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The previous issue of the Canadian
Journal of Neuroscience Nursing
(CJNN) included the abstracts of the
Canadian Association of Neuroscience
Nurses (CANN) 40th Annual Conference
to be held in Halifax, Nova Scotia, June
9–12, 2009. I’m sure you all had the
pleasure of reviewing these abstracts,

which always give us a tremendous sense of pride and
accomplishment. They also provide us with the deep
commitment and the professional knowledge of neuroscience
nurses across Canada, who have the great capacity to
continue being active participants in the well-being of
neuroscience patient populations throughout the world. Hope
you can attend and enjoy the conference.

On this occasion, we would like to acknowledge our
colleagues who organized the conference in Halifax, by
ensuring an environment of knowledge sharing, celebrating
accomplishments, promoting the spirit of enquiry, social
activities and networking opportunities.

I would also encourage all conference presenters to consider
transforming their work into a manuscript for publication,
and making the added contribution to the existing body of
knowledge in neuroscience nursing.

You may have noticed thatCJNN has continued the publication
of French translated manuscript abstracts, together with other
CANN information, such as, Neuroscience Nursing Standards,
award guidelines, etc. We hope to continue the bilingual
publications through the assistance and support provided by
the translators. In addition, the occasional publication of the
“Clinical Corner” and the “Word Search” sections are added
features to the journal, as suggested by our CANN members
through the CJNN Survey completed in 2008.

We welcome your feedback and suggestions.

Thank you for your support and wish you all an enjoyable
summer.

Respectfully,
Sonia Poochikian-Sarkissian, PhD, APN, CNN(C)
Editor, CJNN

Editorial: Neuroscience nurses lead the way…
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Le dernier numéro du Journal canadien des infirmières et
infirmiers en sciences neurologiques (JCIISN) comprenait
les résumés de la 40ième conférence annuelle de l’Association
canadienne des infirmières et infirmiers en sciences
neurologiques (ACIISN) qui se tiendra à Halifax en
Nouvelle-Écosse du 9 au 12 juin, 2009. Je suis certaine que
vous avez tous eu le plaisir de lire ces résumés, qui nous
donnent un sentiment de fierté et d’accomplissement. Ils nous
apportent aussi l’engagement profond et la connaissance des
infirmiers et infirmières en neurosciences à travers le Canada
qui ont une grande capacité à continuer à être des participants
actifs dans le bien-être de la population des patients
neurologiques à travers le monde. J’espère que vous pourrez
participer et aimerez la conférence.

Nous profitons de cette occasion pour manifester notre
gratitude envers nos collègues qui ont organisé la conférence
à Halifax, en assurant un environnement propice à l’échange
de connaissance, la célébration des accomplissements, la
promotion de l’esprit de curiosité, les activités sociales, et les
occasions de réseautage.

J’aimerais encourager tous les conférenciers à considérer de
transformer leur travail en un manuscrit pour publication, et
faire une contribution additionnelle au corps de connaissance
en sciences neurologiques.

Vous avez peut-être remarqué que le JCIISN a continué la
publication de résumés de manuscrits, et d’autre information de
l’ACIISN, telle que : les Standards de pratique des infirmières et
infirmiers en neurosciences, les lignes directrices pour les prix,
etc. Nous espérons continuer les publications bilingues, grâce à
l’assistance et le support des traductrices. De plus, la publication
des sections “Clinical Corner” et du mot-croisé sont des
nouvelles sections ajoutées au journal, tel que suggéré par les
membres de l’ACIISN par le biais du sondage complété en 2008.

Votre rétroaction et suggestions sont les bienvenues.

Merci pour votre encouragement et je vous souhaite à tous un
agréable été.

Respectueusement,
Sonia Poochikian-Sarkissian, PhD, APN, CNN(C)
Éditrice, JCIISN/CJNN

Éditorial : Les infirmières en neuroscience mènent la voie…
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Abstract
Head injuries are the leading cause of trauma mortality and
account for nearly half of all deaths related to trauma injuries.
Patients who present with subdural hematomas are at risk for
initial damage to the brain, as well as for subsequent brain
damage related to re-bleed, ischemia or cerebral edema. These
injuries can be acute or chronic in nature, and may be
manifested in the patient as an altered level of consciousness.
Skilled nursing assessment of altered level of consciousness
leads to early nursing and medical intervention, which, in
turn, can improve patient outcomes.

In this paper, a critical review of the literature will focus on
altered level of consciousness in patients presenting with a sub-
dural hematoma. The Human Response to Illness Model will be
utilized as a framework for this review. Accordingly, the physio-
logical, pathophysiological, behavioural, and experiential per-
spectives of altered level of consciousness will be examined. Thus,
a comprehensive understanding of this human response and
rationale for evidence-based interventions will be established.

Background
Traumatic brain injuries (TBI) are the leading cause of trauma
mortality, accounting for half of all trauma deaths (Tallon,
Ackroyd-Stolarz, Karim, & Clarke, 2008). These injuries are
most common in young men and the elderly, and are often
related to motor vehicle accidents, physical violence, or falls
(Abelson-Mitchell, 2007). In 2004, a total of 16,811 head
injuries were reported in Canada, of which 68% of these
victims were males (Canadian Institute for Health
Information [CIHI], 2006). One classification of TBI is
subdural hematomas (SDH), which are usually the result of
blunt trauma, but can also occur spontaneously in some
individuals. SDH accounts for approximately 30% of all head
injuries (Tallon et al., 2008). Depending on the size and
location of the lesion, patients can present with focal deficits,
which can cause cerebral ischemia and advance to become a
threat to the patient’s life (Josephson, 2004).

Despite advances in the care of patients with TBI, patients
presenting with a diagnosis of acute SDH experience a
mortality rate of 60% to 90%, as a result of the primary injury
and/or secondary cerebral damage (Hlatky, Valadka,
Goodman, & Robertson, 2004). While individual patient
presentations and responses can vary, altered level of
consciousness (LOC) is a key response to monitor for signs of
change in the patient’s clinical status. Although the incidence
of head injury has decreased by more than 35% over the past
decade, there continues to be a need for specialized care for

those suffering a TBI (CIHI, 2006). Neuroscience nurses are
in key positions to detect early changes, which can lead to
early interventions, prevent secondary injury, and improve
patient outcomes (Ammons, 1990).

Nursing care plans must be based on evidence-based
interventions that optimize the functioning of the individual
patient and promote well-being. Holistic nursing care requires
the nurse to have a solid knowledge base of the human
responses to actual or potential health problems (Mitchell,
Gallucci, & Fought, 1991). It is important for the nurse to be
aware of the normal physiological functioning and potential
pathophysiology of altered LOC in patients with head injuries
to be able to establish appropriate interventions. On a review
of current literature, there is a gap in research of assessment of
patients with subdural hematomas and altered LOC using any

Using the Human Response to Illness Model
to assess altered level of consciousness
in patients with subdural hematomas
By Janice Nesbitt and Jo-Ann V. Sawatzky

L’utilisation du modèle de
Réponse humaine à la maladie
pour évaluer l’altération du niveau
de conscience chez les patients
avec un hématome sous-dural

Résumé
Les traumatismes crâniens sont la cause principale de
mortalité reliée à un trauma et représentent presque la
moitié de tous les décès reliés aux blessures par trauma. Les
patients avec un hématome sous-dural sont à risque d’un
dommage cérébral initial et aussi à risque de dommage
cérébral subséquent lié au re-saignement, à l’ischémie, ou à
un œdème cérébral. Ces blessures peuvent être de nature
aigues ou chroniques et peuvent se manifester chez le
patient par une altération du niveau de conscience. Une
évaluation habile du niveau de conscience par l’infirmière,
mène à une intervention infirmière ou médicale qui peut
améliorer les résultats cliniques du patient.

Dans cet article, une recension des écrits misera sur
l’altération du niveau de conscience chez des patients qui
présentent un hématome sous-dural. Le modèle de Réponse
humaine à la maladie « Human Response to Illness
Model » sera utilisé comme cadre théorique. Les
perspectives suivantes seront examinées : physiologique,
physiopathologique, comportementale, et expérientielle.
Ainsi, la compréhension en profondeur de cette réponse
humaine et la justification pour des interventions basées
sur des faits probants seront établis.
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type of specific nursing framework. The Human Response to
Illness (HRTI) Model is an effective tool to accomplish this
goal (Mitchell et al., 1991; Figure 1). This model provides a
framework that enables the nurse to examine the
physiological, pathophysiological, behavioural, and
experiential perspectives of a specific illness response. The
purpose of this paper is to discuss each of these perspectives in
relation to the response of altered LOC in patients with SDH.
Based on this comprehensive assessment, appropriate
evidence-based nursing interventions will be noted as well.

Human Response to Illness Model
Physiological perspective
The first component of the HRTI Model is the normal
physiological response (Mitchell et al., 1991). Thus, within the
context of altered LOC, normal physiological functioning is
examined in terms of consciousness. Consciousness and
normal cerebral functioning are the result of physical
interactions of brain tissue, nerve function, cerebral spinal
fluid (CSF) and circulation. Cerebral perfusion, oxygenation
and metabolic demands all impact the effectiveness of this
complex component of normal human functioning. The
action of each of these factors fluctuates with changes in an
individual’s health status and activity, and adjusts on a
continual basis to maintain adaptive homeostasis (Reilly &
Bullock, 2005). While the central nervous system (CNS)
consists of the cerebral cortex, cerebellum, and spinal cord,
the following review of physiology focuses on the function of
the brain in relation to altered LOC in SDH.

A state of consciousness is dependent on an intact system of
complex neuronal connections within the cerebral cortex and
brainstem. If all of the components of the brain are in a state of
equilibrium, the cerebral cortex and the Reticular Activating
System (RAS) are able to maintain a state of consciousness
(McLeod, 2004). The RAS initiates a message in the pons,
which then passes through the midbrain and thalamus, and
moves though the complex neuron pathways within the
cerebral cortex to enable an appropriate response. This results
in the state of consciousness, which includes being awake and
aware. Due to the complex nature of this process, these
pathways are easily disrupted. Any change in volume (e.g., a
subdural hematoma), or imbalance in metabolic activity can
lead to an altered LOC (Reilly & Bullock, 2005).

Adequate perfusion of cerebral tissues is central to maintaining
a normal LOC (Reilly & Bullock, 2005). The brain receives
approximately 750 millilitres of blood per minute, which is the
equivalent of 15% to 20% of the body’s total cardiac output. The
actual amount of circulating blood varies, depending on the
metabolic needs of the body and brain (Hickey, 2003). The
cerebral arteries ultimately form a complicated capillary bed
that supplies nutrients to the gray matter of the cortex. The
veins drain blood back to the systemic circulation (Reilly &
Bullock). Cerebral perfusion pressure (CPP), which is
responsible for the amount of oxygen and nutrients received
from the brain tissues, is controlled by autoregulation of brain
processes. Autoregulation controls the vasodilatation or
vasoconstriction of blood vessels and, thus, is crucial to
maintaining an adaptive perfusion pressure (Josephson, 2004).

There are several key differences between the vasculature of
the brain and the rest of the body. The muscle layers of the
cerebral vessels are thinner in nature and, therefore, are more
vulnerable to injury (Hickey, 2003). In addition, the cerebral
veins have no valves and possess a unique pathway of
perfusion. Unlike systemic veins, which follow the pathways
of arteries, cerebral veins function more independently. The
veins branch off the arteries and follow the path of the dural
sinuses, which are fed by emissary and bridging veins.
Emissary veins connect the extracranial veins to the dural
sinuses, while bridging veins merge cerebral veins with the
dural sinuses. Bridging veins are the most common sites of
subdural hemorrhage, causing the formation of a subdural
hematoma (Hickey; Reilly & Bullock, 2005).

Cerebral spinal fluid (CSF) is also an important component of
the CNS. It is a protein- and glucose-rich, clear yellow fluid
that circulates around the brain and spinal cord in the
subarachnoid space. CSF is produced in the choroid plexus at
a rate of approximately 25 millilitres per hour, for a total of
about 500 millilitres in a 24-hour period. CSF is then
absorbed by the arachnoid villi in the subarachnoid space.
Normally, circulating CSF amounts to approximately 125–150
millilitres, most of which are in the cerebral ventricles, and
easily visualized on diagnostic images (Hickey, 2003). The
“modified Munro-Kellie hypothesis” (McLeod, 2004, p. 355)
explains that homeostasis is maintained through
autoregulation of CSF, with the brain being able to increase or
decrease the amount of CSF to maintain intracranial pressure
between 5mmHg and 15mmHg. This mechanism provides
one explanation for gradual and vague changes in LOC.

REGULATORY

PHYSIOLOGIC

EXPERIENTIAL

PATHOPHYSIOLOGIC

BEHAVIOURAL

INTERNAL ENVIRONMENT

Figure 1. External Environment

Figure 1: HumanResponse to IllnessModel. Relationships of
the four perspectives on human responses to the internal and
external environment. The arrows indicate that responses
within each perspective are capable of transmitting and
receiving information from all other perspectives. The
behavioural responses are the ones that allow humans to
communicate other responses to the external environment,
including other human beings. We are indebted to Martha
Tyler, RN, MN RRT, for helping us visualize these relationships.
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Finally, the cerebral cortex is covered with three connective
tissue layers (i.e., pia mater, the arachnoid, and the dura
mater), referred to as the meninges (Hickey, 2003). The dura
provides protection for the outer layer of the cortex and the
brain stem and nerves as they exit the foramen magnum at the
base of the skull. The subdural space, which is the site of
subdural hematomas, lies between the dura mater and
arachnoid layer, and is supported with a venous vasculature
(Reilly & Bullock, 2005). Disruption to the CNS system as a
consequence of an SDH can result in the pathophysiological
response of altered LOC.

Pathophysiological perspective
The pathophysiological perspective is the second component
of the HRTI Model. This response occurs when the normally
functioning system is disrupted (Mitchell et al., 1991). Altered
LOC is a pathophysiological response of a variety of CNS
disorders, including SDH. With the cerebral cortex being a
closed system comprising tissue (80%), blood (10%), and
cerebral spinal fluid (CSF, 10%), it is a fragile balance of
function. An increase in any of these three major brain
components can lead to physiological changes, including
alteration in LOC (McLeod, 2004). As well, increased
pressure within the cortex will result in herniation through
the foramen magnum, direct pressure on the RAS, and a
consequent altered LOC (Wijdicks, 2006).

Subdural hematomas are usually the consequence of blunt
trauma to the head, resulting in disruption of the venous
system, with venous blood draining into the subdural space
(Hickey, 2003). The increase in blood within the subdural
space displaces brain tissue and causes increased pressure
within the cerebral cortex. As subdural hematomas result
from a venous source, they can be slower in nature, and so the
brain is able to compensate during the initial stages. With the
subdural space covering the entire surface of the brain, the
affected area can become quite large before any deficits are
detected, and when the brain does begin to decompensate,
neurological deficits can be significant. Once the hematoma
reaches a certain volume, the brain can no longer
accommodate, and changes in intracranial pressure occur.
The brain can begin to swell and exert pressure on the brain
stem and RAS (Reilly & Bullock, 2005). This will result in
impaired LOC and overall neurological function, which can
potentially cause permanent brain damage. Without early
intervention, the bleeding will persist and the pressure on the
brain will continue to increase. The subsequent increasing
intracranial pressure and edema exerts pressure on the
healthy brain tissue, causing cerebral ischemia. Poorer long-
term clinical outcomes will result if early symptoms of altered
LOC are not noted and managed (McLeod, 2004).

With or without medical intervention, the risk of secondary
injury is significant. Cerebral edema, hydrocephalus and re-
bleed are all potential secondary complications that can arise
from a subdural hematoma and lead to altered LOC (Reilly &
Bullock, 2005). The presence of blood in the meninges can
irritate the brain, leading to cerebral edema. Depending on
the size and location of the bleeding and clot formation,
obstructive hydrocephalus can result, with an excessive

accumulation of CSF in the ventricles. Finally, with any type of
cerebral hemorrhage, the patient is always at risk for bleeding
again during the recovery process (Hickey, 2003; Reilly &
Bullock). Thus, any one of these three complications can lead
to cerebral ischemia and increased Intracranial Pressure
(ICP). If severe, these complications can ultimately lead to
uncal herniation and fatal outcomes (Wijdicks, 2002).

Behavioural perspective
The behavioural perspective includes measurements of the
response that are observable and objective in nature (Mitchell
et al., 1991). The Glasgow Coma Scale (GCS) is a universally
recognized, gold standard, objective measure for LOC
assessment. This evidence-based standardized tool is widely
used to measure patient’s responsiveness and to monitor
trends in responsiveness. The GCS measures the two
components of consciousness: awareness and ability to
respond. This is accomplished by evaluating eye opening and
verbal and motor responses. Experienced neuroscience
nurses can use this tool to note changes in LOC, which, in
turn, can also reflect changes in ICP and the patient’s overall
neurological status (Edwards, 2001). Even subtle changes in a
patient’s condition can be noted, indicating either
improvement or deterioration in their condition. While one
measurement alone is usually not meaningful, the trended
LOC results are helpful in monitoring the patient’s ongoing
status (McLeod, 2004). Although the GCS has limitations,
including the failure to test brainstem reflexes and false
scoring for patients who cannot speak (as a result of
intubation or tracheotomy) or open their eyes, it is a widely
used, reliable and valid assessment of LOC.

While there are several other published scales that measure
LOC, most of these scales have not been validated for head-
injured patients. For example, the Full Outline
Unresponsiveness (FOUR) scale assesses eye, motor,
brainstem and respiratory perspectives. Although the FOUR
has been found to be a reliable scale for clinical use (Wijdicks,
2006) and allows for assessment of altered LOC at all levels of
awareness, including voluntary eye movements and
brainstem reflexes (Giacino & Smart, 2007), it is a relatively
new tool that has not yet been widely tested. The Reaction
Level Scale is another alternative to the GCS. This tool
consists of a scale from one to eight (1 = alert; 8 =
unconscious). While this is a simple tool to use in clinical
practice, its descriptors are vague in the middle range and
open to subjective interpretation. The Alert, Verbal, Pain
stimuli, or Unresponsive (AVPU) Scale is more commonly
used in emergency room triage settings. (Limmer & Monosky,
2002; McLeod, 2004). While this tool does allow for a quick
assessment and frame of reference, the descriptors are vague
and open to interpretation. Therefore, AVPU is not a useful
tool to monitor trends in altered LOC and subtle changes in
clinical status over time.

Other indicators of altered LOC, although not objectively
measurable, are important components of the neurological
assessment. For example, the SDH patient population
commonly experience personality and cognitive changes.
Because these individuals can be alert, but not mentally
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aware, they cannot be considered fully conscious according to
the definition of consciousness. A loss of inhibition,
disorientation, hallucinations, or receptive dysphasia may
cause the patient to exhibit inappropriate behaviours or
responses (Testani-Dufour, Chappel-Aiken, & Gueldner,
1992). These behaviours impact the stress experienced by the
family, as well as the interventions chosen by nursing staff.

In the state of altered LOC, restlessness may be an indication
that the patient is improving clinically, deteriorating, or a sign
of a patient’s frustration or discomfort. A confused patient,
who is incapable of understanding the environment that they
are in, may become agitated and inappropriate in their
responses (Petchprapai & Winkelman, 2007; Hickey, 2003).
This can lead to combative behaviours, which may increase
ICP. These patients are frequently physically restrained to
prevent them from harming themselves, but this can
exacerbate their agitation, causing them to be verbally abusive
of those around them. As a result of their cognitive deficits,
this stage of the brain injury process can be frightening and
frustrating to patients and families. Therefore, it is important
to ensure they understand the cause of the behaviours and the
plan for management. Nursing interventions play a key role in
this process.

There are other objective components of the neurological
exam, which are not direct measures of LOC, but do provide
insight into the assessment of these patients. For example, ICP
monitoring is an objective measurement tool that may be used
in patients with a severe head injury related to an SDH. ICP
monitoring enables the healthcare team to objectively assess
changes in ICP (Reilly & Bullock, 2005). Increased ICP leads to
decreased cerebral perfusion pressure, ischemia, and altered
LOC if not treated immediately. Changes in pupils, vital signs,
or pulse pressure are also indicators of deterioration in
neurological status and can coincide with changes in LOC.
Thus, it is critically important for nurses to be aware of the key
components of an objective assessment of altered LOC in the
patient with an SDH. This knowledge will, ultimately, lead to
early interventions and optimal patient outcomes.

Experiential perspective
The final component of the HRTI Model is the patient’s
subjective experiential perspective, or verbal expression of
symptoms experienced (Mitchell et al., 1991). This is one of
the most important aspects of the model, as the patient’s
perspective is often the best indicator of what is actually
happening. For example, while a patient with a severe head
injury may be in a deep coma and not respond to any stimuli,
other patients, with mild head injuries, may be awake, but not
cognitively intact (Hickey, 2003). This may result in
disorientation to their surroundings, lack of ability to think
abstractly, or inability to rationalize their responses
(Petchprapai & Winkelman, 2007). Fluctuations in responses
can create an environment of uncertainty and anxiety for the
patient, and an assessment challenge for the health care team.

There is limited information in the literature on the perspective
of a patient with an acute TBI or SDH, as their communications
and behaviours are not always congruent with what is truly
happening and their explanations are not always rationale or

reliable. Hence, research has focused on the outcomes and
effects on the patients and families, rather than examining the
experience of the patient with acute altered LOC (Kneafsey &
Gawthorpe, 2004; Testani-Dufour, 1992; Verhaeghe, Defloor, &
Grypdonck, 2005). Acute and chronic behaviours of altered
LOC impact the patient and family, leading to feelings of fear,
anxiety, and powerlessness (Petchprapai & Winkelman, 2007).
Lefebvre, Cloutier, and Levert, (2008) found that some patients
in this population experience difficulties with social integration
and employment due to cognitive deficits, while more severe
cases may required more comprehensive long-term care
(Kotwica & Brzezinski, 1993).

In a phenomenological study, Chamberlain (2006) describes
the patient’s experience of surviving a TBI, but not altered
LOC itself. The results are relevant, however, because the
individuals’ experiences during the recovery process and
associated episodes of altered consciousness were described.
In this study, five themes were identified: regret and grief
within self, insensitivity of health professionals, invisibility of
self, stranded self, and recovery in self. Working through these
experiences required patients to re-invent and learn to live
with new versions of themselves. Patients used these self-
reflections to appreciate their survival and accomplishments
in recovery (Chamberlain, 2006).

Knowledge of the actual lived experience of being
unconscious, or less responsive provides important insights
for the care of patients with altered LOC. In a mixed-methods
study, Lawrence (1995) described unconscious experiences of
100 patients. Although the study included patients with a
broad range of diagnoses, the results are relevant to the TBI
patient population. According to Lawrence (1995), altered
consciousness experiences can be categorized into five distinct
states: unconsciousness, inner consciousness, perceived
unconsciousness, distorted consciousness, and paranormal
experiences. Patients in some states of altered LOC were
reportedly still very aware of their environment. Some could
recall voices and conversation that occurred around them,
while others stated that they were aware of requests being
made of them, but were physically unable to respond.
Individuals also reported being aware of the emotions of
family and staff around them, including feelings of despair and
hope. Based on the evidence from this study, Lawrence (1995)
concluded that patients’ unconscious experiences can cause
long-term effects, and that caregivers need to be aware of the
impact of their words and actions on these patients.

Personal and environmental factors
Within the HRTI Model, person and environmental factors
interact with the four perspectives to establish individual risk
for a specified response to illness (Mitchell et al., 1991). These
factors can have a significant impact on the human response
(i.e., altered LOC), as well as the patient’s outcomes.

Person factors
Non-modifiable person factors include factors within the
individual that may influence the response of altered LOC in
the patient with a subdural hematoma related to a TBI. For
example, age is an important influencing factor, with the
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elderly being particularly vulnerable to more severe
alterations in LOC related to co-morbidities and concomitant
medications, which may adversely affect the response
(Neatherlin, 2000). This, in turn, may lead to delays in
regaining consciousness and recovery. As well, the brain tends
to atrophy with age, which may delay the onset of symptoms
of altered LOC in the patient with a subdural hematoma that
can delay treatment and have a negative impact on patient
outcomes (Neatherlin, 2000).

Medications that an individual is taking prior to their TBI can
also have a significant impact on the response and the illness.
Anti-coagulant therapy increases the risk for a larger initial
SDH, as well as for re-bleeding (Reilly & Bullock, 2005).
Consequently, the severity of the underlying pathology and
the consequent response of altered LOC may be more serious.
Patients requiring sedatives (Josephson, 2004), or who
present under the influence of mind-altering drugs or alcohol
(Reilly & Bullock) may have altered LOC for reasons other
than the underlying pathology. These additional individual
co-morbidities may lead to delays in recovery of
consciousness and recovery.

Modifiable person factors are preventable or amenable to
change in the post-injury period. For example, post-injury
infection, fever, hypoxia, hypotension, extreme serum glucose
levels, hyponatremia, seizures, and hypoxemia are all
potential responses to TBIs, and can all impact on the altered
LOC (McLeod, 2004). Many of these illness consequences can
be prevented and/or managed by optimal patient care.
Similarly, select nursing interventions can be effective in
maximizing cerebral perfusion (McLeod, 2004). Various
combinations of medications given to the SDH patient may
alter LOC or mask the signs of altered LOC. For example,
high doses of phenytoin or lorazepam can result in lethargy,
making it difficult to decipher if altered LOC is related to
medication side effects or deterioration in the underlying
pathology (Josephson, 2004).

Environmental factors
The external patient care environment can have a significant
impact on altered LOC. The availability of specialized
equipment and expert neurosurgical medical and nursing staff
is central to managing altered LOC in the SDH patient
effectively.While equipment to monitor CBF and ICP is helpful
to detect early changes in altered LOC and can lead to early
intervention and improved outcomes, there is no evidence that
the equipment itself improves patient outcomes (Stiefel,
Spiotta, Gracias, Garuffe, Guillamondegui, Maloney-Wilensky
et al., 2005; Steiner & Andrews, 2006). Further research is
needed as to the impact that the availability of cerebral
hemodynamic monitoring can have in these situations.

Ideally, neurosurgical nurses should possess the knowledge
and skills to assess the patient and minimize the SDH patient’s
risk for altered LOC. Their knowledge of the factors that
influence patient outcomes ensures evidence-based care. For
example, reducing external stimuli and elevating the head of
the bed have been found to minimize intracranial pressure
(Schwarz, Georgiadis, Aschoff, & Schwab, 2002), which, in
turn, has a favourable effect on altered LOC.

Nursing implications
The four perspectives of the HRTI Model establish a
comprehensive framework to address implications for clinical
practice, education, and research. The review of the literature,
based on these perspectives facilitates a holistic assessment of
the individual patient and provides insight for the
development of evidence-based nursing interventions and
best practice guidelines for optimal patient care.

Implications for clinical practice
Physiologically, airway, breathing, and circulation are the
primary areas of concern in the patient with altered LOC
(Ammons, 1990; Wijdicks, 2006). When a patient presents
with, or deteriorates to a GCS of ≤ 8, the airway may be
compromised and intubation may be necessary (McLeod,
2004; Wijdicks, 2006). Adequate ventilation serves to
minimize ischemia to the brain and other vital tissues.
Therefore, the maintenance of the airway protection, as well
as its effectiveness must be a nursing priority. In addition,
monitoring of vital signs and pulse oximetry are important
components of the assessment of circulation and oxygenation.
For example, in an unconscious patient, a widened pulse
pressure, with bradycardia, may be an imminent sign of
further increase ICP and impending neurological
deterioration (Ammons; Hickey 2003; McLeod, 2004).
Adequate oxygenation promotes proper autoregulation of
oxygen and carbon dioxide in the brain tissues, and the
consequent vasoconstriction that reduces ICP (Hickey).
Conversely, hypoxia with hypercapnia results in vasodilation,
increasing cerebral blood flow and increased ICP (Edwards,
2001; Kerr & Brucia, 1993). Thus, altered LOC can be
minimized with adequate oxygenation.

Ongoing, comprehensive neurological assessments are
critically important in order to monitor for changes in the
patient’s clinical status and note changes in LOC in a timely
manner. Nurses are in a key position to perform these
assessments and communicate their findings to the medical
staff. In addition to the GCS, these assessments should
include: checking pupillary response, vital signs, and ICP and
CPP if available (McLeod, 2004). Skilled nursing assessments
can detect subtle changes in hemodynamics, or motor or
verbal responses, that may lead to further investigation and
early intervention. Early medical intervention can minimize
cerebral tissue damage, and minimize long-term deficits that
are often associated with sustained alterations in LOC.

Patients who present with altered LOC can become
desensitized to the busy external stimuli of hospital sounds
over time (Gerber, 2005). As a result, they may be less
responsive to the routine requests associated with
neurological assessments. In order to re-train their orientation
to relevant stimuli, it is suggested that these patients should be
kept in a calm and quiet environment, and have a scheduled,
structured coma stimulation program. This can be initiated as
early as 72 hours post-injury, and involves the stimulation of
auditory, visual, olfactory, gustatory, tactile, and kinesthetic
senses (Gerber, 2005). The goal of this intervention is to “wake
up” and re-train a damaged RAS by stimulating cortical
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activity, to ultimately improve alertness and awareness.
Although there is minimal research literature available
surrounding this novel intervention, it is a logical and harmless
intervention that may improve patient outcomes.

Simple, but critical nursing interventions, such as elevating
the head of the bed and maintaining the head and neck in a
neutral position can promote venous drainage and, ultimately,
reduce the risk for increased ICP and alterations in LOC
(Christie, 2008; Schwarz et al., 2002). Monitoring fluid and
electrolyte balances is also important because any imbalance
can affect the neurological response (Fryman & Murray,
2007). Timely medication administration is critical in
supporting effective cerebral functioning. As well, monitoring
medications for their effects and possible side effects is
essential. For example, although the administration of
anticonvulsants can minimize the incidence of seizures, these
medications also present the risk for hyponatremia. While
glucocorticosteroids can reduce cerebral edema, and
ultimately lower ICP, they can also cause hyperglycemia,
immune compromise, irritability, insomnia, and muscle
atrophy (Josephson, 2004). The side effects of both of these
classes of medications can have an acute onset, and can begin
after only a brief period of administration (Hickey, 2003).
Skilled neuroscience nurses must be aware of these potential
complications of the medications, and include a review of
current medications in their patient assessments.

Monitoring for signs of a fever in the patient with altered LOC
is also important. The cause of the fever may be neurogenic,
or related to an infection. A neurogenic fever results when
increased ICP causes damage to the hypothalamus, and
temperature control is lost (Reilly & Bullock, 2005;
Thompson, Pinto-Martin, & Bullock, 2003). A fever will raise
the metabolic and oxygen demands of the brain, and may
exacerbate symptoms of altered LOC. This added cerebral
stress also contributes to ischemia and cell death. Following
up on results that may identify an underlying cause for the
infection and maintenance of normothermia with antipyretics
and/or a circulating fan are appropriate nursing interventions
(Thompson et al., 2003).

Although not a direct factor in the altered LOC response,
families should be considered in the development of patient-
centred care strategies and clinical nursing interventions.
While any change in LOC can cause anxiety and fear,
explanations and re-orientation regarding symptoms,
investigations, assessments and environment are essential to
minimize patient and family stress (Testani-Dufour et al.,
1992). Unfortunately, in neuroscience, there are rarely definite
answers and only time will tell how the patient will progress
or respond to treatment. The frustration experienced by the
patient and family can be far-reaching, and can present
additional challenges to the nursing staff. A team approach
with a network of support systems for the patient and family
is essential for the delivery of consistent and positive nursing
care (Yetman, 2008).

Implications for nursing education
While communication between patients, families, and
nursing staff is essential to minimize knowledge deficits and

anxiety, it can also have a favourable effect on ICP. Based on
Lawrence’s (1995) findings, some unconscious patients may
be aware of sounds and conversations around them. By
explaining interventions prior to implementation, the element
of surprise and related stress may be lessened, and may help
to minimize an increase in ICP. In patients who are awake, but
not fully aware, explanations of treatments are critical to
reducing anxiety and avoiding confusion. Confused patients
may misinterpret the intentions of staff and become more
agitated, which, in turn, can cause an increase in ICP, and
potentially alter their LOC.

As research in neuroscience nursing care is constantly
evolving, it is crucial for nurses working in this specialty area
to maintain their clinical competency through formal and
informal education. As new measurement tools are
introduced and tested, a practical alternative to the GCS may
eventually be validated and accepted. Without self-motivated
education, the transfer of this knowledge would not occur.
Attendance at in-services and conferences and/or reading
current research journals regarding altered LOC will
contribute to the nurse’s knowledge base, and facilitate the
development of evidence-based interventions. Finally,
advanced practice nurses are in key positions to question
current practice and co-ordinate nursing research projects
that will, in turn, result in improved patient outcomes.

Implications for nursing research
Through observation of clinical practice and patient
outcomes, neuroscience nurses can identify gaps in
evidence-based practice and collaborate with the
multidisciplinary team to identify research questions related
to altered LOC in patients with SDHs. Although there is
considerable research-based evidence related to the care of
the SDH patient with altered LOC, this review also revealed
a number of gaps in the research literature. For example, the
effects of a structured coma stimulation program on patients
with the altered LOC and a SDH are not fully understood. As
well, further research is needed regarding the lived
experiences of these patients. And finally, research is just
beginning to emerge on the impact of caring for these
patients and their families on nurses. Thus, further research
is needed in this area.

Conclusion
Patients who present with an SDH frequently exhibit signs of
altered LOC. Nursing care of these individuals and their
families is complex and focuses on optimal assessment
strategies and evidence-based care. Application of the HRTI
Model enables neuroscience nurses to complete a
comprehensive assessment of the altered LOC response,
based on the physiological, pathophysiological, behavioural,
and experiential perspectives, as well as the person and
environmental factors. Nurses can then develop
individualized, research-based nursing interventions for this
specific response to illness. Valuable insights related to
patient evaluation strategies have also been gleaned during
this process. Thus, this model facilitates achieving the goal of
optimal patient care and outcomes for this patient population.
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Abstract
Pediatric neuroscience nurses deal with many children with
hydrocephalus. This paper will provide a review of
hydrocephalus with a specific focus on third ventriculostomy.
Endoscopic third ventriculostomy (ETV) is an accepted
treatment option for patients with obstructive hydrocephalus.
At the Alberta Children’s Hospital in Calgary, Alberta, we have
been performing ETV for 15 years. This experience has helped
us better understand the complications and benefits of ETV.
The author will provide data on the complications specific to
ETV in pediatric patients at the Alberta Children’s Hospital. A
case report comparing neurocognitive testing before and after
ETV will be shared. An additional case report of a patient with
a spontaneous third ventriculostomy will help illustrate our
understanding of the natural history of hydrocephalus.

Introduction
Hydrocephalus is one of the most common disorders seen in
pediatric neurosurgery. The true incidence of hydrocephalus
is difficult to determine. Massimi, Paternoster, Fasano and
Di Rocco (2009) report a declining incidence of
hydrocephalus in recent years and attribute this decline to a
decrease in congenital malformations.

Hydrocephalus is a clinical condition where there is an imbal-
ance between production and absorption of cerebral spinal
fluid (CSF) resulting in enlargement of the ventricular system.
Hydrocephalus has typically been divided into two groups

A pediatric experience with endoscopic 
third ventriculostomy for hydrocephalus
By Kelly J. Bullivant, Walter Hader, and Mark Hamilton

Une expérience en pédiatrie avec 
la ventriculostomie endoscopique 
du troisième ventricule pour 
une hydrocéphalie

Résumé
Les infirmières en neurosciences travaillent souvent avec des
enfants avec une hydrocéphalie. Cet article apportera une
revue de l’hydrocéphalie et misera spécifiquement sur la ven-
triculostomie du troisième ventricule. La ventriculostomie du
troisième ventricule par endoscopie (ETV) est une option de
traitement pour les patients avec une hydrocéphalie obstruc-
tive. À l’hôpital, Alberta Children’s Hospital de Calgary, en
Alberta, nous effectuons des ETV depuis 15 ans. Cette expé-
rience nous a aidée à mieux comprendre les complications et
les bénéfices spécifiques aux ETV. Les auteurs apporteront
des données sur les complications spécifiques à l’ETV chez les
patients pédiatriques à l’hôpital Alberta Children`s Hospital.
Un rapport de cas sera donné, en comparant les évaluations
neurocognitives avant et après l’ETV. De plus, un rapport de
cas additionnel d’un patient avec une ventriculostomie spon-
tanée du troisième ventricule, aidera à illustrer notre compré-
hension de l’histoire naturelle de l’hydrocéphalie.

Table 1: Symptoms of hydrocephalus 
or shunt malfunction

Infants Toddlers Older Children

Increasing head Increasing head Increasing head
circumference circumference circumference

Vomiting Vomiting Vomiting

Bulging fontanel Headache Headache—often
(upright) worse in morning

Irritability Irritability Irritability

Lethargy Lethargy Lethargy/tiredness

Prominent Regression of Personality
scalp veins development changes

Poor feeding Upward Decline in 
gaze palsy academics

Apnea and Diplopia or
bradycardia blurred vision

Upward Upward 
gaze palsy gaze palsy

Medtronic Inc., 2003; Greenberg, 2001

Table 2: Descriptive statistics of ETV pediatrics patients

Primary Previously 
ETV shunted

Patient # 34 16

Sex, M/F (%) 70.6/29.4 50/50

Mean age (yr at ETV) 8.2 6.8

Cause

AS (%) 32.4 50

Tumour (%) 41.2 18.8

Myelomeningolcele (%) 5.9 18.8

IVH (%) 2.9 6.2

Cyst (%) 2.9 0

Other (%) 14.7 6.2

Outcome, shunt-free (%) 73.5 81.3

Complications, minor/major (%) 11.8 43.7

EVD postoperative (%) 14.7 81.3

Mean age (yr) at shunt insertion 1.2

Patients under 1 year = 11 with 45.5% failure
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based on etiology: communicating or non-communicating.
Communicating hydrocephalus refers to an impaired absorp-
tion of CSF at the arachnoid granulations. Non-communicat-
ing hydrocephalus refers to an obstruction or blockage of the
flow of CSF. Non-communicating is often referred to as
obstructive hydrocephalus. Despite the etiology of hydro-
cephalus, presenting symptoms remain the same. The com-
mon symptoms of hydrocephalus are illustrated in Table 1.

Prior to the 1950s when shunting procedures were developed,
high mortality rates were seen in this population (Sandberg,
2008). Shunts resulted in a dramatic improvement in morbid-
ity and mortality for patients with hydrocephalus. However,
shunts have continued to be a source of problems with infec-
tion rates at 5% to 10% and malfunction rates at 25% to 40% in
the first year and 4% to 5% each subsequent year after
(Sandberg). A good alternative treatment option for non-com-
municating hydrocephalus is endoscopic third ventriculosto-
my (ETV). Although endoscopic procedures were attempted
in the early 1900s, interest in this procedure was not realized
until the 1980s. Endoscopic third ventriculostomy provides an
anatomical and physiological treatment for obstructive hydro-
cephalus and avoids the malfunction and infection issues asso-
ciated with shunts (Sandberg). Endoscopic third ventriculosto-
my is now the treatment of choice for hydrocephalus due to
aqueductal stenosis (Anderson & Walker, 2008).

Outcome and risk
Studies have been done to identify factors predicting success
and failure of ETV and, thus, provide information to help
identify appropriate candidates for ETV. A Canadian multi-
centre study found that ETV performed in children less than
one year of age resulted in a higher risk of failure (Drake,
2007). Overall, the one-year success, defined as remaining
shunt-free, was 65%.

Hader, Walker, Myles and Hamilton (2008) reported the com-
plication rates of ETV in both children and adult patients. The
results compared 131 patients with a primary ETV to ETV in
previously shunted patients (with “removal” of the shunt).
Complication rates were 8% in the primary ETV group and
31% in the previously shunted patients, although the majority
of these complications produced only transient effects.

A re-evaluation of the data specific to pediatrics narrowed the
information to 50 patients (Table 2). Complication rates were
11.8% in the primary ETV group and 43.7% in the previously
shunted group. The types of complications included infection,
neuroendocrine problems such as transient diabetes insipidus
and weight gain, stroke, seizures, subdural or epidural
hematomas, and third nerve palsy. The vast majority of seri-
ous complications resolved. It is interesting to note that 73.3%
of primary ETV patients and 81.3% of previously shunted
patients have remained shunt free.

Case One: Neurocognitive testing
This patient was first seen by neurosurgery at age 12. She pre-
sented with a progressive tremor that was worse in the morn-
ing. Otherwise she was healthy with no noticeable memory
problems or other health concerns. She did well in school with
marks of 70% to 80% and had always struggled with mathe-
matics. The patient had been seen by a neurologist in the pre-
vious year and recently had a magnetic resonance image (MRI)
of her brain. The imaging showed a tectal tumour with signif-
icant hydrocephalus. Pre-operative neurocognitive testing was
performed and is summarized in Figure 1A. The results
showed low-average to average cognitive skills with scores
higher for verbal reasoning, as compared to non-verbal (NV)
reasoning. Repeat neurocognitive testing was done 21 months
following the ETV procedure (Figure 1B). Overall improve-
ments were reported on measures of processing speed, visual
working memory, long-term memory, and bimanual strength

and dexterity. Her
tremor has com-
pletely resolved.
P o s t - o p e r a t i v e
imaging shows a
stable tectal lesion
with a patent third
ventr iculostomy
(Figure 2). The
tumour is pre-
sumed benign and
no direct treatment
is required.
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Figure 1A: Pre-operative neurocognitive testing

Figure 1B: Post-operative neurocognitive testing Figure 2: Case 1 MRI
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Case Two: Spontaneous 
third ventriculostomy
A four-month-old girl was seen for concerns of a head
circumference above the 97 percentile and a cranial
ultrasound showing progressive hydrocephalus (Figure 3A).
She had previous ultrasounds done and the findings were
consistent with an increase in ventricular size. Clinically, the
child was doing well with a recent stable head circumference,
soft fontanel, no splaying of the cranial sutures, and a normal
developmental exam. A cranial MRI with CSF flow studies
demonstrated hydrocephalus from aqueductal stenosis with a
presumed spontaneous third ventriculostomy (Figure 3B, 3C).
This patient has continued to do well with stable head
circumference measurements and continued normal
development. Repeat MRI demonstrates stable hydrocephalus
with the presence of third ventriculostomy flow. We continue
to closely follow her head circumference and clinical progress.

Discussion
ETV has become a common neurosurgical procedure for the
treatment of obstructive hydrocephalus. At our pediatric
centre, we have a large number of children who have been
treated in this manner. This experience has helped us
appreciate the increased failure rate of ETV in children less
than one year of age and the increased complication rate in
children that have had a previous shunt. This information is
very valuable, as the two conclusions create an inherent
paradox. The current approach for most pediatric
neurosurgical centres is to shunt most children under one
year of age with obstructive hydrocephalus rather then
perform an ETV. However, we know that the younger a child
is when they receive their first shunt, the greater the risk of
malfunction or infection (Rekate, 2008). When managing an
infant with obstructive hydrocephalus should we initially
shunt a child less than one year of age knowing that later we
will be faced with a greater risk of complications if wanting to
convert the shunt to a third ventriculostomy? The one fact
that remains clear is that children less than one year of age
face many potential problems and issues when requiring
treatment for hydrocephalus. More clinical research is needed
to help sort out these and other issues in this patient group.

Neurocognitive testing provides valuable objective
information about cognitive function. Ideally,
pre-operative testing should be done as a
baseline to compare post-operative results.

Often in the pediatric population, neurocognitive tests are
difficult to perform pre-operatively. The child may present
with hydrocephalus at too young an age for such testing or the
urgency with which treatment is required often prohibits
completing the testing. We find we can perform
neurocognitive testing in children as young as five years of
age. Validity of the neurocognitive testing can also be debated
due to different psychologists performing the test, different
tests utilized, and bias seen with retesting, especially if tests
are repeated within a short interval. However, even with these
limitations, the results can still provide a more structured
impression of improvement or decline.

One might ask why neurocognitive testing in ETV patients is
important. It may appear obvious that treatment of
hydrocephalus would result in improvements in cognitive
function. While this has not been adequately evaluated over
the years in patients treated with shunting, sufficient data are
available to generally support the positive benefits associated
with treatment of hydrocephalus (Rekate, 2008). It is
important to not only objectively document improvements,
but also to look for any deterioration in memory. It is difficult
to evaluate memory without objective tests. During an ETV
procedure, the fornix, a vital memory structure is visualized
and, therefore, can be at risk for damage. More research is
needed in this area to establish both the benefits and risks to
memory associated with performing ETV.

Spontaneous third ventriculostomy has been reported in the
literature (Gallia & Teo, 2008; Deniz, Ece, Celik, Akalan, &
Firat, 2008; Yuen, Bulluss, Trost, & Murphy, 2008; Kim, Feiz-
Erfan, Clatterbuck, & Spetzler, 2005; Rovira, et al., 1999;
Kehler, Nowak, & Arnold, 1998; Kapila & Naidich, 1981;
Mann, Khosla, & Gulati, 1981; Alonso, Taboada, Alvarez,
Paramo, & Vila, 1979; Miller, White, & Roski, 1979; Bhatia,
Banerji, & Rao, 1977; Zilkha, 1974; Liss & Mervis, 1965;
Sweet, 1940). It is a phenomenon that is very interesting: it
represents a spontaneous correction to deal with increased
intracranial pressure resulting from obstructive hydro-
cephalus. It can be considered a spontaneous “blowout” that
re-establishes flow of
CSF from the ven-
tricular system into
the subarachnoid
pathways. This phe-

Figure 3A: Case 2 ultrasound Figure 3B: Case 2 MRI
Figure 3C: Case 2 MRI—
Cini flow study
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nomenon allows us to make assumptions about the natural
history of obstructive hydrocephalus. During the ETV proce-
dure, we often see that the anterior floor of the third ventricle
has thinned significantly. It is possible that increased pressure
has created this thinning and leads, on occasion, to a sponta-
neous correction of the problem of CSF flow obstruction.

Conclusion
Endoscopic third ventriculostomy remains a viable option for
treatment of obstructive hydrocephalus in children.
Complication rates show increased treatment failure in
children less than one year of age and higher treatment risk in
children with previous shunting procedures. Neurocognitive
benefits from ETV are demonstrated in the case study
illustrating neurocognitive testing done pre- and post-ETV.
The case study of a spontaneous third ventriculostomy in a
child helps us better understand the natural history of
obstructive hydrocephalus and may explain why some
patients with large ventricles are asymptomatic.

As pediatric neuroscience nurses, we are comfortable dealing
with children with hydrocephalus. An understanding of
hydrocephalus and the treatment potential of ETV is vital to

help us effectively counsel and care for these patients. Finally,
it must be emphasized that children with obstructive
hydrocephalus and a third ventriculostomy need to be
observed in the long term for any signs of clinical
deterioration. Hydrocephalus is a chronic condition.
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“Hope is definitely not the same thing as optimism. It is not the
conviction that something will turn out well, but the certainty
that something makes sense, regardless of how it turns out. It is
also this hope, above all, which gives us the strength to live and
continually try new things”.

–Vaclav Havel (1990). Letters to Olga, 
London: Faber and Faber

Abstract
This paper presents narratives that focus on experiences of
hope, told by 10 participants three to four years after suffering
spinal cord injury. Experiences of hope are understood as vital,
essential and dynamic aspects of human life and human
health. This is the first study addressing patients’ experiences
of hope three to four years following spinal cord injury. This
study has a descriptive, longitudinal design, and is part of a
larger study on patients’ experiences of hope three to four years
following spinal cord injury (Lohne, 2001, 2006, 2008a, 2008b;
Lohne & Severinsson, 2004a, 2004b, 2005, 2006). Data were
collected at three points in time by personal interviews. A
phenomenological approach inspired by Ricoeur (1976) was
used to extract the meaningful content of the patients’
experiences. Findings revealed three main themes: Life-related
hopes (I), Body-related hopes (II), and Creative and expanding
hopes (III). Results indicated that three to four years following
injury, participants were focusing on life more than on hope
due to improvements and adaptation to a new life.

Introduction
This paper will present narratives focusing on experiences of
hope, told by 10 participants three to four years after suffering
from a spinal cord injury. Most of us pay little attention to our
bodies, as long as they function automatically (Cole, 2004) and,
according to Merleau-Ponty (1962), the body is our expression
of the world. But after a spinal cord injury, parts of the body
become insensitive and unable to move. The body seems almost
silent or absent. For a person suffering from a spinal cord injury,
the body becomes an irritating stranger that only can be
observed from the outside (Cole). Since we experience the world
through our body, when parts of our body suddenly become
absent, we can no longer experience the world as before.

According to several nursing studies, patients’ hope seems to
be regarded as a universal experience and it is also contextual,
general and unified (Farran, Herth, & Popovich, 1995). Hope
may be a challenging phenomenon that influences the
emotions and thought processes, as well as behaviour and
actions (Dufault & Martocchio, 1985). Experiences of hope are
understood as vital, essential and dynamic aspects of human
life and human health (Farran, Herth, & Popovich). Marcel

(1951) differentiated desire for hope, in which he viewed
wishes as more specific ‘wants’ or premature hopes, while the
experience of hope holds a deeper, more basic and personally
important essence of expectations and future possibilities. Yet,
hope is regarded as an important nursing concept (Farran,
Herth & Popovich). Few studies have addressed the
phenomenon of hope in the rehabilitation context. However,
no studies were found addressing the experiences of hope over
time among patients suffering from spinal cord injury.

Literature review
Patients suffering from a spinal cord injury may experience a
wide range of activity limitations due to impairment or loss of
motor and sensory functions below the level of the neurological
lesion (Biering-Sørensen et al., 2006). A spinal cord injury may,
therefore, lead to health problems, such as pain, loss of strength
and lack of control, boredom and loneliness, stress, anxiety and
depression (McColl et al., 2001; Crews et al., 1998), which,
however, usually tend to improve over time according to
Dorsett and Geraghty (2004). The longer the individuals live
with the injury the fewer problems they experience—probably
due to adaptation and/or developing coping strategies over

Back to life again—Patients’ experiences
of hope three to four years after a 
spinal cord injury—A longitudinal study
By Vibeke Lohne

“Retour à la vie”—Expériences d’espoir
trois-quatre ans après une blessure
médullaire—une étude longitudinale

Résumé
Cet article présente des récits qui portent sur les expériences
d’espoir tels que racontés par des patients trois à quatre ans
après une blessure médullaire. Les expériences d’espoir sont
un aspect vital, essentiel et dynamique de la vie humaine et
de la santé humaine. Ceci est la première étude qui adresse
les expériences d’espoir trois ou quatre ans après une blessu-
re médullaire. Cette étude comporte un plan descriptif, lon-
gitudinal et fait partie d’une étude plus large d’expériences
d’espoir après une blessure médullaire (Lohne 2001, 2006,
2008a, 2008b; Lohne & Severinsson 2004a, 2004b, 2005,
2006). Les données ont été recueillies à trois temps différents
par le personnel intervieweur. Une approche phénoménolo-
gique inspirée par Ricoeur (1976) fut utilisée pour extraire le
contenu significatif des expériences des patients. Les résul-
tants on révélé trois principaux thèmes : « Les espoirs reliés
à la vie » (I); « Les espoirs reliés au corps » (II), et « Les
espoirs créatifs en extension » (III). Les résultats indiquent
que trois à quatre ans après la blessure médullaire, les par-
ticipants concentrent sur la vie plutôt que sur l’espoir, dû
aux améliorations et à l’adaptation à une nouvelle vie.
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time (McColl et al., 2001). Kennedy et al. (1995) found that after
four to seven years following the injury, patients used fewer,
though more emotional strategies, compared to newly injured
patients. According to the researchers, the most useful strategy
for preventing emotional suffering was acceptance. The focus
on hope, however, sometimes may be in conflict with
acceptance, even though the substance of hope may be related
to acceptance.

The totally unexpected and critical nature of the event and its
consequences probably gives rise to the clinical anxiety and
depressive reactions frequently noted among patients
suffering from a spinal cord injury (Crews et al., 1998). Physical
pain is more dramatic than mental pain (Lewis, 1940). Pain
and lack of sensitivity are common and can easily be
recognized. A short attack of severe physical pain is
overwhelming while if it lasts, the suffering person will beg for
relief. When short, severe physical pain passes, however, it
leaves no obvious alteration in behaviour. On the other hand,
long-term pain has more noticeable effects and is, therefore,
accepted with little or no complaint, developing great strength
and providing an opportunity for heroism (Lewis, 1940).

The phenomenon of hope is related to time and oriented
towards the future. The past, which is history, points to our
experiences while the future is still a mystery. Hope itself is
created in the present, pointing to the future and holds a
positive substance. Depending on the present condition, the
hopeful patient will focus on improvements when
experiencing illness or suffering. However, when experiencing
moments of wellness, the main focus will be general, like
“hoping to continue to stay just fine” (Lohne, 2006). According
to Marcel (1951), we may refuse to hope or deny hoping, but
“to live in hope is to remain faithful in the darkness” (p. 63).
Being in hope is, therefore, living in hope instead of
concentrating on fears. “Having” hope or “hoping for” may be
limited to an activity outside of us while “being in” hope may
be understood as an internal activity. The word “being” is
derived from existence. Therefore, being in hope can be linked
to “existing” or “living” in hope (Marcel, 2001). Having hope
may be understood as a more particular hope, such as, hoping
for improvements, while being in hope is pointing towards a
more generalized hope, like “being just fine” (Lohne, 2006).

Hope is regarded as having dynamic patterns since it is in
dialectical interaction with cognitive and affective dimensions
(Kylmä & Vehviläinen-Julkunen, 1997). Hoping has a
therapeutic potential and importance because hope provides
one with a sense that there is a future. Hope is an individual
project beyond our physical existence and, therefore, beyond
death. Hope, therefore, is also understood as transcendental
and magical (Cutcliff & Herth, 2002a; Kim, Kim, Schwartz
Barcott & Zucker, 2006). Hope is perceived as a force of will
and power and may also represent encouragement or comfort
(Lohne, 2006). Hoping processes may vary, especially in
patients following different injuries and illnesses (Kim, Kim,
Schwartz Barcott & Zucker). The substance of hope was found
to be related to receiving help (from relatives or nurses), to
caring (being understood) and to inner or external resources
among injured individuals. Therefore, inspiring or
maintaining hope in patients should be highlighted, even if

such approaches may be dependent on personal attitudes or
connections (Cutcliff & Herth, 2002b). According to Morse
and Doberneck (1995), hope was understood as ‘incremental’
among individuals with spinal cord injury during their long
process of hoping to walk again. Uncertainty and fear for the
future may cast hope in shadow. On the other hand, according
to narrated experiences of patients suffering from a spinal cord
injury, experiences of hope may relieve anxiety (Lohne, 2008b).

This longitudinal study contributes new knowledge on patient
experiences of the process of hope, as well as the substance of
hope, three to four years after spinal cord injury, not available
in literature. As clinical nurses are involved in the care of
patients suffering from acute and dramatic incidents, such as
spinal cord injury, the knowledge of long-term patient
experiences will be useful to both patients and their families in
providing the necessary support in the rehabilitation process.

Methodological framework
This qualitative study has a descriptive, explorative and
longitudinal design. A phenomenological-hermeneutic
approach, inspired by Ricoeur (1976), was used to extract the
meaningful content of the patients’ experiences. This theory
of interpretation is a spiral process that includes gaining a
sense of the whole, followed by the identification of
meaningful parts, and an interpretation of potential horizons
of meaning in the text as a whole.

The following research questions were investigated:
• How are experiences of hope being described from the

perspective of patients following three to four years of
suffering from spinal cord injury?

• What is the expressed meaning of their experiences of hope
after the first three to four years following spinal cord injury?

Ethical considerations
This study has been approved by the Norwegian Ethical
Committee and the Norwegian Social Science Data Services.
On the basis of inclusion criteria, two ward nurses asked
recently admitted patients to voluntarily participate in this
longitudinal study (a total of 14 patients). Four patients
declined to take part in the investigation; three men and one
woman. The patients were guaranteed anonymity and
integrity. All patients received both oral and written
information about the purpose, content and extent of the
study, and their informed consent was obtained.

Subjects
This study was carried out in Norway. One participant died
during the investigation. Nine participants were included
according to the following criteria: Over 20 years of age,
diagnosis of spinal cord injury, newly admitted to the
rehabilitation institution, cognitively intact, and able to speak a
Scandinavian language. The participants were between 22 and
68 years of age, five men and four women. Two of the patients
suffered from inner, vascular damage and seven suffered from
external injuries as a result of car accidents or falls (one had tried
to commit suicide). All injuries had occurred suddenly and
unexpectedly. Four patients had symptoms of complete spinal
cord damage, and five were not completely injured. The lesion
levels were from C5 to L4 (fifth cervical to fourth lumbar level).
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Data collection
This study is part of a larger study (Lohne, 2001, 2006, 2008a,
2008b; Lohne & Severinsson 2004a, 2004b, 2005, 2006). Data
were collected three times by personal interviews. The first
interview was collected at the rehabilitation institution during
autumn, 2001. The next two interviews for some were
conducted at the participants’ homes. During autumn 2002 and
spring 2005, only two interviews were conducted at the
investigator’s office because this was most suitable for the
participants. All interviews were conducted by the investigator
lasting on average 60 to 90 minutes. The interviews were tape-
recorded and transcribed. The interviews followed a semi-
structured guide based on a theoretical analysis of the
phenomenon of hope (Lohne, 2001). The participants were
asked open-ended questions concerning the past event (the
accident or vascular damage), the present (at the rehabilitation
centre, or at home) and the future (expectations or future
orientation). The following are examples of interview questions:
“How do you feel when you look at your future?” “What kind of
changes do you hope for?”; “What does hope mean to you,
personally?” The participants described their feelings and
experiences of hope, their hoping process since the accident, the
meaning of hope, and their short-term, long-term and future
perspectives. Additional clarifying questions were asked by the
interviewer, depending on what the participants had expressed.

Data analysis
The purpose of the data analysis was to extract meaningful
content from the participants’ experiences. The analysis was
performed in several steps. In the first step, the researcher
attempted to understand the meaning of the whole text.
“Understanding a text is only a particular case in the dialogical
situation in which someone responds to someone else”
(Ricoeur, 1976, p.22). The second step involved a number of
structural analyses to grasp the most probable interpretation
and explanation of parts of the text. The structural analysis was
performed inductively. The final step was to make a
comprehensive and understandable interpretation of the whole
text, taking into account the structural analysis (Ricoeur).

Findings and interpretations
In this longitudinal study of hope, the findings revealed three
main themes: Life-related hopes (I), Body-related hopes (II),
and Creative and expanding hopes (III). The interpretations
of hope described by the participants were narrated in
different ways, as well as in different perspectives, depending
on the degree of wellness and bodily improvements each of
the participants had gained emotionally, mentally and
physically following their injuries. Since the last interview,
when every participants’ experiences of hope still fluctuated
between suffering from the injury and their individual
struggle to become reconciled with reality, their individual
lives had brought them even further in terms of their life-
related hopes, as well as their body-related hopes through
creative and expanding hopes.

Theme I: Life-related hopes
The concerns of life-related hopes were narrated as moving
rather to a new and different life or “back to life again”—but
not to life as it was before. According to the participants, hope

seemed to be most important shortly after the injury. However,
three to four years following their injury, they were now more
or less living in hope. Life-related hopes were comprehended
as “being” in hope—and sometimes also “existing” in the future,
“longing back”, originating from the still-missing past. From
moving along the road of hope, they were now moving along
the road of life, meaning that their illness and suffering were
comprehended as being in the “background”.

This study on hope following a spinal cord injury has
confirmed that human nature has a remarkable ability to
adapt to totally new contexts—usually through dramatic
turning-points, from one context (wellness and
contentment/happiness), and then suddenly to another
(slowness and mobility impairments/wheelchair) and
gradually back again. For the participants, this created
dramatic and painful, but also surprising and pleasant
experiences. Every participant’s life had undergone major
changes during these three to four years. At the time of the
third interview, they were living with new partners, new
stepchildren and grandchildren, having moved into new
houses or flats, sometimes to new parts of the country or even
abroad. For some, a wheelchair had become a natural part of
their daily lives. Some had started new studies, new jobs or
new hobbies, and they had adapted to new outdoor activities
(boating, camping, etc.). One participant had died from
natural causes and several had considered committing suicide
when living through painful experiences, but nobody did. The
idea of death had therefore, at times, also brought hope to
some, and life had won in the end.

Due to depression and vulnerability, participants had hope for
further physical improvement in the “background”, and to keep
their focus on life in the “foreground”. A 27-year-old woman
admitted that she had occasionally experienced depression
before the injury. Thus, she sometimes understood her injury
as a symbolic “hook” on which to hang her remaining problems.
She continued to view her fall from a balcony as a “catharsis,
purifying her life through teaching and supervising…” Due to her
life experiences, which she described herself as being “lonely”,
she had matured from a girl to a young woman in just a few
years. She described her rehabilitation period metaphorically,
as “hardships create sorrow, but an injury makes you wiser”, and
her present hope was wellness “…because to hope for
improvements may create dissatisfaction”. Even though the fall
had created uncertainty, she continued to feel disappointed
about “everything that went wrong”, and she still felt like she was
living “within a kind of vacuum or stagnation”.

Another woman of about the same age, narrating from her
wheelchair, said that she was continually “apprehending life,
but never death”, and that her hope was a synthesized
experience: “hope is always pointing towards the
consequences”. Her comprehension goes beyond meaning,
since she experienced that “the evil event brought something
good”, and that “without hope one will end up in a vicious
circle”. Thus, hope, from her perspective, was an essential
factor in the process of improvement.

In spite of suffering and disappointments during four years
following injury, a 63-year-old man experienced life as being
filled with much joy and peace. However, even though he was
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still open to finding a possible meaning for the accident, he no
longer pondered it. He chose to live in the now (present)—
“being and living in peace and harmony”. “Happiness comes
from within, and the more we live in hope, the more we may lose
contact with our life (or our living)”. “A pleasant life manifests
your hope”, according to this man, “because every limitation is
seated in your brain. Sometimes one uses the injury to hide
oneself.” He concluded his narrative with a more general view:
“We fight or we flight (run)—we either struggle or we die”.

Theme II: Body-related hopes
Everyone had fulfilled many hopes and everyone had
experienced gradual physical improvements—far beyond what
they had expected three to four years earlier. Body-related
hopes were comprehended as having a hope concerning
physical rehabilitation of mobility or sensitivity. Body-related
hopes were experienced or narrated by participants as having
hopes for improvements while they continued to experience
slowness, stress and fatigue, pain and infections, spasms, as
well as incontinence, and sexual problems. Furthermore,
continuous incapability, immobility and invisibility (with or
without a wheelchair), dependency and patience, as well as
vulnerability, were still daily challenges. Several participants
described their hopes as “small and incremental” and still,
after four years, continued regular experiences of turning
points. One woman, nearly 50 years old, described experiences
as: “Suddenly my body collapses into crying and despair and
out of this my body suddenly repairs into sensitivity, mobility
and wellness”. She named her new experiences of sensitivity as
“being in new contact with her own body”.

Every participant continued, also, to live in a vicious cycle and
was, therefore, still living with experiences of future
uncertainty. The vicious cycle had different inner circles:
experiences of helplessness, which led to experiences of
dependency, which, in turn, led to an almost unbearable
impatience when waiting for assistance, which, in turn, led to
loneliness, frustrations, vulnerability and despair. Another
inner vicious circle came out of experiences of pain, which led
to anxiety, depression, restlessness, sadness and, in turn,
resulted in disappointment and shame due to lack of
understanding or little help from health personnel. A third
and last vicious cycle was due to vulnerability coming out of
exposure to infections and terrible spasms, which, in turn, led
to insomnia and experiences of uncertainty, which sometimes
still overshadowed their hope.

Physical pain visited all participants now and then, and had
become an inner and angry enemy. “You know, sometimes I
am in so much pain that my only thought is to cut my leg off
and send it to hell!” explained a 48-year-old man. He
described the pain like cramps or drilling – “and you feel that
it can’t be more painful…and then the headache comes, the
neck pain and finally everything is hurting…” “I would rather
have been completely injured and without pain”, was this
brave man’s inner hope. In spite of that, his wheelchair finally
had become a new, but integrated part of his body, and he
proclaimed, “You will never (be) accustomed to the pain…”
Other narratives of experienced physical pain were sensations
like “needles pricking, or like being stuck by nails”, which kept
the participants awake and suffering during days and nights.

“Being or living in uncertainty (because of pain or due to the
shame of the pain) casts long shadows on my life, so my life is
never black—but rather grey. I still hope to function, but I
doubt that improvements will continue as I grow older…”
expressed a 27-year-old man who experienced extreme
vulnerability because of his pain and the shame of his pain. At
the same time, some participants also wondered whether
“the spinal cord injury symbolized a peg of painful
experiences” at this point in the rehabilitation process, and it
was, therefore, understood more like fiction, rather than a
real problem. “You cannot live in hopes and dreams, but you
may live with hope and willpower”, as stated by a young 28-
year-old woman who had jumped from a balcony four years
earlier. One could say that they had continuous silent hopes
for their silent bodies.

Additionally, several participants frequently experienced being
an invisible person, as they moved around in their wheelchairs: 
Well, suddenly you are sitting in a wheelchair, and you want to
go shopping… but nobody can see you, the tables with the
automatic paying machines are placed too high for a wheelchair
…and therefore I can no longer use a bank… You feel so lonely, I
can tell you… and no one sees your signals… and I remember
one night at the concert hall… oh, those huge glass doors, they
didn’t open automatically… so I sat there and people crowded
out… and I said to myself, I have to be fast… and I rolled a bit
further and decided to follow the next group… and so I speeded
up, but, no… I couldn’t manage, so I just sat there, waiting while
I thought ‘don’t bother, nobody sees me…’ and then I heard a
voice behind me, ‘Do you want me to open the door?’

However, even though they had no need for special
treatments, they still suffered from an invisible and painful
spinal injury. Several felt that they had “an invisible injury”,
and this appeared to be impossible for the environment to
grasp. This bilateral invisibility increased the burden of being
a spinal cord-injured victim, as well as a survivor. Therefore,
everybody hoped for being accepted and understood in spite
of the spinal cord injury.

Theme III: Creative and expanding hopes
At certain turning points along the road of hope,
participants experienced sudden moments of improvement,
which gave them the courage to carry on. When expressing
their hope, participants used metaphors like “a balloon” or
“pushing limits”, highlighting the expanding nature of hope.
Other expressions were “springtime” illustrating hope as a
source or season of light, with “sprouting leaves” or as “a
happy ending”.

According to the participants, hope fostered creativity, and
was expressed as “…either you have to live in hope or you will
come to a point where you have to live with the pain”. Hope was
obviously “an integration of exercise, practice, growth and
well-being”, and experiences of hope included vitality and joy
of life, when hopes like canoeing or flying with micro planes
became actual experiences and challenges. At such instances,
the spinal cord injured were being full of hope: “Having hope
and being fine is the same to me…and the trick is to integrate
hope into the present”, as expressed by a 62-year-old
participant.
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“Everything starts with hope—and from there, hope ends with
several goals”, according to a middle-aged man, meaning that
every vision of mobility and sensitivity starts with hope and
moves toward more concrete hopes, and towards necessary
activities and contacts to fulfil the hope. “Either you continue—
or you die, right? …But I still have some goals—and I will not
stop living—rather I will continue having fun… To me, all this
is about being fine, but still never losing my hope”. This
reflective and creative 63-year-old man suffered from a fall due
to a sporting accident four years ago. “Some of the
art/creativity of life, is about just being fine, which means that
you enjoy life—every day—but without losing your virtue,
because you should always hope for improvements and for
expanding your limits… which means being comfortable and
enjoying life and at the same time maintaining an openness for
wishes and …expansion. Finally, you calm down because you
have fulfilled some dreams… and you realize that happiness is
relative, though you won’t find happiness if not inside yourself.
And even when this seems like an empty phrase—it’s true,
especially with such mobility restrictions… So the creativity in
life comes with enjoying the sun and the spring, staying in the
now, which has become naturally integrated in my life. And at
the same time, I am still in longing, missing people… To me,
then, hope is being fine and enjoying life within the limits that
we have, because if you just focus on goals, doing physical
exercises every day, I think you will lose the sight of life…Well, if
the now/present disappears just because you are working on a
hope, and maybe you won’t reach your goal, and you’ll become
disillusioned, and disappointed, and you’ll have a big relapse…
There is a risk in always looking ahead, and life itself is put into
the shadow, focusing only on hope and physical training, but
physical training should be an integrated part of everybody’s
life—so we should just enjoy it… Living in richness/wealth and
activity, pushing your limits… and fulfilling your hope. At the
same time, in the beginning (just after the downfall), hope was
extremely important (to me)… I really think that hope is most
important when you are newly injured, much more than later
on, when you have adjusted yourself to totally new conditions.”

In addition to improvements, this man has gained a new level
of understanding three to four years following the spinal cord
injury, due to his sudden and incomprehensible downfall.

During a final interview, a 48-year-old woman explained that
she had dreamt that she had been chair-bound just before the
car accident, and that she had a warning of the coming
accident a few days before.

Discussion
The aim of this longitudinal study was to explore and describe
patients’ experiences of hope and the meaning and
significance of such experiences three to four years following
spinal cord injury. The findings revealed three main themes:
Life-related hopes (I), Body-related hopes (II), and Creative
and expanding hopes (III). According to the findings,
everybody’s hope was existing in the shadows as a generalized
hope (Dufault & Martocchio, 1985), and the main focus
among participants was on life itself, including creativity and
life-expansions.

However, there were some methodological issues. Subjects
were invited to take part in the study on the basis of their
personal appraisal and acceptance to share their personal
experiences of hope. Fourteen subjects were invited to
participate, and four subjects declined to participate due to
personal reasons, and they could have made an important
difference in the findings. All participants were willing and
eager to take part in the interviews, and many of them stated
that they wanted to help other spinal cord-injured individuals
by sharing their personal experiences.

Some study participants had experienced the future as
frightening and painful for weeks and months. They had been
temporarily without hope and had considered ending their
lives because of their immobility and pain. Additionally,
periodic experiences of invisibility, vulnerability, dependency,
loneliness and despair were extremely difficult for participants
to bear. However, nobody committed suicide, not even one
24-year-old woman whose injury had been caused when she
had jumped from a balcony. Somehow, after the fall, she found
the meaning and courage to go on living in her wheelchair. To
many participants, the future sometimes seemed
overwhelming. Such contextual experiences may not require
hope, but rather staying in the present and having a focus on
pleasant experiences in the present. Paterson (2001), with
reference to a meta-analysis, emphasized that patients
suffering from chronic illness tend to alternate over time
between focusing on wellness in the foreground and illness in
the background or the opposite. Sometimes living in “the now”
brings wellness to the foreground. But other times, when
illness is in the foreground, future hopes might be a better
place on which to focus. The focus on hope is not always hope
for a treatment or elimination of a disease, or that something
is going to go well, but rather a trust that whatever happens
will make sense or meaning (Parker-Oliver, 2002).

The overall findings of the study, indicated that the experience
of health is a dialectic movement, which indicates awareness
and strength, and that experiences of health and suffering are
integrated into each other in a dialectic movement, in which
suffering can create the prerequisites for health (Lindholm &
Eriksson, 1998). In this study, the researchers explored the
importance of strength, such as willpower, courage and
loyalty for health, while the suffering that has been endured
provides strength. With this perspective, health and suffering
are understood as a dialectical alteration between good and
evil or death. Likewise, according to participants in this
longitudinal study, experiences of hope were comprehended
as a dialectic movement between helplessness and courage,
vulnerability and improvements, dependency and creativity,
painfulness and comfort, and uncertainty and strength.
Participants in this study demonstrated the following
accommodation, called response shift, from suffering and
immobility to increased mobility and changes in values, and a
redefinition of targets (goals and hopes).

Implications for practice
According to the participants in this study, hope is essential
to recovering from trauma. Whenever a painful event
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suddenly occurs in our lives, the mind becomes polluted with
negative and fearful thoughts. Hope, however, made the
injured individuals believe that sooner or later the bad times
would improve, and experiences of hope would strengthen
the ability to fight through periods of discouragement or
despair. Individuals, three to four years following spinal
injury, were focusing on life more than on hope, due to
improvements and adaptation to a new life. This study
emphasizes the importance of neuroscience nurses to
promote hope in individuals following a spinal cord injury,
and to help them, in a long-term perspective, focus on life
and living. According to this empirical study, nurses should
stimulate patients to hope for improvements, as well as
adaptation to a new life, even three to four years following a
spinal cord injury.
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ature (conceptual and data based), research ques-
tion/objectives/hypotheses/or clinical concern, method-
ology and method, analysis/findings, discussion includ-
ing specific clinical implications/recommendations,
summary/conclusions, and references. (Please note, not
all these headings are needed or may apply to all papers).

• Abbreviations should always be preceded by the full
term. An example would be traumatic brain injury (TBI).

• Drugs are cited using the generic name in lowercase
letters and brand names in parentheses.

6. For further information, please refer to the American
Psychological Association. (2001). Publication manual of
the American Psychological Association (5th ed.).
Washington, D.C.: American Psychological Association.

Le journal canadien des 
infirmiers et infirmières en

sciences neurologiques

Réglements de 
publication dans le JCIISN

1. Le Journal canadien des infirmiers et infirmières en
sciences neurologiques est une publication révisée par ses
propres membres.

2. APA est utilisé pour la rédaction du journal et pour les
références.

3. Les manuscrits doivent être transcrits par traitement de
texte utilisant Word 6.0 ou Word Perfect. Une copie, sur
papier et disquette, peut être envoyée par la poste ou le
manuscrit peut être envoyé par courriel à Sonia
Poochikian-Sarkissian, rédactrice en chef, 399 Bathurst St.,
MP5-311, Toronto, Ontario M5T 2S8 ou cjnn@cann.ca

4. Le contenu de tous les manuscrits reçus est révisé par
réviseurs puis adapté pour fins de publication par la
rédactrice en chef. Ce processus nécessite environ 5 à 8
semaines. Les articles pourraient être acceptés tels quels,
retournés pour révision ou retournés accompagnés de
commentaires.

5. Spécifications se rapportant à la rédaction du manuscrit :
• Longueur maximale du manuscrit : 6000 mots ou 20

pages.
• Marges de 1 pouce, double interligne, « Times New

Roman », 12 lettres au pouce
• Page titre avec titre complet, le nom et le lieu d’emploi de

l’auteur
• Un résumé de moins de 200 mots doit être inclu.
• Marge de gauche, laisser 5 espaces pour les nouveaux

paragraphes
• Les entêtes peuvent inclure : introduction, revue de la

litérature, (concept et données), but de la recherche,
objectifs, hypothèses, aspect clinique, méthodologie et
méthodes, analyses et résultats, discussions avec
implications d’ordre clinique, recommendations, résumé
et conclusion, références. Veuillez prendre note que
toutes ces entêtes ne s’appliquent pas nécessairement à
tous les manuscrits présentés au comité.

• Les abréviations doivent toujours être précédées du terme
complet, par exemple : Accident cérébrovasculaire
(ACV).

• Les médicaments sont nommés utilisant le terme
générique écrit en lettres minuscules et le nom
commercial écrit entre parenthèses.

6. Pour de plus amples informations, veuillez consulter la
publication suivante : The American Psychological
Association. (2001) Publication Manual of the American
Psychological Association (5th ed.) Washington, D.C.
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Websites of interest
Canadian Association of Neuroscience Nurses and 
Canadian Journal of Neuroscience Nursing website:
www.cann.ca
Check this site often for updates on information. 
Reports will be on the website.

Canadian Nurses Association: www.cna-nurses.com

Canadian Congress of Neurological Society:
www.ccns.org
Please check out the web page to learn more about the society to which we belong. 

CANN is an affiliate of this society.

Canadian Journal of Neurological Sciences:
www.CJNS.org

World Federation of Neuroscience Nurses:
www.WFNN.org 
All CANN members are automatically members of WFNN.




