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In collaboration with outside experts, the WHO Collaborat-
ing Centre for Neurotrauma at the Karolinska Institute,
Stockholm, Sweden, has assembled a task force to undertake
a best-evidence synthesis of the literature on mild traumatic
brain injury. The task force has addressed the epidemiology,
diagnosis, prognosis, treatment and economic costs of mild
traumatic brain injury in order to make recommendations
to reduce the medical as well as the social consequences of
mild traumatic brain injury.
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BACKGROUND

As part of its Constitution, the World Health Organization
(WHO) promotes and conducts research in the field of health.
An optimal way of promoting research is through collaborations
with and among national institutions within Member States of
the WHO. As such, a network of WHO Collaborating Centres
has evolved and been formalized over the years with the purpose
of: standardizing health terminology to international standards;
synthesizing and disseminating scientific and technical informa-
tion about health problems; helping to support national and
international programmes of health; participating in health
education and training, including research training; providing
information and advice on scientific, technical and policy issues
on health; and collaborating to improve human health (1). These
roles can strengthen institutional capacities in countries and
regions throughout the world.

In 1992, the WHO granted collaborating status to the Karo-
linska Institute for a WHO Collaborating Centre for Neuro-
trauma, Prevention Management and Rehabilitation, hereafter
referred to the WHO Collaborating Centre for Neurotrauma
(WHO-CCN). As part of its programme of activities, the WHO-
CCN, in collaboration with outside experts, developed a
protocol to undertake a scientific review of mild traumatic brain

injury (MTBI). This protocol was presented and then funded by
several Swedish sponsors and 3 Canadian provincial govern-
ment insurance companies. With funding in place, the WHO-
CCN assembled a core team of clinician/scientists to undertake
the bulk of the work, an international advisory board to review
the annual progress and quality of the work and an adminis-
trative committee to deal with budgetary and other adminis-
trative issues.

BEST-EVIDENCE SYNTHESIS

Healthcare today is an extremely complex endeavour influenced
by multiple factors. This is reflected by the amount of infor-
mation required truly to understand the complexity of any given
clinical problem. Thousands of healthcare journals publish
volumes of papers on various conditions every year. The shear
enormity of health-related publications makes it impossible for
any one person to stay up-to-date with this literature. Moreover,
the scientific quality of the published information varies
enormously, to the point where bad studies greatly outnumber
the good ones. Therefore, not only is it difficult to survey the
literature, but one must also have the scientific skills to critique
the pertinent information, and these skills are not common
amongst clinicians and other decision-makers.

Since decisions about the organization and delivery of
healthcare should be based on the effectiveness of the interven-
tions or policies, it is important to identify and base decisions on
good scientific information. The first step in this process is to
identify all the relevant literature on the topic of interest. This
requires a systematic and comprehensive search of computer-
ized databases, government reports, academic reports and other
sources. Once the relevant literature is identified, it must be
scientifically reviewed to determine its quality. The best studies,
or studies containing the “best evidence”, are assembled, and
these form the basis for recommendations. Best-evidence
synthesis is a scientific process for locating, appraising and
synthesizing evidence from scientific studies (2, 3). It sum-
marizes, appraises, synthesizes, and therefore, increases access
to a good knowledge base, which is critical for healthcare
decisions. In addition, by identifying what is not known on the
topic of interest, best-evidence synthesis represents the first step
in identifying the important questions that need to be addressed
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by new research. Therefore, it provides a powerful scientific tool
in the assessment of healthcare delivery, especially where there
is a large body of diverse literature of varying quality spread
over different publications addressing an important or con-
troversial health problem (4–6).

DEFINITIONS

MTBI is sometimes referred to by a number of other names, such
as concussion, minor brain injury, mild head injury and minor
head injury (7). The term brain injury is used throughout this
document in preference to the term head injury, since the term
minor head injury might also be used in reference to non-brain
injuries, such as injuries to the eye, face and scalp lacerations,
and this document is concerned with injuries to the brain.

Concussion is a general term that is usually defined as a
disturbance in neurological function caused by the mechanical
force of rapid acceleration/deceleration. Concussion covers a
range of symptoms and severity, although the term concussion is
rarely used to refer to severe brain injury and generally refers to
mild or moderate brain injury. A mild concussion consists of
seeing stars or feeling dazed, and does not necessarily involve
loss of consciousness. When the lay population uses the term
concussion, they generally mean this kind of mild injury. In a
more severe concussion, there can be unconsciousness and
neurological abnormalities. When unconsciousness and/or
neurological abnormalities dissipate within a short time after
the injury and the subsequent confusion and disorientation
resolve within hours, the condition is usually considered a mild
brain injury.

Two common criteria used to define severity of brain injury
include: (i) length of time the patient is unconscious after the
injury, often termed loss of consciousness (LOC) and (ii) length
of post-traumatic amnesia (PTA), i.e. the time period from when
the patient regains consciousness until he or she regains the
capacity for continuous memory. The most common way of
assessing the patient’s level of consciousness is the Glasgow
Coma Scale (GCS) (8). Mild brain injury is defined as a GCS
score of 13–15. PTA is often assessed more informally, by
asking the patient, the family or the attending medical personnel
to estimate the PTA time period. The cut-off for PTA for mild
brain injury is usually 24 hours. When the length of time the
patient is unconscious is used as a criterion for severity, a mild
brain injury is usually defined as less than 30 minutes of un-
consciousness. If a patient has a skull fracture, focal neurologi-
cal deficits or hemiparesis, the brain injury is not usually
considered to be mild.

It should be noted that the common criteria for defining a
brain injury as mild are not necessarily compatible. For example,
a patient may meet the GCS criteria for mild brain injury, but
suffer a longer period of PTA, which would place him or her in
the moderately brain injured category. This leads to some con-
fusion in the literature. There is a need for a universally
acceptable definition for MTBI, based on valid diagnostic
criteria (9).

MANDATE

The World Health Organization Collaborating Centre for Neuro-
trauma at Karolinska Institute, Stockholm, Sweden assembled a
group of international clinician-scientists and methodologists to
undertake a best-evidence synthesis on MTBI and review data
from insurance companies participating in this collaboration for
possible epidemiological analysis. The mandate of the task force
is to make recommendations to reduce the medical, social and
economic consequences of MTBI. The task force has addressed
the epidemiology (incidence, risk and prevention of MTBI),
diagnosis, prognosis, treatment, and economic costs of MTBI.
The mandate of the task force is concerned with mild brain
injury with traumatic closed head aetiology, especially resulting
from motor vehicle collisions and falls. To achieve this, the task
force undertook 3 phases of investigation. These are: (i) a
scientific review and synthesis of the world scientific literature
on MTBI; (ii) original research on MTBI in Sweden; and (iii)
original research on traffic-related MTBI in the Canadian
province of Saskatchewan. This work is reported in this
supplement. It is our sincere belief that the evidence collected
and synthesized in this report will provide a baseline of scientific
information to inform patients, clinicians, researchers, policy-
makers, insurers, governments and other stakeholders on MTBI.
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