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Severe brain injury affects tens of thousands of Canadians each
year, leaving a small but significant proportion who survive the
acute phase in a vegetative state (VS) or minimally conscious state
(MCS). Patients in both VS and MCS have diurnal patterns of
sleep-wake cycles, but have no behavioral response (VS) or only
an inconsistent response (MCS) to stimuli. New technological
capabilities offer a window into these disorders—not only changing our understanding of the levels of consciousness, but also
enabling the potential for better diagnosis. For example, studies
using functional magnetic resonance imaging, now extending
over a decade and involving many participants, have revealed that
a small minority of patients with severe disorders of consciousness (DoC) can modulate their neural states and thereby demonstrate a limited degree of awareness and even reasoning
comparable to unaffected persons.1,2
The governments of Canada, its provinces, and territories have
recognized and enshrined in legislation and the Constitution moral
obligations to persons with disabilities based on the fundamental
human rights of autonomy and equality, among others. The right
to equality and nondiscrimination is reflected in the Canadian
Charter of Rights and Freedoms (section 15), the United Nations
Convention on the Rights of Persons with Disabilities
(UNCRPD), and provincial human rights legislation requiring
reasonable accommodation for persons with disabilities. Canada’s
2010 ratification of the UNCRPD marks a fundamental change in
the way Canadian society views persons with disabilities in that
they are “no longer considered to be recipients of charity or
objects of others’ decisions, but holders of rights.”3 This rightscentric view would apply equally to MCS and VS patients as to
any other group with disabilities. Given Canada’s moral and legal
commitment to persons with disabilities, the evidence of awareness in some patients with disorders of consciousness, and the
results of prior phases of research that suggest broad conceptual
support from physicians, researchers, and legal experts,4 we
believe that Canada, as a society, is obliged to explore whether
and how neuroimaging technology could be made available
to patients with DoC. To this end, we prioritize the following
steps for action, that both newly complement and build upon
recommendations advanced by other scholars.
RESEARCH
1. Correlate neuroimaging results with behavioural measures.
The Glasgow Coma Scale, the Coma Recovery Scale –
Revised, and the Wessex Head Injury Matrix are behavioural
measures used to assess patients with disordered
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consciousness. Even with these tools, historically high rates
of misdiagnosis underscore the need for empirically validated
measures across all substages of the injured brain.
Establish incidence and prevalence of MCS and VS. Data on
the course of recovery from coma through VS and MCS to
normal consciousness are essential to augment sparse current
statistics.
Determine the probability that covert consciousness will
remain undetected. Signals may go undetected if patients
produce neural responses that are too subtle or slow to be
detected or if patients do not respond for another reason
unrelated to awareness. These clinical-technical challenges
underscore the importance of mitigating false-negative results.
Harmonize methods, paradigms, and selection of stimuli.
Harmonized methods and acquisition paradigms will
ultimately yield the greatest power for statistical analysis
and comparison to neuropsychological evaluation.
Assess the possibility of developing quality-of-life metrics.
Assessing quality of life of patients with covert consciousness is a difficult challenge given the limited envelope for
communication, but any reproducible strategy will serve
to inform the state of these patients and assist health care
system decision-making.

TRANSLATION
1. Develop knowledge translation on the meaning and implications of covert consciousness. Specialized knowledge
translation tools are essential to capturing and communicating
the phenomenon of consciousness after severe brain injury
and promoting understanding among physicians, allied health
professionals, the media, and the general public.
2. Establish guidelines for timing neuroimaging tests. Timing
guidelines should consider many factors, including the
nature and severity of the injury, behavioural assessments,
and the intended use of the test. They should be aligned with
published evidence-based guidelines.
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3. Develop best practices and standards of care for supporting
decision-making. Standards for care should be based on
quantitative and qualitative research about the reaction
of families to choices about testing, their interpretation of
the findings, and their strategies to cope with the results.
Resulting standards should inform how attending physicians, ethicists, and allied health professionals interact with
these families.
4. Develop communication and neuroscientific assessment
protocols effective within technical and patient limitations.
Study designs involving functional magnetic resonance
imaging or other techniques, such as electroencephalography
and magnetoencephalography, involve stimulus-response
paradigms of varying intervals. Questions must be finetuned to allow patients to successfully fulfill the demands of
imaging protocols.
5. Develop protocols appropriate for communicating risks and
decisions. Patients must be able to confirm their understanding of the nature and risks of any medical or personal
decisions they are asked to make, and their choice must be
consistent and temporally reliable.
6. Harmonize terminology used to classify covert consciousness. As new DoC nosologies emerge, new terms and scales
for patient management must follow. Harmonization of
classification terminology today will mitigate the diagnostic
confusion and variability seen in the past.
CANADIAN HEALTH CARE AND LEGAL SYSTEMS
1. Integrate respect for the personhood of patients with DoC.
New educational strategies must be developed, tested, and
refined to enable the professional community to embrace
signals of patients’ will and preferences expressed through
neuroimaging techniques.
2. Inventory facilities and staff across Canada. Establish a
trans-Canadian inventory of facilities and staff needed for
assessments of covert consciousness.
3. Clarify the application of capacity laws in the case of DoC.
Unique legal questions raised by covertly conscious patients
should be addressed to ensure that practice complies with
existing legislative and treaty (UNCRPD) obligations.
Article 12 of the UNCRPD commits Canada to take
“appropriate measures” to enable persons with disabilities to
exercise their legal capacity. Although Canada has reserved
the right under the UNCRPD to continue to use substitute
decision-making regimes where appropriate, it has also
indicated that “persons with disabilities are presumed to
have legal capacity.”5 Therefore, it is necessary to address
the question of what steps are required by the law to overcome the presumption, given the possibility of covert
consciousness.
4. Establish criteria for evaluating fairness and distributive
justice. A set of common criteria will assist decision-makers to
accommodate regional circumstances and budgets while
retaining publicly defensible accountability-for-reasonableness
frameworks.
Canada has enacted legislation and ratified an international
convention that morally and legally obliges society to respect the
human rights of persons with disabilities. We have identified
priority challenges for research, translation, and policy that must
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be resolved to enable patients with DoC to fully exercise their
rights by providing them with neuroimaging technology to
express their will and preferences.
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