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2018 Presidential address: CANN AGM and 
Scientific Sessions June 2018 
By Jodi Dusik-Sharpe

Honoured guests, CANN Executive and BOD, and my fellow 
CANN colleagues, 

Before I begin, I would like to thank the Halifax conference 
planning committee for its support of CANN in organizing 
the 49th Annual conference. This is not a four-day adventure 
that we all get to enjoy, but rather a two-year commitment and 
their efforts have not gone unnoticed. Thank you, as well, to the 
presenters who share their work and promote our specialty. It is 
always fun to be back in the beautiful city of Halifax and enjoy 
the hospitality of the East coast. 

In preparing for this presidential address, I found myself more 
nostalgic than usual. Having been a CANN member for 31 years 
and attended at least 25 conferences, there are a lot of memories 
that have brought me to this point. 

My very first CANN conference was right here in Halifax in 
1991. I vividly remember the welcoming breakfast and follow-
ing close behind the heels of my career-long friend and col-
league Diana Sawchuk, we joined the table from Saint John, 
New Brunswick, and I met Janice Kenney, AKA “LoopD”. Little 
did I know at that time that I had just met someone who would 
become one of my dearest friends and nursing mentors. 

At that conference, I was in absolute awe of the level of knowl-
edge, the passion for neuroscience nursing, the comradery and 
the respect that was in abundance. 

I remember a presentation on a pediatric case study by Judy 
Chisholm and to emphasize the role of the family in care, it 
ended with a reading of the Robert Munsch book, I Love You 
Forever. For those that do not know me, I have an impressive 
ability to burst into tears, which I was blinded by minutes into 
the presentation, never mind throw in the most poignant chil-
dren’s book of all time. The energy in that room though was 
palpable. Neuroscience nurses reflecting on the devastation of 
a child lost, yet the pride in the work of their colleagues who 
shared their experience and paid tribute to not only their patient 
and family, but also to their own neuroscience family, as well. 
That feeling of inclusiveness, of always going the distance and 
if you can, go beyond…and to know that being a neuro nurse 
is so much more than working on a neuro unit. To be a neu-
roscience nurse, you not only can talk the talk and walk the 
walk, you advocate, you educate, you better yourselves, you lead 
and, at times, you may follow…you care about people who are 
challenged by relentless neurological diseases or injury. You 
appreciate the gift of not having a demyelinating neuromuscu-
lar disease, you appreciate the gift to live seizure free or breath 
unventilated… to understand the spoken word and, in turn, 
speak it… to move your finger, your hand or your foot… to never 
undergo 30 fractions of Radiation therapy with your skull immo-
bilized in a head frame bolted to a radiology table… or to hold 
your breath with serial imaging tracking your Glioblastoma. 

Last June, days before the conference in Saskatoon, I was called 
to a meeting and told my job was not one of the mandatory 
deletions imposed by our government that had been announced 
four months prior, but I lost five colleagues that day. Despite 
those months of uncertainty and vulnerability, as I reflected on 
my future, I reminded myself that it paled in comparison to an 
ALS patient who can no longer hug their child, your 18-year-old 
patient who landed awkwardly snowboarding and is now a C5-6 
quadriplegic, or your career-long friend and colleague who was 
simply outside taking a picture and hit his head and whose bril-
liant mind now presents with apraxia and dysphasia… I also 
reflected on the power of being a neuroscience nurse—we learn 
to persevere and encourage regardless of the outlook, the losses 
and, at times, the failures. 

Last year, while travelling in Europe, I marvelled at the age of 
the ruins, the cities, and the mere ground I was standing on. As 
I climbed the 320 steps to the top of St. Peter’s Basilica in Rome, 
when I wasn’t just trying to breathe and not retain CO2 or think 
of the burning lactic acid in my legs, I thought of how I was walk-
ing through history and CANN came to mind. It is important 
to honour our impressive history. We stand on the shoulders of 
those before us, our founder Jessie Young. Marlene Reimer, the 
first member of any specialty group to be elected to the Board 
of CNA to represent all Canadian nursing specialty groups. It is 
important to remember that CANN was the first nursing interest 
group to be awarded affiliate membership with CNA. As I contin-
ued to climb those steps I thought of colleagues, Board members, 
Presidents before me… I thought of Wilma Koopman and Deb 
Holtman sprinting up those 320 steps of the Basilica and not 
breaking a sweat… I thought of all the committees, our journal, 
which was first published 39 years ago—Axon years before and 
now CJNN—the conference presenters, the authors, and those 
CANN members who attend the conferences year after year. I 
thought of the challenge of Certification and the absolute honour 
of Certification… I thought of CANN members who paved the 
way as the inaugural specialty to write the CNA Certification 
exam that has now provided 21 Canadian nursing specialties the 
groundwork to hold Certification standing. I thought of what 
Certification means in that it shows your patients and families 
that you are the best person to care for them. You are committed 
to their needs and committed to both the specialty of neurosci-
ences and the profession of nursing. 

The question we have been trying to answer over the years in 
our attempts to recruit and retain members is “What will CANN 
do for me?” I have decided it is impossible to answer that for 
someone. What CANN will do for you is personal to you alone. 
It may give you a platform to present your work or idea, to fund 
a research project, to provide an opportunity to publish, or pro-
vide a network of Canadian nurses that you may one day call a 
friend. You may find yourself on an annual pub-crawl singing 
songs that are way too inappropriate to repeat, or end the evening 
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posing for pictures lying in a flowerbed with colleagues, which 
will refuel you to return to work rested and rejuvenated. CANN 
may give you the opportunity to rekindle friendships year after 
year, to be part of a greater community, a greater vision and a 
higher standard of practice. It may give you all of this, or part of 
this, or none of this at all... It may simply be something you put 
on your resume. What you do with CANN is for you alone to 
decide. What I do know, is CANN has been good for my soul and 
has sustained me in my career. Meeting up with colleagues from 
across the country or at local meetings at home has always ener-
gized me and brought me back to the patient year after year. My 
hope is that you will find what resonates with you and bring you 
back to your patients and career stronger, and braver, and whole. 

In 2016 when my son Matt was hiking in Alaska, I received a call 
at work that he had activated his GPS SOS. I spent several hours 
waiting for the updates, which were always, they had located 
him, but could not fly to him because of the weather, but they 
knew nothing else. My nurse’s brain took over for my moth-
er’s brain and in that moment in time, that was very helpful… 
knowing he had left his truck two hours from Fairbanks and 
hiked 30 km and crossed two rivers, I was fairly certain he would 
be flown to Fairbanks. But, just to be sure, I googled Level 1 
Trauma centres in Alaska and was grateful Fairbanks was one 
of them. As I looked at the Google map of Alaska and Canada 
and thought of my son on his own in a time of need, I thought of 
which Canadian province he may be transferred to not know-
ing the extent of his injuries… if he was transferred to British 
Columbia, I knew I would call CANN colleagues Bev Irwin, Jill 
Kamensek, Cindy Hartley, Donna Brett, Brenda McLeod, Sue 
Kadyschuk, Betty Ross, Trudy Robertson and Liz Gray, and they 
could be with him until I could get there. If he was transferred 
to Alberta, I would call Nancy Thornton, Christianne Krassman, 
Suzanne Basiuk and Andrew Kwan… If Matt was transferred 
to Saskatchewan then my neuro sisters and Phil would take 
care of him—Karen Waterhouse, Jodi Copeland Johnston, Ruth 
Whelan, Kristin Campbell, Aaron Gardner, Ann Saulnier and 
Donna Lee. If he came home, countless colleagues young and old 
came to mind—Diana Sawchuk, Ann Huggard, Janice Nesbitt, 
Tara Bergner, Jennifer Schneider, Kathy Doerksen, Audrey Gous-
seau, Lisa Wong, Kavitha Nadarajah-Gbeve, Heather Nowak and 
colleagues and friends from St. Boniface Hospital known as the 
Brainy Bunch would be there… Now I know it doesn’t make geo-
graphical sense for a medical transfer, but then I worked my way 
East and I thought of Ontario CANN colleagues over the years, 
Dawn Tymianski, Aline Bourgoin, Wilma Koopman, Corbin Lip-
pert, Lynda Ryall-Henke, Breeda O’Farrell, Jeanne Evans, Lynn 
Joseph, Deb Holtman, Lisa Pearlman, Sera Nicosia and Wendy 
Blackburn… and if he was transferred to Quebec, I would call 

Maxime Boutin Caron, Martha Stewart, Heather Davies, Rosa 
Sourial, and the nurse who’s name escaped me at the time, but 
she has the best shoes, glasses and accessories, our Jessica, and 
I breathed a little easier in that moment. 

Now, if he goes to New Brunswick, then Janice Kenney, Rose 
Butler, Patti Gallagher, Katie Washburn and Shelley Paul would 
care for Matt as their own… If he came to Nova Scotia then 
Mark Bonin, Janet White, Lynn Fennerty, Linda Clarke, Dar-
lene O’Hearn, Debbie Beveridge, Diane Pottie, Wendy Corm-
ier and the amazing Heather Stoyles would be there for him… 
and if he was transferred from the Western part of Alaska all 
the way to the most Eastern part of Canada to Newfoundland/
Labrador, then I would call Viola Finn and Jessica Dywer Mil-
ley. In the end, I received an update that he was rescued and 
en route to Fairbanks and with a one-way ticket in hand and 
a mere 13 hours later I was with my bruised and battered son. 
So, if someone asks, “What will CANN do for me?”, can you 
see how that is impossible to answer? How do you measure 
piece of mind in a time of fear and uncertainty, how do you 
measure infinite respect for like colleagues, how do you mea-
sure the pride one has being affiliated with a Canadian nursing 
specialty? As I thought of what CANN does for me, I thought 
of what a patient may feel. How do they say thank you? How 
do they measure piece of mind, or support, or respect that they 
have felt at the hands of a neuroscience nurse? 

Little did I know 31 years ago how CANN would not only 
enrich my career, but also my personal life. Without a doubt… 
without a doubt… I just need to say that one more time…. with-
out a doubt, I am a better nurse because of CANN and my 
patients have received better care because of CANN. I am a 
better mother because of CANN, and most definitely a better, 
and a very blessed friend because of CANN. 

Thank you to the entire BOD and especially the Executive for 
their support and tireless efforts—Mark Bonin, Jill Kamensek 
and Maxime Boutin Caron. I will certainly miss Jill, as she steps 
off the BOD and want to thank her for her leadership to the 
organization over the years, her common-sense approach, her 
sense of humour and her friendship. I could not imagine taking 
on this role without these three amazing people beside me. 

Thank you for the honour of being your president. Thank you 
for all you do and for the nurses you have become. Be proud of 
who you are, be proud of where we have come from over the 
past 49 years and my hope is that you will be present to help 
shape where we will continue to go in the years to come. 

Thank you.
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Presidential address: CANN AGM and Scientific 
Sessions June 2017
By Jill Kamensek

I was asked how much time I would like for this address, hoping 
it would set a “wootwoot” motivation tone for the conference. 
I’m a talker, but not a speaker, so I was originally stymied with 
what I could say to this group (not that this hasn’t been in the 
back of my mind for a year…).

I ended up focussing on the words motivate (to give incen-
tive to), and inspire (to fill with enthusiasm). And this was my 
“AHA!” moment because that is what this group and these 
meetings serve to do for me.

When I was a new grad on neurology, it was “suggested” by some-
one senior that I join CANN. Being a “how high” type of junior, I 
did. Then, one of my neurologists motivated me to do a presenta-
tion and attend a meeting. Quebec City 1988. Twenty-three years 
old with friends. Weakest research paper in the history of CANN, 
BUT I was gripped by the scholarly pursuits, the knowledge and 
the joy of the group. I left Quebec City exhausted but inspired, 
motivated to continue my association with CANN.

Shortly after that meeting, I moved to BC Children’s Hospital 
where my manager was Nancy Thornton. Kids was not the place 
for me and I was one of “those” nightmare hires who stays less 
than six months. Nancy was so kind and understanding, and we 
kept up a special relationship through NNBC. She has always 
been encouraging and supportive and is one of the motivational 
factors in my being on the executive.

When I first joined the board of directors as a councillor, I 
met Pauline Weldon. So friendly, so funny, so smart. Inspira-
tional for a fledgling board member. Now, many years later, 
sitting around the board table it’s goose bump material hearing 
how passionately your councillors advocate for the members. 
Motivational.

Over the years, one recognizes nurses who are experts in their 
field. Jennifer Boyd, Lisa Pearlman, Wilma Koopman, Dawn 
Tymianski, Karen Waterhouse—how she is involved in two 
busy clinics boggles our mind in Vancouver; Jodi Dusik-Sharpe 
whose presentations are always so touching and always sched-
uled on the last day so I can cry more. These are just a few 
examples of members who serve to inspire.

I would be remiss not to mention the new members who attend 
and present. Energetic, optimistic and so good with technology. 
Motivational for those of us who are tech challenged.

A word about our honourary members. What singles them out 
in addition to their accomplishments is their ability to motivate 
and inspire.

When thinking about our annual meetings, what there is no 
denying is the fun that we like to have. One of the most impres-
sive things is how the celebrants always show up for sessions, no 
matter how recently the festivities ended. Motivational.

These meetings solidify friendships and set the desire to 
return the following year. For me, to travel with my people, 
to see the Maritime groups, the Saskatoon girls, my Calgary 
friends—motivational.

So here we are, on the cusp of another CANN meeting. We 
aren’t huge in number, but we are large in spirit, enthusiasm, 
and scholarly pursuit.

This has been my story. I challenge you to take in the ambience, 
the presentations, the people, and be inspired.
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Brain tumours in young children: What’s new 
and what’s different? A case-based discussion
Andrea Neufeld, MScN, RN(EC), Nurse Practitioner, Pediatric Neurosurgery

Abstract
Brain tumours continue to be the most common solid tumour 
of childhood and the leading cause of death from childhood 
cancers. The morbidity and mortality associated with pediatric 
brain tumours is multifactorial and is dependent on pathology, 
location and treatment options.

Children under the age of four years with brain tumours 
have unique issues regarding diagnosis and treatment 

options. Nursing is at the centre of the multidisciplinary team 
coordinating the complex medical and psychosocial care of 
this patient group. This case-based presentation will focus on 
important information nurses need to know in caring for young 
children with brain tumours and their families, with respect to 
histopathology, clinical presentation, tumour location, treatment 
options and provision of developmental care.

The following article is an adaptation from the oral 
presentation given at the Canadian Association of 
Neuroscience Nurses National Meeting on June 15, 2016, by 
Andrea Neufeld, Nurse Practitioner, Pediatric Neurosurgery, 
Children’s Hospital, London, Ontario.

Ms. Neufeld was the 2016 award recipient of the Brain 
Tumour Foundation of Canada Award for Excellence in 
Neuroscience Nursing in honour of Pam Del Maestro, RN, a 
co-founder of BTFC.

L’article suivant est l’adaptation d’une présentation orale 
donnée le 15 juin 2016 lors du congrès national de l’Association 
canadienne des infirmières et infirmiers en neurosciences par 
Andrea Neufeld, infirmière praticienne en neurochirurgie 
pédiatrique à l’Hôpital pour enfants de London, en Ontario.

Mme Neufeld a obtenu le Prix de la Fondation canadienne 
des tumeurs cérébrales pour l’excellence dans les soins 
infirmiers en neurosciences 2016, décerné en l’honneur de Pam 
Del Maestro, inf. aut., cofondatrice de la FCTC.

Les tumeurs cérébrales chez les jeunes 
enfants : quoi de neuf et quoi de différent

Abrégé
Les tumeurs cérébrales continuent d’être la forme de tumeur 
solide la plus répandue chez les enfants et la principale 
cause de décès liée au cancer de l’enfant. La morbidité et 
la mortalité liées à ces tumeurs cérébrales pédiatriques 
sont multifactorielles et dépendent de la pathologie, de 
l’emplacement de la tumeur et des possibilités de traitement.

Les enfants de moins de quatre ans atteints de tumeurs cérébrales 
connaissent des difficultés uniques en matière de diagnostic 
et de possibilités de traitement. Le personnel infirmier est au 
centre de l’équipe interdisciplinaire qui coordonne les soins 
médicaux et psychosociaux complexes de ce groupe de patients. 
Cette présentation basée sur des cas abordera les informations 
importantes à connaître pour tout infirmier ou infirmière 
responsable de jeunes enfants atteints de tumeurs cérébrales et de 
leur famille, et notamment l’histopathologie, le tableau clinique, 
l’emplacement de la tumeur, les possibilités de traitement et la 
prestation de soins favorisant le développement de l’enfant.

Introduction
Primary brain tumours are the most common tumour of child-
hood and the leading cause of non-accidental death in children 1 
to 19 years of age (Scheinemann & Bouffet, 2015). Yet, the presen-
tation of pediatric brain tumours is infrequent when spread across 
the population. Brain tumours in the pediatric population may 
not be considered by the family’s healthcare practitioner or local 
emergency room staff when an infant or pre-verbal child presents 
with vague symptoms that are common to many other pediatric 
viral illnesses (Crawford, 2013). The community care provider 
may not have previously ever seen or treated a child with a brain 
tumour in their career. Thus, it is not uncommon for a child to 
have been seen by multiple care providers over weeks to months 
before the brain tumour diagnosis is made (Amid, Keene, & John-
ston, 2015). Once the diagnosis is made, many parents experience 
mistrust and anger with the broader healthcare system knowing 
that they continually sought medical support feeling something 
was wrong with their child. This sentiment must be acknowledged 

and allowed expression in order to establish a therapeutic rela-
tionship with the tertiary care team who will assist the child and 
family in facing the challenging journey ahead.

Diagnosis of a brain tumour in an infant or child is universally 
distressing to the family, as well as to their healthcare providers 
(Kazak & Noll, 2015). It is radically contrary to the notion of 
carefree childhood and the natural life cycle of parents facing 
illness and/or death before their children. Medical plans of care 
must be enacted in tandem with broad psychosocial support 
structures that address the emotional and developmental needs 
of the child and family. Pediatric nurses are at the centre of the 
multidisciplinary team throughout all phases of the diagnostic 
process and subsequent care, and must possess current knowl-
edge in this clinical neurologic specialty.

Infants and young children under the age of three years pre-
senting with brain tumours have unique features that deserve 
special consideration regarding the tumour itself and available 
treatment options when compared to older children or adults. 
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These include differences in: tumour location and presenting 
symptoms, tumour type, diagnostic workup, operative plan-
ning, multimodal therapy options, and developmental needs. 
This paper will explore such constructs as to what is different 
and what is new in this specialty practice.

Tumour location and presenting 
symptoms
In children under three years of age, tumours are more fre-
quent in the supratentorial region (60%) than the infratentorial 
region (Keene & Johnston, 2015). After the age of three years, 
infratentorial lesions account for the majority of brain tumours.

The presenting signs and symptoms of pediatric brain tumours 
are variable. Infants and young children often present with dif-
fuse symptoms of raised intracranial pressure and/or hydro-
cephalus including nausea, morning vomiting, headache, 
irritability, decreased appetite, restricted upgaze of eyes, poor 
head control and lethargy (Shiminski-Maher, 2007). With the 
exception of upgaze restriction, these symptoms are common to 
many childhood viral illnesses and may initially be dismissed as 
such until the tempo of symptomatology becomes progressive 
in frequency and severity over time.

Children may also present with focal symptoms of their tumour 
including limb weakness, facial nerve palsy, seizure, swallowing 
difficulty) secondary to tumour invasion, mass effect or edema 
in the anatomical region of that specific function (Shimins-
ki-Maher, 2007). In rare situations, tumours may be incidentally 
found in infants and young children during cranial imaging 
done after a brain injury when the child is vomiting.

A significant difference in infants and young children who have 
non-fused cranial sutures is how relatively clinically well they 
may appear despite the large tumour in their brain. This is due 
to the capacity to increase their head circumference along their 
non-fused suture lines, thus decreasing the intracranial pres-
sure. How long they can remain clinically asymptomatic aside 
from developing macrocephaly depends on the growth rate of 
the tumour and its location within the brain. In this subset of 
young children, parents may not notice the change in head size. 
It is often a friend or family member who infrequently sees the 
child who notices the larger head size, prompting the parent 
to seek medical attention. In other cases, brain tumours are 
discovered at a routine well child visit when the head circum-
ference is measured and noted to have significantly crossed 
percentiles when compared to the child’s prior growth pattern, 
and subsequent investigations ensue. Parents may experience 
considerable retrospective guilt from having not known some-
thing was wrong and must be reassured and supported.

In infants, head ultrasound can identify intracranial lesions and 
hydrocephalus, but magnetic resonance imaging is then required 
to better delineate the tumour and involved structures (Crawford, 
2013). Young children with closed fontanelles may initially receive 
a screening CT head to identify their tumour due to the ease of 
access and quick acquisition time, but will ultimately require fur-
ther imaging via MRI with contrast to obtain three-dimensional 
appreciation of the tumour’s features. Most often, MRI needs 
to be completed with the aid of general anesthetic, as infants 
and young children do not have the cognition, cooperation or 

ability to remain motionless for the amount of time required for 
MRI (Stein & Ribeiro, 2015). Obtaining timely access to MRI and 
anesthesia resources can be challenging in busy hospital systems 
and this is a great source of stress for parents waiting for more 
information about their child’s condition.

Case 1:
A four-month-old female infant (7.5kg) is brought to the emer-
gency department with a three-day history of constipation, arch-
ing and spitting up post feeds. The infant is well looking and is 
treated for her presenting problem and discharged home.

The following day on review of the medical record for quality 
assurance purposes, the attending physician notes the large head 
circumference measurement (46 cm) of the infant written on the 
emergency record and the patient is called back for review. Head 
circumference values are obtained and plotted from the infant’s 
prior visits to a breast feeding clinic over time, as provided by the 
patient’s mother. The growth chart shows sharp linear acceleration 
of head size greatly in excess of expected normal growth (Figure 
1). In the emergency room, the infant appeared in no distress and 
had a large head and bulging anterior fontanelle (Figure 2).

Figure 1: Retrospective head circumference data on infant from 
prior well baby visits; crossing percentiles (values on top left 
curve)

Figure 2: Four-month-old infant with large head circumference for 
age and bulging anterior fontanelle
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A head ultrasound was performed, which revealed large lat-
eral ventricles and an intraventricular lesion. A CT Head with 
contrast was performed, which further delineated the supraten-
torial, large right intraventricular tumour containing multiple 
foci of calcification and midline shift of the brain (Figure 3). The 
child was admitted for surgery of her brain tumour.

Case 2:
A seven-month-old male infant who was noted to have an unre-
markable past health history presented to the emergency room 
with a concern of increased head growth. He had a four-month 
history of progressive right-hand disuse, whereby he would keep 
his right hand fisted and would not reach for toys with it. He 
developed a progressive head tilt to the left, a bulge on the left 
side of his skull and was noted by parents to “not be doing what 
other babies his age were doing”. Chiropractic and osteopathic 
treatment was sought with no change in the child’s symptoms. 
His community physiotherapist who was assessing for devel-
opment noted the appearance of increasing head size on serial 
visits and encouraged assessment by the family physician. When 
parents saw the growth chart results (Figure 4) they chose not 
to wait for elective outpatient referral and went directly to the 
emergency department of a tertiary care pediatric centre.

The infant looked well in the emergency department and was 
alert and smiling. He was noted to have a large full anterior 
fontanelle with multiple cranial sutures splayed. A head ultra-
sound was ordered and identified obstructive hydrocephalus 
and a lesion inside or attached to the left lateral ventricle. The 
infant was admitted to hospital and underwent an MRI of the 
head and spine with contrast under general anesthetic. Three 
selected images from the MRI of the head are shown in Figure 
5 displaying the obstructive hydrocephalus, midline shift of the 
brain and brain tumour. MRI of the spine was negative for met-
astatic spread of tumour.

Key Points from Case 1 and 2:
•	 Presentation of pediatric brain tumours is variable. Depend-

ing on tumour location the symptoms may be focal (e.g., right 
hand disuse), generalized (e.g., irritability and vomiting), or 
quite subtle (e.g., excessive head growth over time in a well 
looking infant).

•	 Supratentorial location is the more common location for 
brain tumour in children less than 3 years of age.

•	 Infants and young children have the capacity to expand their 
head size and may house large tumours and/or hydrocephalus 
and look relatively well.

•	 Serial measurement and plotting of head circumference data 
over time in infants and children that cross percentiles should 
prompt investigation of etiology and may assist with early 
detection of brain tumours in this pre-verbal group.

Tumour Type and Obtaining a Diagnosis
The majority of brain tumours in infants and children tend to 
be primary in occurrence, unlike the adult population where 
metastatic lesions from other sites in the body are com-
mon (American Cancer Society, 2014). However, primary 
pediatric brain tumours can metastasize within the central 

Figure 3: Axial, contrast, CT Head scan reveals large right frontal 
tumour 7.4 cm x 5.2 cm x 7.5 cm, obstructive hydrocephalus and 
midline shift of the brain from right to left.

Figure 4: Head circumference measurements from 2 to 7 months 
show crossing of percentiles greatly in excess of what would be 
expected normal growth for age.

Figure 5: Three selected images from the MRI head scan of the 
patient. At left, an axial image showing significant obstructive 
hydrocephalus of the lateral ventricles, with the left ventricle 
being more effected than the right and midline shift of the 
brain from left to right. At middle, an axial image depicts a left 
hemispheric lesion either within or abutting the left ventricle. At 
right, a coronal image shows a left hemispheric solid and cystic 
brain tumour arising from the surface of the brain into the left 
ventricle near his left motor strip.
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nervous system and, as such, complete MRI imaging of the 
neuro-axis, including brain and spinal cord, should be con-
sidered at diagnosis.

Children’s brain tumours, similar to adults, may be malignant or 
benign in cell type and behaviour. It is important to remember 
that so-called “benign” brain tumours have the potential for 
significant mortality and morbidity. Infants and young children 
may have life-long hearing, neurocognitive and neuro-endo-
crine impacts from treatment (Charpentier, Freeman, Roberge 
& Rousseau, 2015). Family stress and uncertainty are frequent 
emotions expressed by parents, as they try to cope with their 
child’s functional losses, medical visits and the financial impact 
of their child’s brain tumour diagnosis (Kazak & Noll, 2015). 
Encouraging ongoing social work involvement in a support-
ive and practical capacity can assist families in managing their 
emotional and economic challenges.

The majority of infant and children’s brain tumours are surgi-
cally accessible and tissue diagnosis is always desired to identify 
the tumour type and guide treatment. The exception may be 
tumours of the brainstem, which are surgically challenging due 
to their critical location. In certain cases, the risks of biopsy 
in this location may outweigh the benefits of tissue diagnosis 
(Vanan, 2015).

The histology of brain tumours in infants and young chil-
dren displays a wide range of diversity in their cellular origins 
and biology (Diamandis, Alkhotani, Chan & Hawkins, 2015). 
Tumours of the central nervous system (CNS) are classified into 
sub types based on what type of cell the tumour began as, and 
further classified in subtypes based on their propensity to grow 
using the World Health Organization (WHO) system. Tumours 
that have a more aggressive growth pattern are called grade 3 
or grade 4, while slower growing tumours would be grouped 
into grade 1 or grade 2. A new taxonomy of CNS tumour clas-
sification from WHO has recently been released (Louis et al., 
2016) recognizing advances in the understanding of tumour 
biology beyond the original classification system of 2007 cited 
above which was based on histology alone and reflects current 
genomic and molecular subtyping based research.

Whereas a small number of brain tumour diagnoses can be 
made on standard neuropathology slides based on classical 
features, many cases require additional studies including 
immunohistochemistry, electron microscopy, cytogenet-
ics and/or molecular studies (Diamandis, Alkhotani, Chan 
& Hawkins, 2015). Smaller hospitals frequently send patho-
logic samples to larger pediatric oncology centres to confirm 
agreement on tumour type and for additional testing of bio-
markers. Additional testing requires time. The length of time 
between surgery and receiving the final pathology is a very 
stressful time for parents requiring additional support from 
the healthcare team.

A high degree of certainty must exist with the final pathology 
assigned to a tumour specimen, as it will guide adjuvant treat-
ment options and plans for the child. National and interna-
tional tumour groups, such as the Children’s Oncology Group 
and the International Society of Pediatric Neuro Oncology, 
partner to develop evidence-based treatment protocols and 

clinical trials to study best treatments for individual tumour 
types while trying to minimize initial and long-term treat-
ment effects (Scheinemann & Bouffet, 2015). For this reason, 
hospital tumour boards and provincial pediatric neuro-on-
cology centres collaborate on complex brain tumour cases 
to come to multidisciplinary and multimodal treatment 
recommendations.

The three most common histological diagnosis in children are: 
astrocytomas %), medulloblastoma (17.7 %) and ependymoma 
(9.9 %). Medulloblastoma and ependymoma, both considered 
malignant tumours, are more common in children under the 
age of four than in older age groups (Keene & Johnson, 2015). 
Astrocytic tumours are more evenly distributed over childhood 
and range in tumour malignancy grading from 1-4. Landmark 
research by Taylor et al., 2012, demonstrated four separate 
molecular subgroups of medulloblastoma describing different 
age presentations and clinical outcomes in these four groups. 
These findings will guide further research and potentially strat-
ify treatment of this disease in the future.

Operative planning
Whenever possible, the goal of brain tumour surgery is tissue 
diagnosis and complete surgical resection (Lassen et al., 2012). 
Unfortunately, this is not always possible due to the location 
of the tumour in an inaccessible or eloquent region, invasive-
ness of the tumour into normal brain tissue, intimacy of the 
tumour with major blood vessels and/or medical instability of 
the patient in the perioperative period.

Planning for surgery on small patients requires careful consid-
eration of many factors, which include: using smaller incisions 
and equipment in the operating room, an appreciation of their 
softer skull bones when pinning into frames, obtaining ade-
quate vascular access to support surgery, an awareness of their 
low circulating blood volume per kilogram of body weight and 
the likelihood of blood replacement during surgery or after-
wards. Dedicated pediatric anesthesia and pediatric critical care 
teams are imperative to support children and families through 
all phases of surgery. Parental presence during anesthesia 
induction and allowing transitional objects from home, such 
as stuffed animals, to accompany the child into the operating 
theatre until under anesthetic provides comfort and security in 
a stressful time for child and parent.

The application of neuronavigational systems, intra-operative 
MRI and endoscopy have enhanced brain tumour surgery in the 
last decade, creating new options for accuracy of tumour resec-
tion, managing hydrocephalus, CSF diversion and obtaining 
biopsy samples in certain cases (Obaid, Champagne, Mercier 
& Crevier, 2015).

Adjuvent options
Once the final pathology report is available, a treatment plan 
is developed for the individual child based on their degree of 
tumour resection, and tumour grading (WHO grading 1-4). 
Low-grade tumours that are completely resected may require 
observation and serial scans. For patients with higher grade or 
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incompletely resected tumours, standardized treatment plans 
or protocols take into account the biological sensitivities of the 
tumour type to either radiation and/or chemotherapy and what 
is known from past research to be most effective in treating 
a given tumour type. Open clinical trials of combinations of 
chemotherapy and radiation may also be offered to the child’s 
parents based on tumour type and molecular subgroups. Both 
chemotherapy and radiation have significant risk and side effect 
profiles for infants and small children. Parents are asked to 
make these decisions to do what is best for their child given 
diagnosis and prognosis. It is a very confusing and stressful 
time for parents, as they seek the treatment most likely to cure 
their child while trying to minimize the toxicities to their child’s 
small body and developing brain (Kazak & Noll, 2015).

Chemotherapy
Chemotherapy is an important adjuvant therapy for many 
infants and children with brain tumours. Chemotherapy may 
be delivered alone, in combination with radiation therapy on a 
treatment protocol, and at higher doses with stem cell rescue. 
The tumour type and grading determine the chemotherapy that 
will be used (Crawford, 2013).

Radiation Therapy
Whenever possible radiation treatment has been avoided or 
delayed in children with brain tumours less than three years of 
age due to the risk of developing secondary malignancies, hear-
ing loss, neurocognitive decline, neuroendocrine abnormalities 
and vascular malformation as side effects of treatment (Mueller 
& Chang, 2009). In addition, children under the age of three 
who do receive radiation require daily general anesthetic to be 
motionless and cooperative with the masking and immobiliza-
tion required of this therapy.

Despite the side effects, radiation remains an important treat-
ment in brain tumour therapy and current therapy seeks to 
minimize the impact to normal brain tissue by conformal deliv-
ery or considering altering forms of radiation, such as proton 
beam (Charpentier, Freeman, Roberge & Rousseau, 2015). For 
Canadian children, the closest pediatric proton therapy centre is 
in the United States. Families seeking this option for their child 
face considerable practical, geographic, systems and financial 
challenges crossing borders and medical insurance systems for 
access to U.S. clinics.

Proton beam therapy is anticipated to be an important future 
therapy in the treatment of pediatric brain tumours.

Case 3:
A six-month-old, previously well female infant presented to her 
pediatrician with a sudden onset of left upper and left lower 
facial weakness. She was diagnosed with Bell’s Palsy and referred 
to a pediatric neurologist for confirmation of diagnosis whom she 
saw one week later by which time the infant had less interest in 
eating. A week later she was taken to the emergency room with 
weaker suck and increased lethargy and was found to be very 
hypertensive. A CT of the head delineated hydrocephalus with 
a posterior fossa mass. She was transferred to a tertiary care 
children’s hospital and an MRI head and spine was performed 
under general anesthetic (Figure 6 and 7).

The MRI investigation revealed a large posterior fossa tumour 
with spinal seeding. The infant underwent insertion of a right 
external ventricular drain to relieve the hydrocephalus fol-
lowed by a near total surgical resection of her cerebellopon-
tine angle tumour. The final pathology was consistent with a 
highly malignant tumour known as Atypical Teratoid Rhab-
doid Tumour.

The family was told the poor prognosis of this tumour type and 
were given the option of chemotherapy followed by stem cell 
transplantation versus palliative measures. They chose aggres-
sive treatment for their daughter. She completed two cycles of 
chemotherapy followed by insertion of a ventriculoperitoneal 
shunt. She underwent stem cell harvest, followed by high dose 
chemotherapy and stem cell rescue. Post transplantation imag-
ing revealed tumour progression and the family chose to return 
to their local children’s hospital for end-of-life care. She passed 
peacefully in hospital with her parents and siblings present, 
well supported by the palliative care and oncology services. 
Parents expressed comfort in knowing they had given her every 
option for cure.

Figure 6: Select axial MRI head images show enlargement of the 
lateral venticles and a large posterior fossa mass involving the 
brainstem.

Figure 7: Two saggital MRI spine images show spinal seeding 
of tumour in the cervical spine and at the level of the conus 
medullaris.
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Case 4:
A 2½-year-old female, ex-premature infant of 32 weeks, was taken 
to the developmental follow-up clinic by her mother for loss of mile-
stones. At the 18-month clinic the child had been noted to be within 
normal limits for motor development for corrected age with pulling 
to stand, cruising and saying 25 words. At 21 months of age the 
child had a three-week-long viral illness with fever and lethargy. She 
was treated with antibiotics for an ear infection but continued to 
have poor sleeping at night and wanted to be held upright in arms 
all the time. By 25 months she was no longer sitting, crawling or 
cruising and a new lazy eye was noted. Mother made an appoint-
ment at the developmental clinic after a number of healthcare 
appointments in her own community where “nothing was found”.

At the developmental clinic, the child was noted to appear wasted 
in appearance with a big head. Head circumference measure-
ments crossed percentiles from prior assessments (Figure 8). She 
was irritable to examine and unable to perform motor tasks she 
previously had performed at 18 months of age. Mother and child 
were referred to the emergency department where a CT Head 
was performed. The scan revealed a large posterior fossa tumour 
with obstructive hydrocephalus. She was admitted to hospital 
and underwent an MRI head and spine under general anesthesia.

The MRI further showed the brain tumour, large ventricles and 
herniation of the brain at the skull base. An external ventricular 
drain was placed to relieve the hydrocephalus and she underwent 
a posterior fossa craniotomy for near total resection of the tumour. 
The post-operative course was complicated by Posterior Fossa 
Syndrome and nosocomial acquired meningitis due to a CSF leak.

The final pathology was an Anaplastic Ependymoma (WHO 
Grade 3). The child was treated on the ACNS 0831 protocol with 
two cycles of chemotherapy and underwent a second look surgery 
as per protocol using image guidance and facial nerve monitoring. 
After surgical recovery, daily radiation therapy under general 
anesthesia was performed over a six-week period. Proton ther-
apy in the U.S. was sought, but delays in start date and economic 
barriers resulted in conventional treatment being given locally.

One year post-operatively the child is pulling to stand, starting 
to use sign language and has completed her chemotherapy and 
radiation. She is followed by regular MRI scans.

Key points from case 3 and 4:
•	 Brain tumours are rare across the population, but are the 

leading cause of cancer-related death in children. Brain 
tumours are the most common solid tumour of childhood.

•	 Developmental regression, loss of milestones, and focal neu-
rological signs require investigation.

•	 Pediatric brain tumours tend to be primary with a wide vari-
ety of pathologies from benign to highly malignant.

•	 Local, provincial, national and international collaborative 
groups guide research priorities, standardize treatment pro-
tocols and develop clinical trials.

•	 Age less than four years can limit adjuvant treatment 
options for infants and young children with brain tumours 
due to specific treatment toxicities on the developing ner-
vous system.

•	 In situations with extremely poor prognosis offering comfort 
care only should be presented to parents as an option along-
side aggressive adjuvents.

•	 Infants and children with brain tumours and their families 
require developmental and psychosocial care and surveillance 
in tandem with their surgical and medical treatment regime 
and beyond after active medical treatment is completed.

•	 Future directions in pediatric brain tumour therapy will likely 
include increased targeted therapies based on tumour sub-
typing and genetics, and continued exploration of proton 
therapy as a beneficial method of radiation therapy.

Developmental considerations
Infants and young children lack expressive language and cog-
nitive development to report symptoms associated with their 
brain tumour (Blissitt, 2014). They rely on their parents, care-
givers and healthcare providers to identify changes in their 
behaviour, act on those changes and seek medical support.

As such, it is common for parents and healthcare providers to 
experience guilt and anguish about missed symptoms from the 
time of first presentation to tumour diagnosis. As previously 
stated, symptoms such as irritability, lethargy, vomiting and 
somnolence are often not investigated with imaging until they 
linger, progress, or parental anxiety escalates.

Infants and young children with brain tumours spend a lot of 
time in the hospital environment. Like all children and families 
experiencing chronic illness and hospitalization, they benefit 

Figure 9: Saggital and coronal MRI head shows large posterior 
fossa tumour with obstructive hydrocephalus.

Figure 8: Head circumference chart shows measurements crossing 
percentiles over time.
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from an environment and approach that fosters the concepts 
of family-centred care. Services and resources must be avail-
able to meet the nutritional, comfort/security, and play needs 
of the developing child. Child life specialists, music therapists, 
pediatric dieticians, occupational and physiotherapists all pro-
mote ongoing development despite the hospital setting and 
routines. Parental presence for anesthesia induction and proce-
dures, rooming in, and sibling visits promote security, enhance 
coping and maintain family bonds. Comfort toys from home 
should be included in regular care routines to assist with stress 
and coping. Medical procedures should be avoided in hospital 
cribs/beds and be redirected to designated treatment rooms, 
when possible, to avoid impacting sleep routines by keeping 
the bed as a “safe place” while in hospital. Breast feeding sup-
plies and breast milk storage should be readily available to sup-
port maintenance of breast feeding amidst medical routines 
and procedures. Establishing a core or primary nursing model 
where possible lessens stranger anxiety and enhances parental 
and child coping during hospital stays. Psychology and social 
work services assist families with emotional and practical sup-
port amidst the diagnostic process and the treatment regimen. 

Pediatric nurses have the most constant contact with the patient 
and family around the clock and are key in identifying the need 
for additional support or services based on each child and fam-
ily’s situation.

Conclusion
Future care options for pediatric patients with brain tumours 
are expanding due to advances in scientific knowledge, imag-
ing, and modalities of treatment. Nursing is at the centre of the 
multidisciplinary team coordinating the complex medical and 
psychosocial care for children diagnosed with brain tumours 
and their families. It is imperative that nurses are up to date 
with advances in brain tumour care to support and care for 
these children and families through all phases of their journey.
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The effect of the Parachute™ Awareness 
for Players Program on the acquisition of 
concussion knowledge and attitude in children 
who play soccer
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MD, FRCPC, Mary Aglipay, MSc, Annie Macartney, BKin, Michael Lanos, BA, LLB, Kristian Goulet, MD, FRCPC

Abstract
Objective: A cluster randomized, controlled trial design was 
used to compare the effectiveness of the presentation of the 
Parachute™ Concussion Awareness for Players (PCAP) course 
slides content (intervention) with the provision of Parachute™ 
written concussion information alone (control). 

The study was conducted at the training facility of a community 
soccer association in the Ottawa area.

Participants: A convenience sample of 83 soccer players between 
the ages of 10 to 14 was recruited over 4 consecutive weeks of 
summer soccer camp.

Main outcome measures: Concussion knowledge and attitudes 
were measured using the Concussion Knowledge and Attitude 
Questionnaire (CKAT) before, after and at one-month post education.

Results: The provision of the standardized PCAP concussion 
education program resulted in a statistically significant 
increase in mean knowledge scores (p=0.004) compared to 
the provision of standardized written material. A significant 
effect of time (p<0.001) was noted in both the intervention and 
control groups demonstrating a higher attitude score after the 
education.

Conclusions: The provision of standardized core curriculum 
to children improved their ability to appropriately identify 
concussion symptoms. Regardless of how standardized education 
was provided, improvement in concussion attitude scores was 
noted. Increasing children’s general attitude toward concussion 
may empower them to report their symptoms to a parent or 
coach. 

Résumé
Objectif : Un essai contrôlé randomisé par groupe a servi 
à comparer l’efficacité de la présentation par diapositives 
du cours de ParachuteMC intitulé « Sensibilisation aux 
commotions cérébrales pour les sportifs » (SCCS) (groupe 
d’intervention), comparativement au fait de fournir 
uniquement les informations écrites de ParachuteMC sur les 
commotions cérébrales (groupe témoin). 

Cette étude a été menée au centre d’entraînement d’une 
association communautaire de soccer de la région d’Ottawa.

Participants : Un échantillon de commodité de 83 joueurs de 
soccer âgés de 10 à 14 ans a été recruté au cours des 4 semaines 
consécutives d’un camp d’été de soccer.

Mesures principales des résultats : Les connaissances et les 
attitudes vis-à-vis des commotions cérébrales ont été mesurées 
à l’aide du Concussion Knowledge and Attitude Questionnaire 
(CKAT) avant et après la formation, ainsi qu’un mois suivant 
cette dernière.

Résultats  : La mise en œuvre du programme éducatif 
normalisé sur les commotions cérébrales SCCS de 
ParachuteMC a entraîné une augmentation statistique 
considérable des scores de connaissances moyens (p=0,004) 
par rapport à la présentation de matériel écrit normalisé. 
On a noté un effet de temps considérable (p<0,001) dans le 
groupe d’intervention comme dans le groupe témoin, qui 
ont obtenu un score d’attitude plus élevé à la suite de la 
formation.

Conclusions : La mise en œuvre d’un programme éducatif 
de base normalisé chez les enfants a amélioré leurs capacités 
à reconnaître les symptômes d’une commotion cérébrale. 
La formation, peu importe la méthode utilisée, a permis 
d’augmenter les scores d’attitude vis-à-vis des commotions 
cérébrales. Améliorer l’attitude globale des enfants à l’égard 
des commotions cérébrales peut leur fournir les moyens 
nécessaires pour signaler leurs symptômes à un parent ou 
à un entraîneur. 

Introduction
A growing body of evidence is evolving with respect to the 
magnitude of the concussion epidemic. In Ontario, between 
2003 and 2011, the incidence of children evaluated for con-
cussions in emergency departments and physician offices has 

doubled with a rate of 208 to 754 concussion cases per 100,000 
(Macpherson, Fridman, Scolnik, Corallo, & Guttmann, 2014). 
A higher rate has been described in boys with falls accounting 
for 1/3 of the concussions, and skating/hockey being identified 
as the most common cause of concussive injury (Macpherson 
et al., 2014). A retrospective cohort of pediatric patients (<18 
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years) presenting to an Ontario emergency department between 
2006 and 2011 identified a concussion visit rate of 2.2 (rural 
patients) to 3.5 (urban patients) per 1,000 visits (Stewart, Gil-
liland, & Fraser, 2014).

Concussion rates in high school soccer players have been esti-
mated at between 2.78 (boys) and 4.50 (girls) concussions per 
10,000 athlete exposures, defined as “one high school athlete 
participating in one school-sanctioned soccer practice or com-
petition” (Comstock, Currie, Pierpoint, Grubenhoff, & Fields, 
2015). Heading has been identified as the most soccer specific 
activity responsible for concussion (Comstock et al., 2015; 
O’Kane et al., 2014); however, contact with another player was 
the most common mechanism of injury in heading-related inju-
ries (Comstock et al., 2015). Cumulative concussion incidence 
has been estimated at 13% per season in female middle school 
soccer players (O’Kane et al., 2014). In a study of 351 soccer 
players, concussion symptoms lasted a median of four days 
with most players (58.6%) continuing to play despite injury. 
The need to provide concussion specific information to high 
risk groups has been identified (Broglio et al., 2010). Surveys in 
the Emergency Department have found that more than 80% of 
individuals with a past concussion did not recognize it as such 
(Delaney, Abuzeyad, Correa, & Foxford, 2005; Delaney, Lacroix, 
Leclerc, & Johnston, 2000). 

Concussion identification and proper treatment has garnered 
much attention recently. Ontario concussion laws have recently 
been shaped by the tragic death of Rowan Stringer, a 17-year-
old rugby player. Over the course of six days, Rowan played 
several high school rugby games and sustained repeated head 
injuries that resulted in second impact syndrome and her death 
on May 12, 2013 (CBC News, 2013). During the inquest into 
Rowan’s death, it was identified that she had been experiencing 
post-concussive symptoms. However, these symptoms were 
not reported to her parents or her coach (Coroner, 2015). In 
response to this tragedy, Rowan’s parents successfully lobbied 
for Bill 149 entitled “Rowan’s Law Advisory Committee Act,” 
which received royal assent on June 9, 2016. The Committee’s 
mandate is to: a) review the 49 recommendations from the 
inquest; b) review legislation, policies and best practices with 
respect to head injuries; and c) make recommendations on how 
to prevent, mitigate and treat head injuries in sports and how 
to create awareness about head injuries in sports.

The importance of preventing concussions and properly identi-
fying concussion symptoms in athletes has been well described 
(Collins, 1999; Echlin et al., 2014a; McCrory et al., 2013; Wil-
liamson et al., 2014). Concussion knowledge and attitude have 
been found to influence concussion reporting (Register-Mihalik 
et al., 2012). However, few studies have described these vari-
ables in vulnerable athletic populations (Delaney et al., 2005; 
Rosenbaum & Arnett, 2010). Evaluation of knowledge trans-
fer strategies geared towards targeted audiences is essential 
for enhancing concussion knowledge and awareness in sports 
(Provvidenza et al., 2013). If an adequate teaching model could 
be developed to help players identify concussions and adopt 
neurologically protective behaviours, the risk of obtaining a 
concussion could be largely avoided. Concussion education has 
been identified as a key component for prevention (Tator, 2012).

Parents or coaches are not always present when a head injury 
occurs in the schoolyard or on the playing field. Therefore, 
it is paramount for children to be able to recognize the link 
between a concussive injury and potential symptoms, and to 
share this information with their parents and coaches. Only 
then can appropriate care for this injury be initiated. Second 
impact syndrome is a rare but devastating injury that affects 
primarily athletic children and young adults (McLendon, Kra-
lik, Grayson, & Golomb, 2016). It occurs when a concussed 
individual sustains a second concussion resulting in gener-
alized, catastrophic brain swelling (Cantu, 1998; Weinstein, 
Turner, Kuzma, & Feuer, 2013). In order to optimize concussion 
recovery while preventing second impact syndrome tragedies, 
children, their parents and their coaches need to understand 
the importance of concussion education, reporting symptoms 
and limiting exposure to high-risk activities during concussion 
recovery. Legislation with supporting policies and procedures 
is required to provide an infrastructure to ensure that this takes 
place. 

Following review of available concussion educational materials 
for children and youth, the Parachute™ program was selected by 
the research team as reflecting the most appropriate content for 
our needs. There was no solicitation on the part of Parachute™ 
to use their material. Parachute™, a national, charitable organi-
zation whose goal is to decrease the incidence of preventable 
injuries through education, knowledge and empowerment, pro-
vided educational material. The purpose of the Parachute™ Con-
cussion Awareness for Players (PCAP) Program was to address 
this challenge by delivering standardized concussion education 
to youth and adolescent soccer players during summer camps 
and measuring its effectiveness using tools that measure con-
cussion knowledge and attitude. 

Methods
A cluster-randomized, controlled trial design was used to 
describe the concussion knowledge and attitude of male and 
female soccer players. The effectiveness of the PCAP program 
was compared with the provision of written concussion edu-
cation material alone. The retention of concussion knowledge 
over time was described across teaching strategies. 

Subjects
The study was conducted at the training facility of a community 
soccer association in the Ottawa area. Children were recruited 
from a local community soccer association. The study was 
implemented weekly for four consecutive weeks during sum-
mer camps held in July 2015. Male or female soccer players 
aged between 10 to 14 years who were proficient in English 
were included. Children with severe developmental delay were 
excluded. Eighty-three children were recruited from eight dif-
ferent soccer teams (four female teams, four male teams). The 
study was introduced to players and parents during registration 
on their first day of camp. Formal written assent from study par-
ticipants and consent from parents was obtained at that time. 

Procedures
The educational interventions took place on the fourth day of 
camp. Four control groups (two male teams, two female teams) 
and four intervention groups (two male teams, two female 
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teams) were randomly assigned to receive either the interven-
tion or control. All athletes completed a baseline concussion 
knowledge survey. This tool was repeated immediately post-ed-
ucation delivery and between one to three months following 
the educational session. 

Participants were randomly assigned study numbers that were 
identified on their surveys. The third survey was taken home in 
an addressed, stamped envelope with instructions for comple-
tion at one-month post-education. The control and intervention 
groups were matched according to age and gender to avoid 
as many uncontrolled factors as possible when measuring the 
effect of the intervention. 

Intervention: PCAP using Parachute™ Concussion 
Awareness for Players course slides
The PCAP Program included concussion education facilitated 
by the use of the Parachute Concussion Awareness for Players 
course material (available at www.parachutecanada.org). This 
course includes 30 interactive slides (including short videos 
and audio clips), which provide players with the knowledge 
to prevent and manage concussion in sport and school. Con-
tent includes understanding what happens to the brain during 
concussion, learning the signs and symptoms, how to rest and 
recover from concussion, and the importance of following the 
Return to Play Protocol.

The provision of the PCAP course material slides was facilitated 
in a team setting by a consistent Research Assistant. Slides were 
projected onto a screen in a training room of the club house. In 
addition to the facilitated provision and review of the course 
content, the intervention groups also received written informa-
tion including: 1) Parachute’s pocket concussion recognition 
tool, and the 2) Guidelines for return to play after a concussion. 
Children had an opportunity to ask questions during or after 
the educational session prior to completion of the post survey. 

The control groups received the same written information as 
the intervention group provided by a consistent research assis-
tant including: 1) Parachute’s pocket concussion recognition 
tool and the 2) Guidelines for return to play after a concussion. 
Prior to completion of the post survey, the research assistant 
offered the control groups ample time to read the provided 
materials, ask questions and discuss the content. Both the con-
trol groups and intervention groups lasted approximately 60 
minutes including 40 minutes of either teaching or group dis-
cussion, and 10 minutes to complete the pre and post surveys.

Outcome measures
Concussion Knowledge and Attitude Questionnaire 
(CKAT)
The primary outcome was change in concussion knowledge and 
attitude scores after education. An adaptation of a validated sur-
vey instrument was used to analyze athlete knowledge, attitude 
and overall attitude toward concussion, concussion education 
and concussion reporting (Register-Mihalik et al., 2012). The 
concussion knowledge and attitude tool (CKAT) has been pre-
viously used in high school student athletes and shown to have 
adequate face validity, test-retest reliability (agreement ranged 
from 0.6 to 1.0), and adequate construct validity for knowledge 
(α=0.71) and attitude (α =0.80) (Register-Mihalik et al., 2012). 

Athlete knowledge was assessed using this tool with a series 
of 35 questions concerning symptom recognition, complica-
tions related to multiple concussions, and general knowledge 
of concussion. The total knowledge score for each athlete was 
calculated by summing the number of correct answers out of 
the 35 knowledge questions (possible range = 0-35). Athlete 
attitude was assessed with 14 seven-point Likert-scale ques-
tions addressing overall attitude toward concussion, concussion 
education and concussion reporting. The total attitude score 
was calculated by summing the responses to the 14 Likert-
scale (range 1–7) attitude questions (possible range = 14–98). 
A higher score represents a more favourable attitude toward 
concussion and concussion reporting. 

The tool was initially piloted with four children. Pilot data 
revealed some confusion related to particular tool items. For 
this reason, minor modifications were made. “I don’t know” 
questions were eliminated, as children had difficulty answering 
this question with a true or false response. Additionally, based 
on feedback from the local research ethics board, some ques-
tionnaire items were simplified or explained to improve read-
ability for children such as amnesia, dizziness and insomnia. 
Attitude question anchors were also simplified with difficult 
words eliminated such as cowardly and beneficial. Modified 
items appear in bolded fonts within Tables 2 and 4.

Analysis 
Data were collected on paper questionnaires and entered into 
an SPSS database. Data analysis was completed using SPSS 
(IBM® SPSS® Statistics Version 21 or SAS 9.4). Demographic 
information, total knowledge and attitude scores were tabu-
lated and described using appropriate univariate statistics. Data 
was described in terms of frequency (percent) for categorical 
variables, median (range) and mean (standard deviation) for 
continuous variables. Students’ paired t-test was used in an 
exploratory nature to examine differences between scores at 
baseline, post-test and one-month follow-up. An alpha level 
of 0.05 was used for the two-tailed tests.

Repeated measures ANOVA were performed to assess knowl-
edge score at three time points for two groups: the intervention 
group that received the PCAP program, and the control group 
that did not. Both groups were measured before, immediately 
after and at between one to three months post-intervention. 
A similar model was used to examine attitude scores at each 
time point.  

Ethical considerations
This study was approved by the Children’s Hospital of Eastern 
Ontario Research Ethics Board. 

Results
Forty males and 43 females were recruited between 10.00 and 
13.99 years of age (mean 11.3, SD 1.0). Sixty-four respondents 
(77%) stated that they had at least one previous concussion. 
Table 1 summarizes patient characteristics. One month fol-
low-up surveys were returned by 30/83 (36%) including 12 con-
trols and 18 children from the intervention group.

Individual athlete knowledge of signs and symptoms, general 
knowledge, multiple concussion knowledge and return to play 
knowledge with descriptive statistics are summarized in Table 
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2. Table 3 summarizes the median athlete knowledge summary 
scores before, immediately after and one month post educa-
tion for the control and intervention groups. Table 4 outlines 
athlete attitude items. The symptoms with the lowest con-
cussion-related identification scores in both pre-intervention 
group assessments included: not being able to sleep (control 
78%, intervention 43%), feeling sick to your stomach (control 
63%, intervention 45%) and numbness or tingling of the arms 
(control 15%, intervention 19%).

Knowledge
Prior to the PCAP Program, the mean knowledge score was 
74.9 for controls (95% CI: 71.3–78.5) and 77.9 for the inter-
vention group (95% CI: 74.3–81.4). Immediately following the 
intervention, knowledge scores were 70.4 for controls (95% 
CI: 66.3–74.4) and 81.0 for the intervention group (95% CI: 

Table 1. Athlete demographics (n=83)

Characteristic Control n=41 Intervention n=42

Gender

Male, n (%) 21 (51.2) 19 (45.2)

Female, n (%) 20 (48.8) 23 (54.8)

Concussion 
History

Yes, n (%) 31 (73.1) 33 (78.6)

No, n (%) 10 (24.4) 9 (21.4)

Age, median (IQR) 11 (11–12) 11 (11–12)

Table 2. Athlete Knowledge  

Pre- intervention Post- intervention 1 month post intervention

Control 
(n=41)

Intervention 
(n=42)

Control 
(n=41)

Intervention 
(n=42)

Control 
(n=12)

Intervention 
(n=18)

Signs and symptoms, n correct (%)

Abnormal sense of smell 37 (90) 37 (88) 20 (49) 31 (74) 9 (75) 13 (72)

Abnormal sense of taste 36 (88) 37 (88) 19 (46) 33 (79) 9 (75) 15 (83)

Loss of memory 37 (90) 37 (88) 38 (93) 39 (93) 12 (100) 18 (100)

Stiff joints 23 (56) 28 (67) 11 (27) 26 (62) 5 (42) 8 (44)

Blurred vision* 40 (98) 40 (95) 37 (90) 41 (98) 12 (100) 17 (94)

Black eye 27 (66) 26 (62) 25 (61) 32 (76) 8 (67) 8 (44)

Bleeding from the ear 26 (63) 30 (71) 33 (81) 34 (81) 11 (92) 14 (78)

Bleeding from the mouth 29 (71) 33 (79) 30 (73) 37 (88) 9 (75) 14 (78)

Bleeding from the nose 13 (32) 19 (45) 26 (63) 32 (76) 7 (58) 10 (56)

Confusion* 39 (95) 40 (95) 39 (95) 41 (98) 12 (100) 17 (94)

Fever 17 (42) 29 (69) 16 (39) 25 (60) 10 (83) 14 (78)

Dizziness or loss of balance* 40 (98) 41 (98) 39 (95) 41 (98) 12 (100) 18 (100)

Headache* 40 (98) 40 (95) 38 (93) 41 (98) 11 (92) 17 (94)

Not being able to sleep* 32 (78) 18 (43) 27 (66) 35 (83) 8 (67) 14 (78)

Loss of consciousness/passing out* 35 (85) 36 (86) 35 (85) 35 (83) 10 (83) 15 (83)

Feeling sick to your stomach* 26 (63) 19 (45) 30 (73) 35 (83) 7 (58) 8 (44)

Numbness or tingling of arms* 6 (15) 8 (19) 18 (44) 6 (14) 6 (50) 4 (22)

Skin rash 35 (85) 40 (95) 37 (93) 41 (98) 12 (100) 18 (100)

Sharp burning pain in neck 23 (56) 29 (71) 14 (35) 16 (38) 5 (42) 5 (28)

Weakness in neck movements 10 (24) 19 (45) 11 (27) 13 (31) 3 (25) 6 (33)

continued on page 18…
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76.9–85.0). There was a significant difference between group 
effect on knowledge score (p=0.006). The effect of time was 
not statistically significant (p=0.59). However, the interaction 
of time and group was significant, indicating that the mean 
change in knowledge from pre to post differed in the two groups 
(p=0.004). Figure 1 illustrates the change in scores before and 
after the PCAP program for each group.  

Attitude
Prior to the intervention, the control group on average scored 
84.7 (95% CI: 81.2–88.2) and the intervention group scored 
82.4 (95% CI: 79.0–85.8). Immediately after the intervention, 
the control group on average scored 87.7 (95% CI: 83.8–91.6) 
and the intervention group scored 85.8 (95% CI: 82.0–89.6). 
There was no significant main effect of group on attitude 
score (p=0.40). However, there was a significant effect of time 
(p<0.001) with both groups demonstrating a higher attitude 

score after the program, whether or not they received the inter-
vention. The interaction of time and group was not significant, 
indicating that the groups improved similarly over time. Figure 
2 illustrates the change in attitude scores before and after the 
PCAP program for each group.

While a low response rate for one-month follow-up surveys 
precluded detailed statistical analysis, overall knowledge scores 
were noted to be higher than post-intervention scores for both 
groups. Similarly, athlete attitude scores were also sustained 
within both groups. 

Discussion
The implementation of a standardized PCAP program signifi-
cantly improved children’s concussion knowledge. Children 
were able to better recognize symptoms of concussion and, 
thus, will be more likely to report them accordingly. Some 

General knowledge, n correct (%)

A concussion only happens if you lose 
consciousness or pass out

35 (85) 36 (86) 32 (78) 40 (95) 11 (92) 18 (100)

If you are having any signs or symptoms of 
concussion after a hit to the head or body, 
you should not return to play*

36 (88) 40 (95) 36 (88) 36 (86) 11 (92) 17 (94)

A concussion is an injury to the brain 34 (83) 36 (86) 36 (88) 41 (98) 12 (100) 18 (100)

Pre- intervention Post- intervention 1 month post intervention

Control 
(n=41)

Intervention 
(n=42)

Control 
(n=41)

Intervention 
(n=42)

Control 
(n=12)

Intervention 
(n=18)

Multiple concussions, n correct (%): What 
are the possible complications of having 
more than one concussion? Check all that 
apply.

There are no complications 34 (83) 38 (91) 35 (85) 40 (95) 12 (100) 18 (100)

Risk of more injury* 37 (90) 37 (88) 37 (90) 40 (95) 11 (92) 18 (100)

Possible brain damage* 41 (100) 41 (98) 38 (93) 41 (98) 12 (100) 18 (100)

Joint problems 25 (61) 33 (79) 14 (34) 27 (64) 6 (50) 11 (61)

Memory problems* 41 (100) 35 (83) 38 (93) 40 (95) 11 (92) 18 (100)

Returning to play, n correct (%): What are 
the complications of returning to play while 
still having concussion symptoms? Check all 
that apply.

There are no complications 36 (88) 38 (91) 38 (93) 40 (95) 12 (100) 18 (100)

Risk of more injury* 37 (90) 40 (95) 39 (95) 41 (98) 12 (100) 18 (100)

Not being able to move arms/legs 28 (68) 33 (79) 16 (39) 33 (79) 6 (50) 11 (61)

Possible brain damage* 38 (93) 37 (88) 39 (95) 42 (100) 12 (100) 18 (100)

Joint problems 20 (49) 29 (69) 11 (27) 27 (64) 5 (42) 11 (61)

* Indicates correct response
Bolded items were simplified from the original tool
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Table 3. Athlete knowledge summary scores
Pre- intervention Post- intervention 1 month post intervention

Control (n=41) Intervention 
(n=42)

Control (n=41) Intervention 
(n=42)

Control (n=12) Intervention 
(n=18)

Signs and symptoms 
Score, median (IQR)

63 (46–70) 65 (57–70) 60 (50–65) 70 (55–80) 75 (63–89) 70 (64–80)

General Knowledge 
Score, median (IQR)

100 (67–100) 100 (67–100) 100 (67–100) 100 (100–100) 100 (100–100) 100 (100–100)

Multiple Concussion 
Score, median (IQR)

80 (80–100) 80 (80–100) 80 (60–80) 100 (80–100) 80 (80–100) 100 (80–100)

Return to Play Score, 
median (IQR)

60 (60–80) 80 (60–80) 60 (44–60) 80 (60–100) 80 (60–95) 90 (60–100)

Overall Knowledge Score, 
median (IQR)

68 (56–79) 73 (62–79) 64 (58–73) 75 (64–83) 77 (66–90) 79 (73–86)

Table 4. Athlete attitudes 

Athlete Attitude Item Pre-Intervention, 
mean (SD)

Post-Intervention, 
mean (SD)

1 month post 
intervention, mean 
(SD)

Rate on a scale of 1-7 Control Intervention Control Intervention Control Intervention 

How serious you think it is when you have a 
headache or dizziness (loss of balance) after a 
hit to your head or body

5.4 (1.4) 5.3 (0.8) 6.2 (1.0) 6.1 (0.7) 5.8 (1.1) 5.6 (0.8)

How important you think it is to not 
participate in games or practices when 
having signs or symptoms of a concussion

6.1 (1.5) 5.7 (1.8) 6.7 (0.6) 6.2 (1.4) 6.5 (1.0) 5.9 (1.4)

How important you think it is to learn about 
how concussions happen

5.8 (1.3) 5.9 (1.0) 6.1 (1.2) 6.1 (0.8) 6.0 (1.0) 5.8 (1.2)

How important you think it is to learn about 
how concussions can be prevented

6.1 (1.0) 5.9 (1.0) 6.3 (0.8) 6.2 (0.8) 5.7 (0.8) 5.8 (1.1)

How important it is to learn about what to do 
if you have a concussion

6.3 (0.9) 6.3 (0.7) 6.5 (0.8) 6.5 (0.6) 6.3 (1.1) 6.1 (1.0)

How important you think it is to tell your 
coach if you may be having signs or symptoms 
of a concussion 

6.2 (0.9) 6.5 (0.8) 6.5 (0.9) 6.7 (0.7) 6.6 (0.8) 6.5 (0.8)

How important you think it is for athletes 
to learn about concussions 

6.3 (0.8) 6.1 (0.9) 6.5 (0.9) 6.3 (0.8) 6.2 (0.9) 6.2 (0.8)

Check the box (1–7) about how you feel about 
the following statement for each pair of words 
listed. For me to tell my coach when I may be 
having signs or symptoms of a concussion is: 

Not brave/brave 4.9 (2.0) 5.0 (1.6) 5.3 (2.0) 5.4 (1.6) 5 (2.0) 5.6 (1.5)

Embarrassing/not embarrassing 5.6 (1.4) 5.4 (1.6) 5.6 (1.3) 5.4 (1.6) 6.1 (1.2) 5.6 (1.5)

Harmful/helpful 6.2 (1.0)  6.2 (1.2) 6.5 (1.1) 6.4 (1.1) 6.6 (0.8) 6.6 (0.7)

Very hard/very easy 5.2 (1.6) 5.0 (1.7) 5.6 (1.7) 5.5 (1.6) 5.8 (1.2) 5.5 (1.5)

Bad/good 6.4 (1.0) 6.2 (1.5) 6.4 (1.1) 6.2 (1.4) 6.6 (0.8) 6.6 (0.6)

Not important/important 6.5 (0.9) 6.7 (0.5) 6.6 (0.7) 6.8 (0.4) 6.8 (0.5) 6.7 (0.5)

Not worth it/worth it 6.3 (1.1) 6.5 (0.8) 6.5 (1.0) 6.4 (1.1) 6.8 (0.4) 6.7 (0.6)

Athlete attitude total 87 (78–91) 85 (80–89) 91 (86–95) 88 (83–92) 90 (82–94) 87 (80–92)

Bolded items were simplified from the original tool
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concussive symptoms may be less obvious to children than 
others including: difficulties with sleep, nausea and the devel-
opment of numbness or tingling of the arms. Educational pro-
grams developed for children and youth need to incorporate the 
full spectrum of possible concussive symptoms so that report-
ing of injuries can be optimized. 

The provision of written materials and group discussion for our 
control groups resulted in a decrease in children’s concussion 
knowledge. This may indicate that the unstructured nature of 
these sessions could have confused children’s understanding of 
concussions. Children may have not had enough time to review 
the written material or may have found the information unclear. 
Additionally, children may have rushed through the follow-up 
survey completion so that they could go outside to play prior 
to the start of the afternoon camp programming. Regardless 
of how standardized education was provided, improvements 
were noted in children’s overall attitude toward concussion, 
concussion education and concussion reporting. 

Several authors have used diverse educational strategies includ-
ing: presentations (Bagley et al., 2012; Kurowski, Pomerantz, 
Schaiper, Ho, & Gittelman, 2015; Manasse-Cohick & Shapley, 
2013; Miyashita et al., 2014), videos (Cook, Cusimano, Tator, & 
Chipman, 2003; Cusimano, Chipman, Donnelly, & Hutchison, 
2014), web-based learning modules (Echlin et al., 2014; Glang et 
al., 2015) or computer video games (Goodman, Bradley, Paras, 
Williamson, & Bizzochi, 2006) to educate children about con-
cussions. While all of these strategies have included assessment 
of concussion knowledge before and after the intervention, only 
one study (Manasse-Cohick & Shapley, 2013) identified use of 
a validated tool. The effectiveness of the educational interven-
tions has been documented. However, the impact on important 
outcomes such as reporting behaviour or reduced injury is less 
evident.

A strength of this study includes the use of a standardized, 
interactive core curriculum developed by Parachute™. This 

content lends itself to individual or group teaching sessions. 
The reliability and validity of the CKAT questionnaire may have 
been compromised in this study by language simplification in 
some questions. This non-blinded study was limited by use of a 
small, non-randomized convenience sample. It is also possible 
that the low response rate for one-month follow-up surveys 
introduced a selection bias into the follow-up results.

Conclusion
The provision of the standardized PCAP concussion education 
program resulted in a statistically significant increase in mean 
knowledge scores in soccer players between the ages of 10 and 
14 compared to the education provided to the control group. 
Statistically significant improvements in attitude scores were 
noted post-education for both the PCAP intervention and the 
control groups. These findings highlight the fact that the provi-
sion of standardized core curriculum to children may improve 
their ability to appropriately identify concussion symptoms. 
Increasing children’s general knowledge about concussion signs, 
symptoms and implications may make them understand the 
seriousness of this injury and feel less intimidated about report-
ing their symptoms to an adult. In order to fully understand the 
impact of diverse educational strategies on children’s general 
knowledge, attitudes and behaviours about concussions, more 
refined and age appropriate tools with adequate psychometric 
properties need to be developed. These tools should include 
easy-to-understand concepts and questions suitable for younger 
children.
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