicited by
repetitive stimulation with simultaneous recording by electrodes
on the scalp overlying the cerebral cortex. They are reflective of
the integrity of the nerve conduction through the central nervous
system. A response wave is elicited and conduction times can
be calculated. Amantini et al. (2005), found that 8 of the 9
persons with TBI with unilateral absence of cortical SEPs died or
had severe disability and all of those with bilateral loss of cortical
responses had a bad outcome (n=11). However, the group with
most uncertainty was those with bilaterally preserved but
abnormal SEP responses. Similarly, Soldner et al. (2001), found
bilaterally absent SEP responses were correlated with poor
prognosis (death or persistent vegetative state) at 1, 3, & 6
months.
Comment: The bilateral absence of SEPs appears to convey a
very poor prognosis. Unilateral absence of SEPs also seems to
indicate a poor prognosis. This tool is available in most tertiary
care hospitals across Ontario and could be used early (within
the first week) to prognosticate.
Not included in the evidence based framework.

SP100

Transcranial

Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.
Not included in the evidence based framework. This
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Magnetic
Stimulation (TMS)

technique involves stimulating the cerebral cortex by applying an
external magnetic coil that evokes an electrical response in the
brain that can be tracked and measured in the extremities.
Similar to SEPs, these reflect the integrity of the central nervous
system.
Comment: This tool is not readily available across Ontario. It is
mostly used for research purposes. While promising, there is
inadequate scientific literature to support its routine use in
establishing severity of brain injury.

Neuropsychological Test

Trail Making Test
A&B

Wisconsin Card
Sorting Test
(WCST)

The Western Neuro
Sensory
Stimulation Profile
(WNSSP)

Not included in the evidence based framework. Little et al.
(1996), found that the Trail Making Test A and B had
correlations of 0.54 (p<0.001) and 0.61 (p<0.001) respectively
with the Disability Rating Scale (DRS).
Comment: This test has a weak correlation with outcome on the
DRS but requires administration by a Neuropsychologist. While
not included, this test may be helpful in confirming the presence
of cognitive impairment to justify the DRS score.
Not included in the evidence based framework. Little et al.
(1996), found that the WCST-Perseverative Responses and the
WCST-Categories had correlations of 0.30 (p<0.01) and 0.31
(p<0.01) respectively with the Disability Rating Scale.
Comment: This test has been shown to have a weak correlation
with outcome on the DRS but requires administration by a
Neuropsychologist. While not included this test may be helpful in
confirming the presence of cognitive impairment to justify the
DRS score.
Not included in the evidence based framework. This tool is
used to measure the responsiveness of those in a state of low
arousal.
Comment: There are few publications about the usefulness of
this tool in predicting future care needs.
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Discussion of Evidence Based Framework for
Identifying Catastrophic Brain Impairment
The experts reviewed a large number of assessments that could potentially be
used to classify catastrophic brain impairment. As can be seen from the
discussion above, there are a number of measures that do have evidence to
support their use in classifying catastrophic brain injury. There are other tools
that are promising and may prove useful in the future. The final set of
assessments that were felt to have sufficient evidence for use were:
1. Glasgow Coma Scale (GCS)
2. Age
3. Computed Tomography (CT) Scan in those with GCS < than 9
4. Somatosensory Evoked Potentials (SEPs)
5. Duration of Post Traumatic Amnesia (possibly measured by the
Galveston Orientation and Amnesia Test (GOAT))
6. Disability Rating Scale (DRS)
NB. Prior to applying these tools, the experts agreed that it was necessary
to establish that the individual had experienced a trauma to the brain as
provided by the definition of traumatic brain injury below.
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Definition of Traumatic Brain Injury
The definition of Traumatic Brain injury (TBI) follows the suggestions of the
American Congress of Rehabilitation Medicine (ACRM). A TBI is defined as an
acute brain injury that results from mechanical energy to the head from external
physical forces.
Operational criteria for clinical identification of those who have experienced a
brain injury include at least one and likely more of the following:
i) Confusion, disorientation, and/or loss of consciousness.
ii) Development of a period of post traumatic amnesia, i.e. a period of
time following the trauma characterized by inability to remember
ongoing events.
iii) Development of other neurological abnormalities such as focal signs or
seizures.
iv) Intracranial lesions on imaging tests.

Notes to Readers About Terminology of Brain Impairment
The reader is asked to note that the scientific literature about brain injury typically
uses the categories mild, moderate and severe brain injury. Catastrophic brain
impairment is not a medical diagnostic term. Severe brain injury as written in the
scientific literature does not necessarily have the same meaning as the concept
of catastrophic impairment as articulated in statutory accident benefits legislation.
Therefore, the expert panel faced the challenge of translating the knowledge and
terminology from the scientific literature so as to be able to identify those who are
considered catastrophically impaired and thus would require substantially more
medical and rehabilitation benefits. Furthermore, catastrophic in accident benefits
legislation terms is an all or none phenomenon, however, the spectrum of
presentation of persons with brain injury is highly variable. Therefore, consensusbased operational definitions follow.
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Operational Definition of Catastrophic Brain Impairment
The panel articulated the following operational definition: Catastrophic brain
impairment is trauma to the brain that results in physical and/or cognitive
behavioural difficulties severe enough that an individual cannot function in the
community in normal expected adult roles and requires regular professional,
social and/or physical support to maintain them safely in the environment in
which they live. Most of these individuals are unable to return to any form of
employment.
Provisionally Catastrophic
These individuals are considered to have had a very significant and in medical
terms “severe” brain injury that may have long-term problems. However, because
of the challenge of predicting outcomes within a few hours of the injury, there are
two types of undesirable errors that could occur:
a. Underestimating the extent of the ultimate impairment and disability
b. Overestimating the extent of ultimate impairment and disability
Therefore, in this group who have significant impairment but may still make a
solid recovery it is recommended that they be considered catastrophic and
receive medical and rehabilitation benefits as if they were designated
catastrophic but should be reassessed at regular time intervals to better
categorize their status. Such benefits typically include but are not limited to a
specialized interdisciplinary rehabilitation team with case management.
Potentially Catastrophic
These individuals have had a brain injury and likely require ongoing medical and
rehabilitation input. The complexity of brain injury dictates they likely require case
managers to coordinate their programs. These individuals also require review to
ensure that they have not been left with injuries that would require extensive
levels of care.
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Recommended Measures and Timing
Once it has been established that the individual meets the criteria for a brain
injury the following algorithm was developed (Figure 2).

STEP 1

Lowest Glasgow Coma Scale Score (6-24 Hours)
≤5

6- 9

Yes

Age > 60
or
CT scan shows swelling
with loss of basal cisterns
or
Absent Somatosensory
Evoked Potentials
(within 14 days)

STEP 3

No

Provisionally
Catastrophic

Catastrophic
Designation

STEP 2

10-13

Potentially
Catastrophic

Duration of Post Traumatic Amnesia (GOAT < 75)
> 60 Days

30-60 Days

< 30 Days

Catastrophic
Designation

Provisionally
Catastrophic

Potentially
Catastrophic

At 6 Months Up to 2 Years: Disability Rating Scale Score > 5
Catastrophic
Designation

Non-Catastrophic
Designation

Figure 2: Evidence Based Framework Algorithm.
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Summary of the Selected Clinical Measures
1. Glasgow Coma Scale
The Glasgow Coma Scale (GCS) (Appendix C) was developed as a simple,
objective assessment of impaired consciousness and coma based on eye
opening, verbal and motor responsiveness (Teasdale & Jennett 1974, Teasdale
& Jennett 1976, Teasdale et al. 1978). It has become the most widely known
and widely used scale in the assessment of level of consciousness (Wade 1992,
Hall 1997, Brain Trauma Foundation, 2000).
The GCS is an observer rating scale consisting of 15 items in three basic
categories (please refer to Appendix C): motor response (6 items), verbal
response (5 items) and eye opening (4 items).
Points are awarded for the best response in each category and category scores
are summed to provide a global GCS score (Wade 1992, Sternbach 2000).
Summed scores range from a minimum of 3 (total unresponsiveness) to a
maximum of 15 (alert, fully responsive). A total of 8 or less is used to separate
coma from non-coma (Wade 1992).
Additional categorical divisions are used to differentiate patients in terms of initial
severity of head injury such that GCS scores of 13 – 15 represent mild injury,
scores of 9 – 12 represent moderate injury and scores of 8 or less represent
severe injury (Sternbach 2000).
The advantage of the GCS is that it is a simple, straightforward and very brief
bedside assessment. It is the most widely used instrument in the assessment of
level of consciousness. GCS scores are a significant predictor of outcome
following head injury; however, the prognostic value of the GCS is increased by
taking other variables into account as well.
The expert panel identified that because it is difficult to conclusively characterize
individuals, there should be a threshold for definitely or automatically catastrophic
at a score of less than 6. In recognition of the literature, most individuals who
have a score less than or equal to 9 are probably catastrophic but even those
with GCS higher than 9 may have a potentially catastrophic injury and should be
followed closely.
In terms of timing of administration, the evidence suggests that administration of
the GCS at 6 hours was more strongly correlated with outcome at 6 months.
Whereas 95% with GCS lower than 5 had unfavorable outcome – prediction of
outcome for patients with initial GCS of 5, 6, 7 was more difficult – 24 hours GCS
scores were preferable among these middle band patients when patients had
either improved or deteriorated into the range in which predictions were more
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accurate (Young et al. 1981); the day 1 GCS was a significant predictor of 6
month outcome on the DRS (p<0.05) (Pastorek et al. 2004).
Expert Panel Recommendations Regarding the Use of the GCS Scale
1. The GCS should be administered frequently in those who have evidence
of a brain injury to help guide treatment and understand the severity of the
brain injury. Ideally, this should be done in the ambulance (pre-hospital), in
the emergency room, whenever status of the brain injured person
changes, at 6 hours post injury and regularly in the first 24 hours. By
choosing this time it is likely that effects that can confound the calculation
of GCS such as low blood pressure, alcohol and other issues will be less
significant.
2. As a result of the evidence cited above, the expert panel voted to examine
the lowest GCS at 6-24 hours as the initial indicator to determine the
degree of brain impairment.
3. The GCS is difficult to administer in individuals who are intubated,
receiving mechanical ventilation and/or because of medical equipment or
interventions. In such cases they may not be assessable on the verbal
scale and or on the eye opening section of the GCS. The panel
recommends that the motor subscale of the GCS can be used to classify
individuals so individuals with a motor GCS of 1-3 (i.e. are demonstrating
either no motor response to painful stimuli, or decorticate or decerebrate
posturing with painful stimuli) have likely sustained a significant brain
injury and should be considered at least provisionally catastrophic.
2. Age
As noted above, older age is associated with a worse prognosis. Evidence
suggests that this decrease in outcomes starts after the age of 30 but the
strongest evidence for poor outcomes comes from those over 60 years of age.
Please note the framework applies to those persons >21 years of age.
Expert Panel Recommendations Regarding the Impact of Age
Those with a GCS<9 and age over 60 are considered to have catastrophic
impairment.
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3. Computed Tomography (CT) Scan
As noted above, the CT scan findings are not strongly correlated with outcomes,
however, the finding of severe cerebral swelling is consistently associated with a
worse outcome.
Expert Panel Recommendations Regarding the Use of CT Scan Information
Persons with a GCS <9 and evidence of swelling severe enough to obliterate
the basal cisterns of the brain should be considered catastrophically impaired.
4. Somatosensory Evoked Potentials (SEPs)
As noted above, the SEPs seem to predict outcome.
Expert Panel Recommendations Regarding the Use of SEP Results
Absence of SEPs is associated with a poor outcome. If administered in the
first 14 days and a response is absent in those with GCS<9, the person likely
has catastrophic impairment.
5. Duration of Post Traumatic Amnesia (PTA)
The duration of post traumatic amnesia is the time from the onset of the brain
injury until the individual regains continuous memory for ongoing events. During
this time the individual is typically disoriented to their condition, the place they
reside and the time and date. The duration of PTA has been found to be a very
strong predictor of outcomes. This is because this disturbance in memory is
correlated with underlying brain impairments such as diffuse axonal injury and
temporal lobe injury. Zafonte et al (1997) found that the duration of PTA
accounted for 20% to 45% of variance in predicting discharge DRS and FIM.
There are a number of ways to assess when PTA is over. Typically clinicians ask
questions of memory and orientation. One tool that has been proposed in the
literature is the Galveston Orientation and Amnesia Test (GOAT) (Appendix C).
The GOAT was intended to evaluate orientation to time, place and person and to
provide an estimation of the intervals prior to and following the injury for which
there is no recall (Levin et al. 1979).
Assessment consists of 10 items regarding orientation to person (name, address
& birthdate), place (city/town and building they are in) and time (current time,
date, month, year & date of hospital admission) as well as memory of events
both after and prior to the injury (Bode et al. 2000). Oral questions are posed
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directly to the patient who may respond either orally or in writing (Levin et al.
1979, Jain et al. 2000). Error points are awarded for each incorrect response,
summed and deducted from 100 to arrive at the total score. Both the scale and
instructions for assigning error points are available in Levin et al. (1979).
The duration of PTA is defined as the period following coma in which the GOAT
score is less than 75 (Levin et al. 1979). PTA is considered to have ended if a
score of 75 or more is achieved on 3 consecutive administrations (Wade 1992,
Novack et al. 2000, Zafonte et al. 1997).
The advantage of the GOAT is that it provides an objective rating of early
cognitive recovery eliminating the need for sometimes ambiguous terminology
used to describe mental status, such as “confused” (Levin et al. 1979). Rasch
analysis demonstrated that items on the GOAT represents a wide range of
difficulty suggesting that the scale is useful for assessing patients with a wide
range of cognitive impairments (Bode et al. 2000).
In terms of limitations, the standard GOAT response format makes administration
difficult with nonverbal patients (Novack et al. 2000). The requirement for oral or
written expression may result in penalizing patients who are experiencing deficits
of expression but not in orientation or in the retrieval or consolidation of memory
(Jain et al. 2000). An aphasia-specific version of the GOAT has been created;
however, it requires further evaluation.
Expert Panel Recommendations Regarding the Duration of PTA
1. Any individual who remains in PTA after 60 days post injury is considered
to have experienced definite catastrophic brain impairment.
2. Any individual who remains in PTA after 30 days post injury is considered
to have experienced a provisionally catastrophic brain impairment.
3. The mental status focusing on memory and orientation of any individual
with traumatic brain injury should be assessed on a regular basis to
determine and pinpoint the length of post traumatic amnesia.
4. Ideally, some standardized tools such as the GOAT should be used to
evaluate individuals with traumatic brain injury.
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6. Disability Rating Scale (DRS)
The Disability Rating Scale (DRS) (Appendix C) was developed to provide
quantitative information regarding the progress of individuals with severe head
injury from “coma to community” (Rappaport et al. 1982). The DRS was
designed to reflect changes in the following areas: arousal and awareness,
cognitive ability to deal with problems around self care, degree of physical
dependence and psychosocial adaptability as reflected in the ability to do useful
work (Rappaport et al. 1982). The DRS was developed and tested in a
rehabilitation setting among individuals who had experienced moderate to severe
traumatic brain injury (Hall, 1997).
The DRS is comprised of eight items in four categories; arousal, awareness and
responsivity, cognitive ability for self-care activities, dependence on others and
psychosocial adaptability (Rappaport et al. 1982). Each item has its own rating
scale ranging from 0 – 3 to 0 – 5 and are either in ½ or 1-point increments.
(Rating forms are available for download at http://tbims.org/combi/drs/drsrat.html)
The total or composite score is calculated by summing the ratings for all 8 items.
Lower scores are associated with less disability. The overall score can be used
to assign the individual to one of 10 disability outcome categories ranging from
no disability (DRS score = 0) to extreme vegetative state (DRS score = 29) and
death (DRS = 30) (Hall et al. 1996, Fleming and Maas, 1994).
The advantage of the DRS is that it is a single assessment comprised of items
spanning all major dimensions of the ICIDH (impairment, disability and handicap)
(Rappaport et al. 1982, Hall et al. 1996). It is a brief and simple tool that allows
for the ongoing assessment of recovery from injury to community re-integration.
In addition, the ability to assign scores to outcome category with relatively little
loss of information (Gouvier et al. 1987) provides a quick snapshot of the
individual’s overall disability status (Hall et al. 1993).
Expert Panel Recommendations Regarding the Use of DRS
The panel considered the items in the DRS and identified that a score of
greater than 5 indicated that the individual required ongoing care. Some
individuals do experience deterioration in their status with the passage of time
and therefore the DRS could be used up to 2 years to classify brain
impairment.
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Conclusions
1. What does the literature say about the characteristics of catastrophic
brain impairment?
The panel developed an operational definition of catastrophic brain impairment
as follows:
Catastrophic brain impairment is trauma to the brain that results in physical
and/or cognitive difficulties severe enough that an individual cannot function
in the community in normal expected adult roles and require professional,
social and/or physical support to maintain them safely in the environment in
which they live.
Please see the discussion above and Appendix A for the details of the evidence.

2. What are the appropriate evidence based measurements to be used for
determining catastrophic brain impairment?
Please see the discussion above.
3. What are the appropriate time intervals or periods where measurements
need to be taken in order to validate the categorization?
The following thresholds and timing for each measure are provided in Table 3.
Table 3: Timing for Each Measures.
Category

Score

Timing

Automatically Considered Severe
Catastrophic

Lowest GCS<5

6- 24 Hours Post Onset

Automatically Catastrophic

Lowest GCS <9 and CT scan
shows obliteration of the cerebral
ventricles by brain swelling

6- 24 Hours Post Onset

Automatically Catastrophic

Lowest GCS <9 and age greater
than 60 years of age

6- 24 Hours Post Onset

Automatically Catastrophic

Lowest GCS <9 and SEPS show
unilateral or bilateral absence of
potentials

First 2 weeks

Provisionally/Probably Catastrophic

Lowest GCS =6-9

6- 24 Hours Post Onset

Potentially Catastrophic

Lowest GCS 9-14

6- 24 Hours Post Onset

Catastrophic/Severe Impairment

GOAT Score<75

At 30 Days and 60 Days

Disability Rating Scale

>5

6 Months Up to 2 Years
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4. How does one measure or monitor changes in individuals over time to
appropriately sustain or change their categorization?
Those classified as automatically considered catastrophic do not require
reassessment. All those with probable or potential catastrophic brain injury
should be followed closely to determine if they meet the criteria for catastrophic
brain impairment based on the duration of post traumatic amnesia at 60 days or
based on the Disability Rating Scale after 6 months.

5. Is the initial categorization at time of injury a good predictor of long term
outcome?
Please see the discussion above. Because the initial GCS is not as predictive of
long term recovery, the panel has selected to use the algorithm provided above.

6. Is subsequent categorization at other time intervals a good predictor of
long term outcome?
Yes, the evidence suggests that use of the duration of post traumatic amnesia
and Disability Rating Scale is a good predictor of long-term needs.
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Limitations and Caveats
1.

Any traumatic brain injury can have serious consequences and even those
with non-catastrophic impairment may have significant difficulties in
returning to normal roles such as work.

2.

The panel considered the evidence and did not do any formal evaluation of
whether the framework would increase or decrease the number of insurance
claims considered catastrophic. The evidence was used to formulate the
conclusions to the greatest extent possible.

3.

The evidence based review was done relatively rapidly and therefore, some
relevant literature may have been overlooked.

4.

There is very little literature that provides a guaranteed cutoff score for
identification of catastrophic impairment therefore cutoff scores were
established using a modified Delphi voting method to build a consensus as
to the thresholds.

5.

No discussion was undertaken for how to combine the brain injury related
care needs and impairments with those with orthopaedic or other
impairments arising from the motor vehicle trauma.

6.

Please note the framework applies to those persons >21 years of age.
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Recommendations for Implementation
of the Framework
1.

Interim Review of the application of this framework is recommended.

2.

A paediatric evidence based review is required to determine thresholds for
catastrophic impairment in those age <21.

3.

Funding for non-catastrophic brain injury: Adjusters should be made aware
that even for those with non-catastrophic impairment, individuals may have
relatively high care needs and the complexity of brain injury dictates they
may require case managers to coordinate their programs.

4.

The IBC should support the education of all insurance professionals in the
nature of brain injury and the nature of the indicators proposed to ensure
that individual cases will be managed appropriately.

5.

The IBC should examine the feasibility of developing standardized training
for raters to apply these measures.

6.

Implementation issues: These assessment tools were developed in the
clinical realm and without medico-legal overtones. It is important that those
administering these tools (i.e. the raters) must be objective in applying the
tools. Tests of validity of effort may be required for those items that require
testing of memory such as the GOAT score.

7.

Clarifying the scoring of the Disability Rating Scale through further
description of procedures is likely required to ensure a fair and objective
interpretation of this scale.

8.

Because of the need to continue to advance the science in this field, the
panel recommends that the Insurers maintain databases of these measures
of brain impairment to allow researchers to better predict needs of persons
with brain injury. It is suggested that this implementation evaluation focuses
on longitudinal outcomes using the IBC-Ontario database to inform a further
iteration of the algorithm.

9.

There are a number of measures that showed promise including some
neuropsychological evaluations, cognitive evoked potentials and newer
imaging technology and should be further researched and studied.
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Appendix A
Literature Review Summary Tables
Tool Name: Age
Background
Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Rothweiler et
al.,(1)
1998
USA

n=458
age range: 18
89

Not available

Glasgow Coma
Scale

Admission to
emergency
department

Flaada et al.,
2007
USA

n=1433 (first
confirmed TBI)
n=264:age
range: <16 to
>65yrs

Severity: 3 to 12

Not discussed

Not discussed

Results
Key Time
Points During
Study

Outcome
(Tool &
Time Point)

Conclusions

Notes

1 and 12
months
post
injury

Glasgow
Outcome
Score

•sample
categorized by
age groups (18
29, 30-39, 40-49,
50-59, 60+)

Not discussed

Not discussed

•Those in 60+ age
group with a Time to
Follow Commands
(TFC) of ≤24 hrs and
TFC of 25 hrs to 13
days had GOS ratings
as significantly more
disabled than those in
all younger age
groups (age effect
p<0.0001 and p<0.02
respectively)
•For individuals in the
least severe group
(GCS 13-15, TFC≤24
hrs, no head injuryrelated complications,
and no subdural
hematomas requiring
surgical intervention),
those in the 60+
group were rated as
significantly more
disabled than those in
all younger age
groups (age effect
p<0.005)
• Findings indicate
that over half of the
elderly patients died
(25 of 36).
• The risk of dying
following a TBI was
higher for the elderly
cohort than for the
younger cohort.
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Injury resulting
from:
Falls, GSW,
MVA,
Recreation/sport
s, other
It appears as
though the
elderly
population
consisted of
subjects 65 and
older.

Dichotomize?
(Yes/No)

Tool Name: Age
Background
Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Mosenthal et al.,
2002
USA

N = 694
those >64 yrs
n=155

Severity: mild to
severe

GCS,
Neurosurgical
intervention

Admission to
hospital

Results
Key Time
Points During
Study

Outcome
(Tool &
Time Point)

Conclusions

Notes

GOS

• Elderly patients
were defined as those
being >64ys• Majority
of injuries were
related to falls (from
standing of from one
level to another) • In
hospital mortality was
higher for those over
64 than for younger
patients• Regardless
of GCS there was a
higher rate of dying
from injury in those
>64 yrs• Elderly
survivors were more
likely to have a poor
functional outcome
compared to the
younger survivors.•
Although there was
little difference in the
nature of brain
injuries, older patients
were more likely to
sustain a subdural
hematoma.• Overall
there was higher
mortality and a poorer
short term outcomes
from TBI with those
>64 yrs.

Injury resulting
from: Assaults,
Pedal cycle,
MVA,
Pedestrian, falls
other.
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Dichotomize?
(Yes/No)

Tool Name: Age
Background
Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Fletcher et al.,
2007
USA

n=9767
age range: 65
to 108

Used ICD 9 CM
codes to categorize
patients

Tool Used
to Define
Severity

Time Severity
was Assigned

Hospital admission

Results
Key Time
Points During
Study

Outcome
(Tool &
Time Point)

Conclusions

Notes

• Older seniors were
more likely to sustain
a TBI
• Hospital lengths of
stay were higher for
males than females
and higher for those
in the older age
groups.
• Nearly 50% of those
who survived suffered
from PTA.
• Finding indicate that
nearly 10% sustained
a skull fractures and
this group were more
than 3 times more
likely to die.

Injury resulting
from: MVA,
Falls, GSW,
Assaults, other.

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-40-

Dichotomize?
(Yes/No)

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Results
Key Time Points
During Study

Bigler et al.,
2006
USA

N=240, Age
range=14-92m
mean=31.7yrs

Acute: GCS </=9
Highest score =
9.4
Lowest
score = 6.8
Ranchos: rehab
intake score=4.9
Rehab D/C=6.8

GCS, PTA,
LOC
(presence
and duration),
DRS, FIM

Within the first
24 hrs of injury

Admission and
Discharge

Outcome (Tool
&
Time Point)

Conclusions

Notes

Dichotomize?
(Yes/No)

DRS and FIM
at discharge

• Increased severity of
injury by CT rating was
associated with increased
severity of GCS.
• CT abnormalities did not
predict LOC; PTA ranged
from (on average for Level
1- 23 days to Level VII - 77
days.
• On admission to the ER
all had similar DRS scores
regardless of the degree of
CT pathology.
• On admission to the
rehab unit, there was
considerable variability in
FIM scores across all CT
classification groups.
• By the time of discharge
from the rehab group, FIM
scores ranged from 92.4 to
108.3 (those in VII
classification -brainstem
injury-had a FIM score of
67.6). This may reflect a
ceiling effect of the
measure.
• The majority of those who
had a MRI were either
Level I to III CT
classification, the remaining
few were Level IV to VII.
Those having an MRI
appeared to be younger,
and had shorter lengths of
stay.

Tools used: CT
scans, MRIs,
FIM scores.

NO --- Over all CT
ratings had little
predictive ability
when looking at
DRS and FIM
scores) regarding
rehab status
(except if a brain
stem lesion was
noted).
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Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country
Englander et al.,
2003
USA

Kido et al.,
1992
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

n=1839
Age: 16 to >55,
majority between
16 and 45 yrs of
age.

CT Scan, FIM
instrument,
Disability Rating
Scale (DRS),
Supervision
Rating Scale
(SRS).

FIM, DRS

During the acute
stay in hospital

GCS: Severe (3
4)
GCS: Marked (5
7)
GCS: Moderate
(8-10)
GCS: Mild (11-15)

GCS, GOS
(assessed
upon
discharge
from hospital)

N=72
n=48
CT scans were
performed after
admission to
hospital

Time of
admission

Results
Key Time Points
During Study

CT were done
within the first 7
days of
hospitalization

Admission and
discharge, 6
months post
discharge

Outcome (Tool
&
Time Point)

Conclusions

Notes

FIM, DRS &
SRS were
evaluated upon
entry to rehab
and at 1 yr post
discharge

• The location of injury as
identified by the CT (early
on-post injury) indicated the
level of injury, the amount
of care, and the level of
independence for those
with a TBI.
• Those with a midline shift
or cisternal compression
need another person for
overall
supervision/assistance at
the time of acute rehab
discharge.

Cause of injury:
MVC 1053,
Violence 280,
Falls 299, other
197.

• GOS changed as a
function of lesion size
• In this study the GCS was
not related to the GOS but
norepinephrine levels and
lesion size were.
• Larger lesions predicted
lower GCS.
• Those with a normal CT
scan were more likely to
have no or mild
neurological dysfunction
(GCS 11-15), although the
normal CT did not always
predict fully recovery,
(41%, n=7) remained
moderately or severely
disabled.
• Those with intracranial
hemorrhage (as could be
seen on the CT scan) were
not found to have a "good"
recovery.
• Overall it was felt that the
results of the CT scans did
provide good prognostic
data on neurologic status
and outcome.

Cause of Injury:
MVA, Falls,
Pedestrian
accidents,
assaults, skiing.
Ethanol levels:
10 subjects level
greater than
100mg/dL.

GOS at
discharge and 6
months post
discharge
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Dichotomize?
(Yes/No)

Tools used: CT
scans, FIM,
DRS, SRS

Tools used:
GCS, GOS, CT
scans

Yes

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Marshall et al.,
1992
USA

N=1030
n=746

GCS
Diagnostic
Categories of
types of
abnormalities
visualized by CT
scanning

GCS, CT
scan

initial
assessment
(with first 24 hrs
of injury)

Ono et al.,
2001
Japan

n=272
age range: 3-86

All severe (GCS
≤8)

Glasgow
Coma Scale

Not available

Patients
classified into 2
groups:
3-39 and 40+

Results
Key Time Points
During Study

3 hours post
resuscitation
6 months post
injury

Outcome (Tool
&
Time Point)

Conclusions

Notes

GOS,

• There was a striking
relationship between the
initial CT scan diagnosis
and outcome.
• For those with a Diffuse
Injury III (Swelling), the
highest intracranial
pressure and not the GCS
was more important in
determining patients
outcomes.
•In the DBI II group,
outcome could be predicted
by matching age
(p=0.0083), GCS score
(p=0.0426), and multiple
lesions (p=0.0038) with an
estimated outcome
prediction accuracy of 80%
•In the DBI III and IV
groups, GCS score was
only significant (p=0.0001)
prognostic factor
determined by logistic
regression with an
estimated outcome
prediction accuracy of
92.1%
•In the EDH group, GCS
score was only significant
(p=0.0086) prognostic
factor determined by
logistic regression with an
estimated outcome
prediction accuracy of
75.8%
•In the ASDH group,
outcome could be predicted
by GCS score (p=0.0019)
and presence of
subarachnoid hemorrhage
(p=0.0190) with an
estimated outcome
prediction accuracy of
85.3%

Tools used: CT
scans, GOS,
GCS

Glasgow
Outcome Scale
at 6 months
post injury
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•patients
categorized into
two general
groups: Diffuse
Brain Injury
(DBI) and mass
legion
•DBI had four
sub groups: DBI
I, DBI II, DBI III,
and DBI IV
•mass legions
were had three
sub groups:
epidural
haematoma
(EDH), acute
subdural
haematoma
(ASDH), and
intracerebral
haematoma
(ICH)

Dichotomize?
(Yes/No)

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country
Salcman and
Pevsner,1992
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Results
Key Time Points
During Study

comparison
paper

CT vs MRI

Severity not
mentioned in
paper.

Within the first
hours of injury.

admission to
hospital

Outcome (Tool
&
Time Point)

Conclusions

Notes

CT, MRI

• CT scans remain the
diagnostic procedure of
choice for initial injuries as
most can be done sooner
rather than later, most are
present within hospitals,
cheaper to use and can be
used more often (if
needed).
• CT scans show mass
lesions, sensitive to
morphological features
associated with raised
intracranial pressure,
• MRIs are however more
sensitive to nonhemorrhagic lesions than a
CT and may be able to
explain prolonged coma
when CTs and ICP are
normal.
• MRIs are likely to
increase in importance
once a surgical lesion has
been ruled out; however
CT are likely to remain the
tool of choice for most
institutions.

Tools used:
MRI, CT
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Dichotomize?
(Yes/No)

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country
Schaan et al.,
2002
Germany

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Results
Key Time Points
During Study

10 yr study
N=812
n=554
Age 3-92 yrs,
mean=41yrs

CT scan, GCS
(clinical status at
accident site and
admission).

CT scan,
GCS, pupil
reaction,
brain stem
signs,
contusion,
subdermal
hematoma,
epidural
hematoma.

Upon admission
to hospital

within the first 24
hrs

GCS score was
taken at accident
scene: often low
(29% were 3),
those taken upon
admission to
hospital were
>50%.

Outcome (Tool
&
Time Point)

Conclusions

Notes

Results of CT

• GCS for 29.8% was 3 at
accident site and 52.2% at
admission to hospital
(differences were due to
the way GCS was taken on
site).
• Ipsilateral pupil dilation,
hemiparesis, signs of bran
dysfunction were taken into
account once pts reached
hospital.
• CT scans indicated a
predominance for epidural
hematoma, and cerebral
contusion in younger pts
(<30yrs).
• Those over 30, subdural
hematoma and cerebral
contusion were more likely
to be prevalent.
• Those showing more
trauma on the CT scan
never reached a GOS of 4
or 5 compared to those
showing less trauma on the
CT scan.
• Mortality increased with
age.

Injuries: MVA
47.9%; Bicycle
accidents12.5%, Sporting
accidents
10.8%; skiing
4.5%, horse
back riding
3.1%.

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-45-

Incidence of
positive blood
alcohol levels
was 17.3%.
Time to
admission 30
mins to 15 days.
Tools used: CT
scans, GCS,
GOS

Dichotomize?
(Yes/No)

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country
Temkin et al.,
2003
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

n=209 (admitted
to a level 1
trauma centre
over a 3 yr
period)

GCS - was
assessed in the
emergency
department.
PTA - was
assessed
retrospectively 1
month post injury
CT findings were
summarized
within the first 24
hrs of admission

GCS, PTA,
CT, GOS,
FSE

GCS admission
(ER)
PTA one month
post injury
CT within first 24
hrs.

Mild (n=43) to
moderate (n=24)
HI

CT and MRI,
GCS, PTA

Upon admission
to hospital

Age: ~mean 36
yrs
GCS: mild to
severe

Results
Key Time Points
During Study

Outcome (Tool
&
Time Point)

Conclusions

Notes

3-5 yrs post
recovery.

Functional
status exam
(FSE), SF-36,
modified
perceived
quality of life
(PQOL), brief
symptom
inventory, CES
D, trail making
test, California
verbal learning
test,
psychosocial
functioning.

General view
that functional
status is
determined by
multiple factors.
GCS, time to
follow
commands and
PTA is related to
long-term
functional
outcome, but
they do not
explain large
fractions of the
variation in
functional
outcome by 3-5
yrs post injury.

Admission, one
year post injury.

GOS 1 yr post
injury. Return to
work,

• Those in the poorer
outcome group (as
indicated by the FSE) were
in the more severely injured
group as indicated by
scores on the GCS, PTA,
and the length of time to
follow commands.
• Length of coma was
similar for the good and
intermediate groups, but
the intermediate group had
longer PTA.
• CT findings were similar
amongst the groups
• When comparing the
results of the GOS and the
FSE it was found that over
1/3 of those in the poor
functional status group
(FSE) were rated as having
good recovery on the GOS
• With CT 55 intracranial
lesion were identified in 34
pts, MRI 44 were identified
in 28 pts.
• On CT and MRI the
number of lesions varied
(1-5) per patients, and were
located predominantly in
the frontal and temporal
regions.
• After injury 73% of pts
had resumed previous
study or jobs.
• Those with lesions
present on CTs outcome
GOS tended to be worse
compared with pts without
abnormalities.
• Abnormalities detected on
the MRI were associated
with poor outcome scores.
• Lesions found in the
frontal regions on early MRI
were found to be
predicative of outcome.
• Focal atrophy located in

PTA: </=24hrs to
>/=21 days

van der Naalt et
al., 1999
Netherlands

n=67
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MRIs may be
valuable for
predicting longterm outcomes
in mild and
moderate HI.
Tools Used: CT,
MRI, GCS, GOS,
RTW

Dichotomize?
(Yes/No)

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Results
Key Time Points
During Study

Outcome (Tool
&
Time Point)

Conclusions

Notes

Dichotomize?
(Yes/No)

Looked at GCS,
ISS, trauma
coma data bank
(TCDB), age,
pupil reaction,
cause of injury,
sex alcohol
status and
simple CT
features.

Yes

the frontal temporal regions
on later MRIs was found to
predict outcome.

Wardlaw et al.,
2001
Scotland

N=1131
n=425 CT scans
were found and
reread as part of
the study

GCS: severe (6
8)
GCS: profound
(3-5)
GCS: moderate
(9-12)
GCS: mild (13-15)

GCS, CT
scan

at time of
admission or
seen in hospital

admission and 12
months post
injury

CT scan

GOS

• Those whose scales were
reread tended to be more
severely injured: higher
GCSm USS, poor pupil
scores on admission
• According to the original
radiologist reports more
had haematomas.
• Those with a severe injury
tended to have a CT scan
report available for the
current study.
• It was noted that CT
scans which identified a
subdural haematoma
(SDH), subarachnoid
haemorrage (SAH), midline
shift, an abnormal third
ventricle, were associated
with lower GCS.
•Age, GCS, pupil reaction,
SAH, and the overall
appearance of the CT were
the best predictors of
survival at 12 months.

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-47-

Tools used:
GCS, GOS, CT
scans

Tool Name: Computerized Tomography Scan
Background
Author;
Pub. Year;
Country
Wintermark et
al., 2003
Switzerland

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Results
Key Time Points
During Study

n=130
Age range: 19-86

GCS: Severe (5
9), median=7 at
accident scene.
GCS: within first
24 hrs, severe (3
8) median=5

GCS, CT
scans,
papillary
reactivity,
mean arterial
blood gas at
admission.

Time of
admission

Admission, within
first 24 hrs.

Outcome (Tool
&
Time Point)

Conclusions

Notes

GOS

• GOS scores were defined
as: 9 (4 or 5), 18 (3), 8 (2),
28 (1a), 6 (1b).
• 61 required invasive
monitoring of intracranial
pressure-34/61had
intracranial hypertension,
had CT signs of cerebral
edema and 18 had CT
signs of herniation.
• CT scans were used to
predict GOS at 3 months.

Cause of Injury:
MVA,
Pedestrians,
Falls, Crushing
incidents
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Tools used:
GCS, GOS, CT
scansunenhanced
and perfusion.

Dichotomize?
(Yes/No)

Tool Name: Length of Coma
Background
Author
Sample
Year
Size;
Country
Age
Sherer et
al., 2007
USA

N=519
Age:
median 28
yrs

Sample
Composition
by Severity

Tool Used to
Define Severity

GCS: 3-5 = 191

Results
Key Time Points
During Study

GCS, PTA, LOC,
CT scan, Pupils

Time
Severity
was
Assigne
d
Admissio
n

Admission, discharge
from acute care

GCS. Length of
stay

Admissio
n

Admission and
discharge

Outcome (Tool & Time
Point)

6-8 =13-15
158 = 88
9-12 = 82
LOC: median 6
days
PTA: median
36 days
PTA-LOC:
median 25 days

Van
Baalen et
al., 2008
Netherlan
ds

n=111
Age: 16 to
66 yrs
Mean 34
yrs

GCA: 3-8 =
65%

Barthel Index, FIM, LCFS,
FAM, SRS, NRS

35%
9-14 =
Length of stay:
4 to 173 days

Conclusions

 The more severe the GCS
category the more severe the
LOC and PTA and PTA-LOC
intervals.
 There were a few
individuals who were found to
have a mild injury according
to the GCS, but their LOC
and PTA were as long as
those with a severe injury.
 There were strong
associations found between
PTA and LOC and between
GCS and PTA
 51.4% of patients were
discharged home from
hospital
 62.5% of those with a
severe TBI were discharged
to an institution, while 77% of
those with a moderate injury
were sent home.
 Level of arousal (LCFS)
was different between males
and females, with males
having a lower level of
arousal.
 There were fewer
individuals with a moderate
brain injury impaired,
compared to those with a
severe BI.
 Of those with a lower level
of arousal, more were
discharged to an institution.
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Notes

Dichotomize?
(Yes/No)

Tool Name: Disability Rating Scale
Background
Author
Sample Size;
Year
Age
Country

Hammond
et al., 2004
USA

n=301
mean age:
36.3 yrs
(range 16
91.5)

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time
Severity
was
Assigned

Not available; all
classified as TBI

Glasgow Coma
Scale

Admission to
emergency
department

Results
Key Time
Points During
Study

Year 1 and
Year 5 post
injury

Outcome (Tool
& Time Point)

Conclusions

Notes

Disability Rating
Scale
(Level of
Functioning and
Employability
items)

Variables associated with
improvement on the DRS
Level of Functioning item were
•FIM-Motor (OR 0.98, p=0.04),
•FIM Cognitive (OR 0.91,
p=0.001)
•Rey Auditory Verbal Learning
Test (OR 0.97, p=0.03)
•Symbol Digit Modalities TestOral (OR 0.95, p=0.001)
•WAIS-R Block Design (OR
0.81, p=0.009)

•Cause of injury:
50% vehicular,
26% violence, 14%
fall, 9% pedestrian,
1% other

Variables associated with
worsening on the DRS Level of
Functioning item were
•Symbol Digit Modalities TestWritten (OR 0.95, p=0.03)
•Symbol Digit Modalities TestOral (OR 0.95, p=0.03)
Variables associated with
Employability
•race: "non-whites" were more
likely to improve (p=0.01)
•Glasgow Coma Scale Eye
Opening score was only item
predictive of worsening
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•Logistic regression
models revealed no
statistically
significant results
Tools Used: DRS

Dichotomize?
(Yes/No)

Tool Name: Functional Independence Measure
Background
Author
Year
Country
Hammond et al.,
2004
USA

Sample
Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

Results
Key Time
Points During
Study

n=301
mean age:
36.3 yrs
(range 16
91.5)

Not available; all
classified as TBI

Glasgow
Coma
Scale

Admission to
emergency
department

Year 1 and
Year 5 post
injury

Outcome
(Tool &
Time Point)

Conclusions

Notes

Disability
Rating Scale
(Level of
Functioning
and
Employability
items)

Variables associated with
improvement on the DRS
Level of Functioning item
were
• FIM-Motor (OR 0.98,
p=0.04),
• FIM Cognitive (OR 0.91,
p=0.001)
• Rey Auditory Verbal
Learning Test (OR 0.97,
p=0.03)
• Symbol Digit Modalities
Test-Oral (OR 0.95,
p=0.001)
• WAIS-R Block Design
(OR 0.81, p=0.009)

•Cause of injury:
50% vehicular,
26% violence, 14%
fall, 9% pedestrian,
1% other

Variables associated with
worsening on the DRS
Level of Functioning item
were
• Symbol Digit Modalities
Test- Written (OR 0.95,
p=0.03)
• Symbol Digit Modalities
Test-Oral (OR 0.95,
p=0.03)
Variables associated with
Employability
• Race: "non-whites" were
more likely to improve
(p=0.01)
• Glasgow Coma Scale
Eye Opening score was
only item predictive of
worsening
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•Logistic regression
models revealed no
statistically
significant results

Dichotomize?
(Yes/No)

Tool Name: Galveston Orientation & Amnesia Test
Background
Author;
Sample Size;
Pub. Year; Age
Country

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Nakase
Richardson
et al., 2007
USA

GCS
3→8: 117
9→12: 31
13→15: 23

GOAT,
FIM, DRS

Time of
admission to
trauma centre,

n=191(20 were
lost to follow-up)

Results
Key Time
Points During
Study
Admission to
trauma centre,
rehab and
discharge from
rehab.

Outcome
(Tool &Time
Point)

Conclusions

Notes

Employment 1
yr post injury.

• Those individuals were fell in the
25th percentile were more likely to
be employed compared to the 75th
percentile.
• Those who were less confused
post injury were more likely to be
employed
• PTA duration did not seem to
affect employment outcome, but
severity of confusion did. Those
found to be more confused were
less likely to be employed on followup.
• These findings suggest the
severity of confusion may play a
greater role in employment status
post injury than duration of PTA.
• Severity of confusion was
associated with length of PTA

Cause of injury:
MVA, Falls,
Blunt injury,
GSW,
Pedestrian,
other.

• Medium duration of delirium was
43 days from day of injury.
• Initially those in the DDC+ group
had worse GOAT, ABS CTD and
DelRS scores the the DDC- group.
• GOAT scores of 32 (less
orientated), DelRC scores of 16
(more confused) and a CTD score
of 9 (worse cognition) were
associated with DDC+.
• Observations made 59 days post
injury were 45% less likely to be
related to DDC+ scores than those
made at day 26 post injury.

Cause of Injury:
MVA, Falls,
Blunt injury,
GSW,
Pedestrian,

PTA: GOAT
scores were
obtained 24-72
hrs post injury
PTA: 25th quartile
- 19;
50th quartile - 31;
75th quartile - 54
& length of stay

Nakase
Thompson
et al., 2004
USA

n=85
participants were
admitted to
hospital from
1999-2001.
Minimally
conscious or non
responsive pts
and had a premorbid
neurological
disorder were not
included in study.

GCS, Injury
severity, time to
follow commands,
CTs

GCS

Entry to hospital,
Acute care

weekly post
acute care

GCS: 3-8 (n=54)
9-12 (n=14)
13-15 (n=16)

Agitated
behavior scale
(ABS),
cognitive test
for delirium
(CTD),
delirium rating
scale (DelRS),
GOAT,
Delirium
Diagnostic
Criteria (DDC).

Age: >/=16 yrs
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Tools used:
PTA, GCS,
GOAT, DRS

Tools used:
PTA/GOAT,
GCS, DelRS,
ABS, CTD, DDC

Dichotomize?
(Yes/No)

Tool Name: Glasgow Coma Scale
Background
Author
Year
Country

Results
Sample Size; Sample
Age
Composition
by Severity

Balestreri et n=358
al.
2004
range of mean
UK
ages: 30-39

Tool Used
to Define
Severity
Glasgow Coma Scale

Brown et al. n=274
GCS
2007
Age: mean-44 GCS: 13-15
USA
yrs
n=142; ISS 16
GCS: 9-12
n=42: ISS 17
GCS: </=8
n=90: 24

GCS and ISS

Time Severity
was Assigned

Key Time Points Outcome (Tool
During Study
&
Time Point)

Conclusions

Notes

Stabilization
6 mos

•From 1992-1996 inclusive, significant
positive correlation between GCS and
GOS scores overall value: r=0.41;
p<0.00001; n=183)
•From 1997-2001 inclusive, no significant
correlation between GCS and GOS
scores (overall value: r=0.091; p=0.226;
n=175)
•Significant step increases in cerebral
perfusion pressure were observed
between 1996 and 1997 (68±15 ν
-7
80±11mm Hg; p=1.5*10 )
• following admission 163 (59%) of those
admitted undewent 241 repeat CTs
• the first repeat scan occurred on
average 38 hours after the initial scan
• those with a mild injury 51% underwent
repeat scans compared to those in the
moderate or severe groups who
underwent repeat scans 64% and 71% of
the time (repectively)
• for those in the moderate groups
(comparing those with more than one
scan vs those with only one scan): length
of time in ICU was the same, hospital
length of stay was the same, majority of
scans were unchanged
• those with a severe HI had more CT
scans than either of the other groups

•Patients grouped by
year of admission
(1992-2001)
•Data analyzed
between groups

At time of
CT scans were
admission to acute done throughout
care facility
hospitalization

Glasgow
Outcome Score
at 6 mos

GCS

• conclusions: those with mild injuries do
not need repeat scans unless a medical
change has been noted
• those with a moderate injury shoudl
undergo a repeat scan after clinical
deterioration (a decision to repeat the
scan needs to be done on an individual
basis)
those with a severe HI often underwent
clinical interventions (surgery) following
the repeat CT (usually conducted with in
24-48 hrs)
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(Tool Used:
Glasgow Coma
Scale)

Cause of Injury:
MVAs, Falls,
Assaults, other
Tools Used: GCS,
ISS

Dichotomize?
(Yes/No)

Tool Name: Glasgow Coma Scale
Background

Results

Author
Year
Country

Sample Size; Sample
Age
Composition
by Severity

Tool Used
to Define
Severity

Davis et al.
2006
USA

n=12 882
All moderate to
mean age not severe
provided

Abbreviated Injury
Score
≥3

Time Severity
was Assigned

Key Time Points Outcome (Tool
During Study
&
Time Point)
Admission
Discharge

mortality,
craniotomy,
invasive
intracranial
pressure
monitoring, ICU
stay>48 hours

Field
Levin et al.
1992
USA

n=50
Age: mean25.9yrs

Marmarou et n=8721
al.
2007
USA

GCS
GCS
GCS: 13-15 n=40
GCS: 9-12 n=10

All mod to sev

GCS

Initially admitted to MRI: within 72 hrs GCS
acute care hospital of first CT, or after
any surgeries, or
off life support
equipment

Pre-hospital and/or Pre-hospital
First in hospital
Enrollment
and/or
6 months
Enrollment

Glasgow
Outcome Score
at 6 months post
injury

Conclusions

Dichotomize?
(Yes/No)

•field GCS (fGCS) was highly predictive Tools Used: GCS
2
of arrival CGS (aGCS) (r =0.67, 95% CI
0.66-0.69, p<0.0001)
•change in fGCS and aGCS was
associated with the outcomes of mortality
(adjusted OR 1.25, 95% CI 1.21-1.29,
p<0.0001) and neurosurgical intervention
(adjusted OR 1.27, 95% CI 1.23-1.30,
p<0.0001)
• of those with abnormalities on the initial
MRI, 13 had normal CT findings, 26
showed more lesions on MRI than on CT,
1 findings on both were identical, 9 had
lesions visible on CT but not on MRI and
10 patients had normal images on both
scans
• results from the MRI indicated
parenchymal abnormalities in the frontal
and temporal regions of the brain,
compared to the parietal and occipital
areas.
•in general, motor score of GCS and pupil
reactivity related to outcome
•odds ratios for poorer outcome increase
dramatically as GCS motor scores
decrease
•odds ratios for poorer outcomes
increases when one pupil is non-reactive
and even more when both pupils are non
reactive
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Notes

Cause of Injuries:
MVA, Assaults,
Bicycle, Sports, Falls,
other.
PTA: Mean for mild
TBI: 1.85 days; Mean
for moderate TBI:
9.44 days
Tool Used: GCS
Yes

Tool Name: Glasgow Coma Scale
Background

Results

Author
Year
Country

Sample Size; Sample
Age
Composition
by Severity

Toschlog et
al.
2003
USA

n=285
mean age of
total TBI
subset=34.5

Tool Used
to Define
Severity

Time Severity
was Assigned

ISS
Injury Severity Scale Admission to
59: ISS≤15
emergency
160: ISS of 15-35 and
department
44: ISS≥36
Glasgow Coma Scale
GCS
105: GCS>8
126:GCS≤8

Yokota et al. N=232, n=177 GCS
GCS
1991
Age: 5 to 90
GCS:3-8 GCS: 9
Japan
yrs Mean: 30.2 12 GCS:13-15
yrs

Zafonte et
al.,
1996
USA

n=493
from 1988 to
1993

GCS
13→15 n=101
9→12 n=110
3→8 n=101

GCS

Admission

Key Time Points Outcome (Tool
During Study
&
Time Point)

Conclusions

Notes

Dichotomize?
(Yes/No)

•Data retrieved from
•When stratified by ISS admission
categories, no significant differences were the National Trauma
found between discharge and admission Registry of American
FIM scores
College of Surgeons
•When stratified by GCS categories, the database
change between discharge and
•1437 patients were
admission FIM scores for only the
identified with TBI
severely head injured group was
•285 admitted to
significantly higher (p=0.002)
inpatient rehabilitation
•Overall, there were virtually no
•Not all patients had
correlations between the gain in FIM
both GCS and ISS
2
scores at discharge and the ISS (r =0.03) data
2
or GCS (r =-0.02) categories
(Tools Used: Injury
Severity Scale and
Glasgow Coma
Scale)
Within three of
• 177 were examined by MRI within 72
Patients were
admission to acute
hrs of admission
assessed upon
admission to an acute
care hospital
• of these 88 were examined by MRI
care facility.
within 6 hrs of admission
• When compared to the results of the CT
scans, MRIs showed more lesions (n=177 All age groups were
in 123 pts), while only 103 lesions were included in the study.
seen on the CT scans in only 90 pts
• Number of lesions observed by the CT
Tool: GCS
scans was less than that of the MRIs
First in hospital
GOS, DRS,
• GCS were recorded when pts entered • GCS may be limited No
and/or
Rancho Los
the ER and twice within the first 24 hrs.
in predicting
Amigos Levels of • DRS, Ranchos, FIM were recorded
functional task
orientated parameters
when pts entered rehab.
Cognitive
in those who receive
• Scores on all outcome measures
function Scale,
inpatient rehab.
improved from admission to discharge
FIM
• IF possible pair the
from rehab.
GCS with another
variable to determine
functional outcomes
after acute TBI.
• GCS can be affected
by alcohol, drugs,
intubation and eye
swelling.

Inpatient
Rehabilitation
Admission and
Discharge

Functional
Independence
Measure at
discharge

Mechanism of injury:
MVA, GSE, Assault,
Fall, Other
_____________________________________________________________________________________________
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Tool Name: Glasgow Coma Scale
Background
Author
Year
Country

Results
Sample Size; Sample
Age
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Key Time Points Outcome (Tool
During Study
&
Time Point)

Conclusions

Notes

Tools Used: GCS,
GOS, DRS, Ranchos,
FIM
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Dichotomize?
(Yes/No)

Tool Name: Glasgow Outcome Score
Background

Results

Author;
Pub. Year;
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Key Time
Points During
Study

Outcome
(Tool &
Time
Point)

Conclusions

Notes

King et al.,
2005
USA

n=159

All severe

Glasgow Coma
Scale ≤8

Admission

Admission
3 mos
6 mos
12 mos postinjury

Glasgow
Outcome
Score
at 3 and
12 mos

•Significant correlations between admission
GCS and 3-month GOS (Spearman's
rho=0.243, p=0.002)
•GOS at 3 mos was strongest independent
predictor of outcomes at 12 mos (odds
ratio=15.2, p<0.001)
•Probability of poor outcome (defined as
GOS 1-3 at 12 mos) ranges from 89.4%
(95%CI:85.7, 93.2%) for GOS 2 at 3 mos to
0.11% (95%CI:0.0, 0.14%) for GOS 5 at 3
months

Mechanism
of injury:
•motor
vehicle
accident
124
•fall 25
•other 10

Miller et al.,
2005
USA

Age: mean 32.6
(17-74)

n=121
Age mean: 28
yrs (range 19
58)

Severe: 46%
(LOC>24hrs)
Not Severe:
54% (no
LOC/up to
24hrs)

Duration of Loss
of
Consciousness

at scene of injury,
or emergency
dept, or
admission

3 months
(baseline)
15 months
(outcome)

Glasgow
Outcome
Score at
15 months

•41% experienced change in GOS score
from baseline to outcome, largely in
positive direction
•most changes were one level only
•generally, higher baseline GOS were
related to higher outcome GOS (retained it)
and many with lower GOS scores
improved by outcome
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(Tool:
Glasgow
Outcome
Score)
Participants
were
military
personnel

Dichotomize
?
(Yes/No)

Yes

Tool Name: Intracranial Pressure
Background
Author
Year
Country

Sample
Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Clifton et al.,
2002
USA

n=392
age range:
16-65 yrs

All severe
GCS 3-8

Glasgow
Coma
Scale

Admission to
emergency
department post
resuscitation

Results
Key Time
Points
During Study
Admission
and 6 months
post injury

Outcome (Tool
&
Time Point)

Conclusions

Glasgow
Outcome Score

•a single occurrence of either ICP>25mm
Hg (p=0.040) or ICP>30 mm Hg
(p=0.010) during the first 96 hours of care
was associated with an adverse effect on
outcome
•patients were more likely to have a poor
outcome as the number of episodes of
elevated ICP>25 mm Hg increased
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Notes

Dichotomize?
(Yes/No)

Tool Name: Injury Severity Scale
Background
Author
Year
Country
Toschlog et
al., 2003
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

n=285

ISS
59: ISS ≤ 15
160: ISS of 15
35
44: ISS ≥ 36

Injury
Severity
Scale

Admission to
emergency
department

GCS
105: GCS > 8
126:GCS ≤ 8

Glasgow
Coma
Scale

mean age of
total TBI
subset=34.5

Results
Key Time
Points During
Study

Outcome (Tool
&
Time Point)

Conclusions

Notes

Inpatient
Rehabilitation
Admission and
Discharge

Functional
Independence
Measure at
discharge

•When stratified by ISS admission
categories, no significant differences were
found between discharge and admission
FIM scores
•When stratified by GCS categories, the
change between discharge and admission
FIM scores for only the severely head
injured group was significantly higher
(p=0.002)
•Overall, there were virtually no
correlations between the gain in FIM
scores at discharge and the ISS (r2=0.03)
2
or GCS (r =-0.02) categories

•Data retrieved
from the National
Trauma Registry
of American
College of
Surgeons
database
•1437 patients
were identified
with TBI
•285 admitted to
inpatient
rehabilitation
•Not all patients
had both GCS
and ISS data

and

(Tools: Injury
Severity Scale
and Glasgow
Coma Scale)
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Dichotomize?
(Yes/No)

Tool Name: Long Term Outcomes (one or more years post injury)
Background
Author
Year
Country

Colantonio
et al., 2004
Canada

Sample Size;
Age

Sample
Compositi
on by
Severity

Tool Used to
Define
Severity

Time
Severity
was
Assigned

n=306
Age:14 to 74
yrs (At time of
injury)
mean=29.9
Time since
injury: 7 to 24
yrs.

Majority
were
severe TBI.

Loss of
consciousness:
1 day to >1
week, PTA.

Time of
injury

Results
Key Time Points
During Study

Outcome (Tool
&
Time Point)

Conclusions

Trail Making Test
and the
Rivermead
Behavioural
Memory Test.

• The Rivermead story recall showed
half had significant memory
impairment.
• 22% reported being in fair or poor
health.
• Those who reported worse health,
were male, older, more residual
cognitive impairment as indicated by
Trails A and B, and a higher injury
severity score.
• At time of survey, only 39.9% were
working compared to 77.1% pre
injury.
• OF these only 29% were FT
• Of those under 65 yrs, only 31%
were working FT
• 67% stated they received rehab
services post injury.
• Some limitations existed with ADLs.
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Notes

Dichotomize?
(Yes/No)

Tool Name: Long Term Outcomes (one or more years post injury)
Background
Author
Year
Country

Dawson et
al., 2004
Canada

Sample Size;
Age

Sample
Compositi
on by
Severity

Tool Used to
Define
Severity

Time
Severity
was
Assigned

n=92 out of
187
Age: 16 to 65
yrs

GCS:

GCS, CT scan,
ISS, PTA, PCS,

Admission
to hospital

38
13-15:

Results
Key Time Points
During Study

Admission, 1 yr
post discharge, 4
yrs post discharge

9-12: 14 16
3-8:

Outcome (Tool
&
Time Point)

Conclusions

Notes

QOL, return to
productivity
(RTP),
psychosocial
distress

• Group was divided in two
(mild/moderate and severe)
• at one yr post injury (T1): 45 had
returned to work or school although
57.8% reported having difficulties
with their productive activity.
• More with mild injuries returned to
work than those in the mod to severe
group.
• Psychosocial distress was also
lower in those with a mild injury.
• at the 4 yr follow-up, improvements
could be seen in the return to
productivity and psychosocial
distress scores
• GCS was significantly associated to
both psychosocial distress and RTP
at 1 yr.
• LOC and length of stay was
associated with RTP.
• Those more severity injured, had
longer LOC or longer length of stay
had worse outcomes.
• When assess 4 yrs later, length of
stay was associated with higher
levels of psychosocial distress and
lower overall QOL.

1. Recovery of
attention and
continuous
memory in the
acute period
after trauma was
significantly
correlated with
outcomes at
both 1 and 4 yrs
following TBI.
2. Those with
moderate/severe
TBI showed
good recovery of
abilities and
return to work or
school despite
the ongoing
psychosocial
distress.
3. Older persons
were less likely
to return to work
and reported
more difficulties
at 1 yr post
injury.
Tools used:
QOL, return to
productivity

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-61-

Dichotomize?
(Yes/No)

Tool Name: Long Term Outcomes (one or more years post injury)
Background
Author
Year
Country

Hall et al.,
2001
USA

Hammond et
al., 2001
USA

Sample Size;
Age

n=48
Duration of
unconsciousn
ess:
<24hrs = 56%
>24hrs = 21%
never uncon.
= 21%
GCS <12
within the first
24 hrs post
injury
subjects were
contacted 2-9
yrs post
injury.
n=1160 (over
a 10 yrs
period)
Age 16 to
>60 yrs

Sample
Compositi
on by
Severity

Tool Used to
Define
Severity

Time
Severity
was
Assigned

FIM/FAM, DRS,
Rancho, GOS,
CIQ, CHART
(revised),
PCRS, SRS,
NFI

time of
injury

FIM, DRS

Results
Key Time Points
During Study

Outcome (Tool
&
Time Point)

Conclusions

Notes

subjects were
studied 2-9 yrs post
injury

FIM/FAM, DRS,
Rancho, GOS,
CIQ, CHART
(revised), PCRS,
SRS, NFI 2-9 yrs
post injury

• Of those tested on each of the
scales, 31 to 88% a ceiling effect of
the measure could be seen.
• Those with the greatest ceiling
effects were the FIM/FAM, R
CHART, SRS, ranchos.
• Those scales that showed the
lowest ceiling effect, where
instruments that were designed for
community R-CHART cognition &
occupation, NFI memory/attention &
communication subscales, CIQ
productivity.
• Most of the scales used were not
developed for community
assessment.

Tools used:
FIM, FAM, DRS,
Ranchos, GOS
CIQ, R-CHART,
PCRS, SRS

At discharge and
annually.

FIM, DRS

• Significant differences could be
seen when looking at the FIM, FIM
(cog), FIM (motor) and the DRS from
rehab to I yr post injury.
• When looking at the DRS scores
sign differences were noted between
1 and 3 yrs, 1 and 5 yrs, but for the
FIM sign differences were noted
when looking at the scores between
1 and 5yrs.
• By year 5 42% of subjects had not
reached the max DRS disability
category.

Tools used:
DRS, FIM
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Dichotomize?
(Yes/No)

Tool Name: Long Term Outcomes (one or more years post injury)
Background
Author
Year
Country

Novack et
al., 2001
USA

Sample Size;
Age

Sample
Compositi
on by
Severity

Tool Used to
Define
Severity

Time
Severity
was
Assigned

N=169,
n=107
Age:
mean=33.9

GCS:
mean=7.22
Acute: LOS
mean=25.5
7
Rehab:
LOS
mean=22.3
9

FIM, GCS,
DRS, CIQ, PTA

Time of
hospital
admission
(acute care)

Results
Key Time Points
During Study

6 and 12 months
post injury

GCS: 70%
Severe TBI
(</=8)
Moderate
TBI
18%(9-12)
Mild TBI
(13-15)
12%

Outcome (Tool
&
Time Point)

Conclusions

Notes

Two follow up
time periods: 6
and 12 months
post injury
Trail making B,
Wechsler Adult
Intelligence
Scale (revised)
block design,
Controlled Oral
Word
Association Test
(COWAT),
California Verbal
Learning Test
(CVLT), Long
delay free recall
(LDFR), and
selected items
from the

• 63% of sample had PTA 4 weeks
post injury.
6 months post injury
• cognition deficts were noted on the
COWAT, CVLT, LDFR and TMTB.
• Moderate or worse depression was
noted among 9% of population
12 months post injury
• ~18% were gainfully employed
• DRS and CIQ scores showed
continuing problems in the
community.
• Premorbid factors had a significant
causal relationship with injury
severity, functional skills, cognitive
status and outcome.
• Better premorbid functioning
resulted in better functional skills and
outcome.

MVC was
documented as
the cause of
injury in 69% of
cases.

Neurobehavioural

rating scale

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-63-

History of
alcohol abuse:
29.9%
History of drug
abuse: 28%

Dichotomize?
(Yes/No)

Tool Name: Magnetic Resonance Imaging
Background
Author
Year
Country

Levin et al.,
1987
USA

Levin et al.,
1988
USA

Sample
Size; Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time
Severity
was
Assigned

n=20
Age: 16 to 50
yrs
mean: 26 yrs

GCS: mild: 13
15 n=11

GCS, COS,
PTA

admission

n=94
Age: 16 to 50
yrs

Results
Key Time
Points
During Study

Day 1 to >2
moths

n=9
mod: 9-12

GCS: a score of
9-14 impaired
consciousness,
GCS of 15
normal
consciousness,
GCS of </=8 no
eye opening,
inability to obey
commands,
absence of
comprehensible
speech.

GCS,
pupilillary
changes,
GOAT, MRI

Admission
to acute
care

Admission to
acute care,
MRIs were
also
completed
once pts were
released from
ICU

Outcome
(Tool &
Time Point)

Conclusions

Notes

Dichotomize?
(Yes/No)

GOS
assessed at 1
and 3 months
post injury

• Of the total number of cases, 17 had
lesions visible on the MRI but not on
the CT scan.
• 56 lesions were disclosed by MRI and
12 by CT scan.
• MRIs were used to diagnosis lesions
in the frontal and temporal lobes, MRI
was able to detect more of these
compared to CT scans.
• size of lesions were found to be
smaller on the CT scans then they
were on the MRI.
• MRIs had no influence on the surgical
management of the individual.
• Lesion size parallel improvements
found on the neurobehavioral tests
given at 1 and 3 months post injury.
• 3 months post injury- several had
returned to the pre injury level of work
or school, 4 of those who were
moderately injured were admitted to
inpatient rehab. Level of performance
once they returned to work was difficult
to assess.
• Site and presence of lesions on MRI
was related to the degree of
consciousness.
• Deep lesions seemed to be present in
those with severely impaired
consciousness.
• Those with deep central grey matter
lesions or brain stem had longer
durations of impaired consciousness
than those with deep lesions in the
cortex or subcortical white matter.
• PTA did not differed amongst the
groups
• When looking at the G0S over a sixth
month period, those with deep central
gray matter or brain stem lesions were
more disabled than those in other
groups.

Cause of injury: MVA,
assaults, falls, sports
etc.

Yes

MRI, PTA,
GOS
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Although MRIs had no
influence over the
surgical management of
the individuals they did
assist with defining the
location and size of the
injury and thus assist
with determining the
type and persistence of
neurobehavioral issues
that can arise.
Tools used: GCS,
GOS, PTA, time from
injury to obey
commands

Tools used: MRI,
GOS, PTA

Tool Name: Post Traumatic Amnesia
Background
Author
Year
Country
Nakase
Richardson
et al., 2007
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

n=191 20 were
lost to follow-up)

GCS: 3-8 - 117
9-12 - 31
13-15 - 23

GOAT, FIM,
DRS

Time of admission
to trauma centre,

PTA: GOAT
scores were
obtained 24-72
hrs post injury

Results
Key Time Points
During Study

Admission to
trauma centre,
rehab and
discharge from
rehab.

Outcome
(Tool &
Time Point)

Conclusions

Notes

Employment 1
yr post injury.

• Those individuals were fell in the
25th percentile were more likely
to be employed compared to the
75th percentile.
• Those who were less confused
post injury were more likely to be
employed
• PTA duration did not seem to
affect employment outcome, but
severity of confusion did. Those
found to be more confused were
less likely to be employed on
follow-up.
• These findings suggest the
severity of confusion may play a
greater role in employment status
post injury than duration of PTA.
• Severity of confusion was
associated with length of PTA

Cause of
injury: MVA,
Falls, Blunt
injury, GSW,
Pedestrian,
other.

• 30 post emergence from coma,
44% remained in PTA
• 60 days emergence from coma,
8% remained in PTA
• Mean length of PTA was 29.8
days
length of PTA and age
contributed to the prediction of
the DRS and FIM scores.
• PTA accounted for 20 to 45% of
variance in predicting discharge
DRS and FIM scores.
• Felt the PTA may be a
significant predictor of functional
outcome after TBI and may reflect
overall severity of injury.

Age was felt
to have a
impact on
functional
prognosis.

PTA: 25th
quartile - 19;
50th quartile 31; 75th quartile
- 54
& length of stay

Zafonte et
al., 1997
USA

n=276
>16 yrs (16 to
>70 yrs)
Cohort

GCS: 3-8 - 136
9-12 - 75
13-15 - 85

GOAT, FIM,
Delirium
Rating
Scale
(DRS)

Time of admission
and discharge

admission and
discharge

DRS, FIM,
GOAT
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Tools used:
PTA, GCS,
GOAT, DRS

Tools used:
GCS, PTA,
DRS, FIM

Dichotomize?
(Yes/No)

Tool Name: Pupillary Reaction
Background
Author
Year
Country

Marmarou
et al., 2007
USA

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

n=8721

All moderate to
severe injury

GCS

Pre-hospital and/or
First in hospital
and/or
Enrollment

Results
Key Time
Points During
Study

Pre-hospital
Enrollment
6 months

Outcome
(Tool &
Time Point)

Conclusions

Notes

Dichotomize?
(Yes/No)

Glasgow
Outcome
Score at 6
months postinjury

• in general, motor score of GCS
and pupil reactivity related to
outcome
• odds ratios for poorer outcome
increase dramatically as GCS
motor scores decrease
• odds ratios for poorer outcome
increases when one pupil is non
reactive and even more when both
pupils are non-reactive

Tools Used:
GOS, GCS

Yes
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Tool Name: Somatosensory Evoked Potentials (SEPs)
Background

Results

Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

Key Time Points
During Study

Outcome
(Tool &
Time
Point)

Conclusions

Amantini et
al., 2005
Italy

N=60
n=45
completed the
study
age range-17
72 yrs
mean time in
acute coma14 days (8-56
days)

GCS </=7

SSER,
GCS, EEG

Time of
admission to
hospital

Time of admission, 1
yr post discharge from
hospital

GOS

• 52% of those admitted scored 1-3
on the GOS, while the remaining
48% scored 4-5 on the GOS (n=45).
• Of the 29 pts with bilaterally or
monolaterally normal ESPs, 27
awoke and 25 of these had a good
outcome.
• All of those with bilateral loss of
cortical responses had a bad
outcome (n=11)
• 8 of the 9 pts with unilateral
absence of cortical SEPs died or had
severe disability.
• The category with the greatest
prognostic uncertainty was the
bilaterally preserved but abnormal
SEPs.
• GCS >/=5 on the 10th day was a
good predictor of awakening, but not
good at predicting functional
recovery.
• Of those with a GCS <5, 17 had a
bad outcome and 5 had a good
outcome.
• Of those who had a reactive EEG
on day 10, 30 regained
consciousness but 7/30 had a severe
disability.
• Of those with an unreactive EEG
(n=24), 18 had a bad outcome, while
the remaining 6 had good functional
recovery.
• GCS and EEG reactivity showed
lower sensitivity, specifity and
predicting value compared with
SEPs.
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Notes

Dichotomize?
(Yes/No)

Tool Name: Somatosensory Evoked Potentials (SEPs)
Background

Results

Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Carter &
Butt; 2005
Australia

n=25 studies

described as
"severely"
brain injured
or "comatose"
or have
majority of
patients<8

Claassen et
al., 2001
Germany

n=31

Fischer et
al., 2004
France

n=346
mean
age50.73
(range 8-93)

Tool Used
to Define
Severity

Time Severity
was
Assigned

Key Time Points
During Study

Outcome
(Tool &
Time
Point)
Glasgow
Outcome
Score

Conclusions

• For the prediction of unfavorable
outcomes, compared to other tests,
SEPs -were associated with far
fewer false positives -tended to
have higher numbers of true
negatives -tended to be associated
with higher numbers of false
negatives and fewer true positives
-*except pupillary responses were
more sensitive than
SEPs and
GCS more specific than SEP•for the
prediction of favorable outcomes,
only clear patter is that SEPs tended
to be associated with higher numbers
of true positives and fewer false
negatives than other tests -*except
motor and pupillary responses, GCS,
CTs were
more sensitive
GCS 3-4
Glasgow
Upon
Admission
Glasgow
• Initial SEP showed a significant
and
Coma
admission to
3 mos
Outcome
relationship with outcome at 6 mos
GOS
Scale
neurologic
6 mos
Score
(p=0.020)
ICU
• Follow-up SEP (mean of day 5.7)
improved the predictive power of
SEP (p=0.009)
• age and severity of diffuse axonal
injury identified as outcome
predictors
• Patients with normal initial SEP had
good outcomes at 6 mos
• Patients with initial unilateral or
bilateral pathological SEP findings
had variable outcomes at 6 mos
GCS 3-4: 156
Glasgow
At time of
Admission
Glasgow
• Presence of middle latency evoked
GCS 5-7: 190
Coma
recording of
12 mos
Outcome
potentials (MLAEPs) and late
Scale
evoked
Score
auditory evoked potentials (N100)
potentials
were correlated with waking from
coma (p<0.01 and p<0.02
respectively)
• The following variables were related
to awakening: age, etiology, pupillary
light reflex, GCS on admission to
ICU, neurologic impairment,
neurologic surgery, presence of
brainstem auditory evoked potentials,
MLAEPs, N100, and the mismatch
negativity component of the eventrelated potentials
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Notes

•favorable
outcome=G
OS normal
and
moderate
while
severe
disability•un
favorable
outcome=
vegetative
state or
death

•SEP
recorded
within 48
hours of
injury
•outcomes
dichotomize
d
(good=GOS
1-3;
bad=GOS
4-5)
•mean time
between
coma onset
and
recording of
evoked
potentials:
10.34 days
(range 1-77
days)

Dichotomize?
(Yes/No)

Tool Name: Somatosensory Evoked Potentials (SEPs)
Background

Results

Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

Key Time Points
During Study

Outcome
(Tool &
Time
Point)

Conclusions

Notes

Lew et al.,
2003
USA

n=22mean
age:35.6

mean initial
GCS=3.8
(range 3-7)

Glasgow
Coma
Scale

After
resuscitation

•After resuscitation•At
time of
electrophysiologic
testing (within 8 days
after TBI onset)•1, 3,
& 6 mos after
electrophysiologic
testing

Glasgow
Outcome
Scale-
Extended

•SEP was
compared
to cognitive
eventrelated
potentials
but only
results for
SEP were
presented•
SEP
recorded
within 8
days of
injury

Ozbudak
Demir et al.,
1999
Turkey

n=26
gender: m=18,
f=8
age: mean
28.7 yrs

length of time
in comaaverage 30.8
days

Barthel
Index, DRS,
Mini-Mental
Status
exam,
Rancho,
Sensory
somatic
evoked
potentials

At time of
admission to
rehab-on
average 205
post injury.

time of admission and
discharge to rehab

DRS,
Barthel
Index and
Motricity
index

• Bilaterally absent SEP responses
were correlated with poor prognosis
(death or persistent vegetative state)
at 1, 3, & 6 mos (p
value<0.05)•sensitivity, specificity,
positive predictive value, & negative
predictive value of those in the group
with absent SEP responses were
83.3%, 100%, 100%, & 94.1%
respectively at 6 mos•patients with
present but abnormal SEP responses
had outcomes ranging from 3-5 at 3
mos and 2-7 at 6 mos•sensitivity,
specificity, positive predictive value,
& negative predictive value of those
in the groups with present but
abnormal or bilateral normal SEP
responses were 83.3%, 50%, 38.5%,
& 88.9% respectively at 6 mos
• Patients with better SEO responses
were more likely to experience
greater functional and motor
improvements.
• Cognitive functions ere not related
to SEP results
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This group
of
individuals
underwent
rehab 200
days or
more post
injury. No
discussion
on how
rehab within
that time
might have
impacted
the results
of study.

Dichotomize?
(Yes/No)

Tool Name: Somatosensory Evoked Potentials (SEPs)
Background

Results

Author
Year
Country

Sample Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

Key Time Points
During Study

Outcome
(Tool &
Time
Point)

Conclusions

Sleigh et al.,
1999
New
Zealand
Australia

n=123

GCS: 3-5 =
48%
6-8
= 30%
>/=9 = 22%

GCS, SSEP

admission to
hospital

with in the first 48 hrs

GOS - 1 yr

• Of the 51 individuals with a
bilaterally normal CCT, 57% (n=29)
had a GOS of 5 at one year followup.•11 individuals with bilaterally
absent SSEPs at 24 hrs, 10 died
either within the first 48 hrs or within
the first few weeks. • It was noted
that the most sensitive predictor of
death was a combination of fixed
pupils and absent SSEPs.• Over all it
was felt that the use of SSEP
monitoring in the ICU provided a
reliable predictor of outcome from
severe brain trauma

Soldner et
al., 2001
Germany

n=30

GCS:13-15=1

GCS, MRI,
CT, SEP

admission to
hospital

MRI were done from
the 2 to 34 day post
admission, CT were
done within the first
24 hrs.

GOS was
assessed
upon
discharge,
3 mths
later, and 1
yr post
discharge

• The median nerve SEP and the
GOS one year post discharge
correleated to patients with lesions in
the brainstem and corpus callosum.
• All individuals with bicorticalloss of
M-SEP had an unfavorable outcome
(GOS 2).
• The volume of brainstem lesion
correlated to GOS.

mean age 26.9 yrs

9-12=2
3-8 = 27
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Notes

Dichotomize?
(Yes/No)

Tool Name: Trail Making Test
Background
Author
Year
Country

Sample
Size;
Age

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was
Assigned

Little et al.,
1996
USA

n=202
mean age:
33.22 yrs

Not available

Not available

Not available

Results
Key Time Points
During Study

Admission to postacute rehab
Discharge (?)

Outcome (Tool
&
Time Point)

Conclusions

Notes

Disability Rating
Scale
and
Living Status
Scale

• The Trail Making Test A and B had
correlations of 0.54 (p<0.001) and 0.61
(p<0.001) respectively with the Disability
Rating Scale
• With the Living Status Scale, they had
correlations of 0.37 (p<0.001) and 0.39
(p<0.001) respectively

• All patients
suffered closed
head injuries from
MVA, fall, blow
from blunt
instrument.
• Mean days postinjury: 613.65
(range 11 to 8898
days).
• It was not stated
whether the
outcome tool was
administered at
discharge.

at discharge (?)

Tools used: DRS,
LSS
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Dichotomize?
(Yes/No)

Tool Name: Wisconsin Card Sorting Test
Background
Author
Sample
Year
Size;
Country
Age

Little et
al., 1996
USA

n=202
mean age:
33.22 yrs

Sample
Composition
by Severity

Tool Used
to Define
Severity

Time Severity
was Assigned

Not available

Not available

Not available

Results
Key Time Points
During Study

Admission to postacute rehab
Discharge (?)

Outcome
(Tool &
Time Point)

Conclusions

Notes

Disability
Rating Scale
and
Living Status
Scale

• The WCST--Perseverative
Responses and the WCST-
Categories had correlations of 0.30
(p<0.01) and 0.31 (p<0.01)
respectively with the Disability Rating
Scale
• With the Living Status Scale, they
had correlations of 0.26 (p<0.05) and
0.28 (p<0.05) respectively

• All patients
suffered closed
head injuries
from MVA, fall,
blow from blunt
instrument
• Mean days
post-injury:
613.65 (range 11
to 8898 days)
• It was not
stated whether
the outcome tool
was
administered at
discharge

at discharge
(?)
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Dichotomize?
(Yes/No)

Appendix B
January 30 Consensus Voting Results
th

Glasgow Coma Scale
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Glasgow Coma Scale
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Glasgow Coma Scale
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Disability Rating Scale
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Post Traumatic Amnesia
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Appendix C
Assessment Tools
Glasgow Coma Scale
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Galveston Orientation and Amnesia Test (GOAT)
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Disability Rating Scale (DRS)

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-80-

_____________________________________________________________________________________________
© 2008 Evidence Based Classification of Brain Impairment

-81-

Disability Rating Scale (DRS)
DRS Outcome Categories
0
None
1
Mild
2-3
Partial
4-6
Moderate
7-11
Moderately severe
12-16
Severe
17-21
Extremely severe
22-24
Vegetative state
25-29
Extreme vegetative state
30
Death
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