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The year 2014 will mark 50 years 
of respiratory therapy in Canada, 
commemorating the 50th anniversary of 

the Canadian Society of Respiratory Therapists 
(CSRT). In the coming years leading to this 
anniversary, the respiratory therapy community 
is poised to consider our past, present, and future 
roles in the Canadian health care delivery system 
and to firmly establish and advocate for ourselves 
as the leading providers of respiratory care. 

This should lead us to question what we 
really know about our profession: In what roles 
are we most effective? What evidence do we have 
to support expanding respiratory therapy beyond 
traditional areas of patient care? How can respiratory therapists 
further address the respiratory health needs of Canadians? 
What do we really know about the effective delivery and 
organization of respiratory therapy? What resistance is there to 
change among members of our profession? Where do frontline 
clinicians see the profession 10 years from now?

These are questions that are not easily answered, nor are 
they straightforward. Yet, they are at the heart of the growth and 
success of our profession. For a profession that has permeated 
into most areas of patient care, we have a surprisingly small 
amount of rigorously collected evidence about the effectiveness 
of these expanded roles. The science behind the interventions 
we provide is sound, yet the effectiveness of how we implement 
these interventions is less well-established. Following the CSRT 
Annual Education Conference in Vancouver this year, it is clear 
to see that respiratory therapists in Canada are addressing this 
challenge head-on through innovative programs, interventions, 
and evaluations to further develop our knowledge of how we practice. 

In the United States, critical discussions concerning the 
future of respiratory therapy have also begun[1], and address 
many of the same concerns framing discussions of health care 
delivery in Canada. Health care is increasingly adopting a focus 
on prevention (both of disease, and of hospital admissions), 
relying on lower-cost environments and delivery by an 
interprofessional care team, of which respiratory therapists are 
an integral part. Medical technologies will continue to advance, 
including enhancements in mechanical ventilation and other 
medical devices, as well as advanced pharmaceuticals. This 
highlights the need for a strong scientific basis for respiratory 
therapists. 

These advances, however, highlight only one component 
of the evidence needed to deliver evidence-based respiratory 
therapy. In order for our patients to truly benefit from advances 
in respiratory therapy science, we need better evidence on how 
to implement these advances into the delivery of high-quality 

MESSAGE FROM THE EDITOR-IN-CHIEF

Strengthening What We Know About Respiratory Therapy  

jason Nickerson, rrt, FcSrt, PhD(c) 
Centre for Global Health, Institute of population Health, University of Ottawa, Ottawa, Ontario, Canada

patient care. This includes research on how 
technological advances are being implemented 
and mainstreamed into the delivery of 
respiratory therapy, and the impact that they 
have on patient outcomes, the economics 
of patient care, and how they enhance the 
provision of interprofessional care. In short, we 
need to bridge the gap in our understanding 
between “best evidence” and “best practices” 
for respiratory therapy. 

There are many examples of how this has 
already been done in the past, many of which 
have been implemented into the delivery of 
respiratory therapy in Canada. Respiratory 

therapist-driven weaning protocols have a strong evidence base 
to support their implementation, including evidence that such 
an approach contributes to a shorter duration of mechanical 
ventilation, reduced costs, and may have benefits for enhancing 
physicians’ knowledge of mechanical ventilation, despite being 
driven by respiratory therapists [2–6]. Similar evaluations 
have demonstrated valuable roles for respiratory therapists 
in delivering care to post-operative patients with obstructive 
sleep apnea (OSA) [7], managing in-patients with asthma 
and chronic obstructive pulmonary disease (COPD) [8], and 
other respiratory therapist-driven patient care in other areas 
[9,10]. Such evaluations should be the norm for variations and 
innovations in the delivery of respiratory therapy, yet we know 
surprisingly little about the organization of the care that we 
provide and how others might deliver similar interventions. 

This edition of the Journal contains abstracts from this 
year’s CSRT Annual Education Conference in Vancouver, 
British Columbia, and together with the conference speakers, 
highlights the expanding role of respiratory therapists in 
the delivery of high-quality patient care. As our profession 
continues to grow, it is incredibly important that this expansion 
be evaluated in order to produce the evidence that we need 
to demonstrate that our profession is effective, efficient, and a 
leader in the delivery of high-quality patient-centred care. The 
value in rigorously evaluating and sharing this information is 
in the expansion and replication of these programs in other 
centres, firmly establishing best practices so that our patients 
continue to benefit from advances in medical science and the 
effective integration of this medical knowledge in the delivery 
of patient care.

REFERENCES
1. Barnes, T.A., Gale, D.D., Kacmarek, R.M., Kageler, W.V. (2010) 

Competencies needed by graduate respiratory therapists in 2015 
and beyond. Respir Care. 55(5):601–16. 
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L’année 2014 marquera 50 ans de thérapie 
respiratoire au Canada, célébrant le 50e 
anniversaire de la Société canadienne de 

thérapie respiratoire (SCTR).   Au cours des 
prochaines années précédant cet anniversaire, le 
milieu des thérapeutes respiratoires se penchera 
sur ses rôles passés, présents et futurs au sein 
du système canadien de prestation des soins de 
santé et établira et défendra fermement son rôle 
de principal fournisseur de soins respiratoires. 

Nous devrions ainsi en arriver à nous 
interroger sur ce que nous connaissons vraiment 
de notre profession : dans quels rôles sommes-
nous les plus efficaces? Quelle preuve avons-nous 
pour appuyer l’expansion de la thérapie respiratoire au-delà 
des domaines traditionnels des soins aux patients? Comment 
les thérapeutes respiratoires peuvent-ils mieux répondre aux 
besoins des Canadiens en matière de santé respiratoire? Que 
connaissons-nous vraiment de la prestation et de l’organisation 
efficaces des soins de thérapie respiratoire? Quel est le degré 
de résistance au changement des membres de notre profession? 
Comment les cliniciens de première ligne envisagent-ils la 
profession dans dix ans?

Il n’est pas facile de répondre à ces questions et elles ne 
sont pas simples. Cependant, elles sont au cœur de la croissance 
et de la réussite de notre profession. Pour une profession qui 
a imprégné la plupart des domaines des soins aux patients, il 
existe étonnamment peu de preuves rigoureusement recueillies 
sur l’efficacité de ces rôles élargis. La science sur laquelle 
reposent nos interventions est solide. Cependant, l’efficacité 
de la façon dont nous effectuons ces interventions est moins 

MESSAGE DU RÉDACTEUR EN CHEF

Établir un groupe de chercheurs en thérapie respiratoire au Canada 

jason Nickerson, rrt, FcSrt, PhD(c) 
Centre pour la santé mondiale (Centre for Global Health), Institut de recherche sur la santé des populations,  

Université d’Ottawa, Ottawa, Ontario, Canada

bien établie. À la suite du Congrès éducatif 
annuel de Vancouver qui vient de se dérouler, 
il est évident de constater que les thérapeutes 
respiratoires du Canada abordent ce défi de 
front grâce à des programmes novateurs, des 
interventions et des évaluations pour accroître 
nos connaissances sur notre façon d’exercer  
notre profession.

Aux États-Unis, des débats importants sur 
l’avenir de la thérapie respiratoire ont également 
été lancés [1] et ils abordent un grand nombre 
des mêmes préoccupations que l’on retrouve au 
cœur de l’examen de la prestation des soins de 
santé au Canada. Les soins de santé sont de plus 

en plus axés sur la prévention (de la maladie et des admissions à 
l’hôpital), se fondant sur des environnements et des prestations 
moins coûteux par une équipe de soins interprofessionnelle 
dont les thérapeutes respiratoires font partie intégrante. 
Les technologies médicales continueront de progresser, 
notamment les améliorations en ventilation artificielle et celles 
des autres instruments médicaux, de même que des produits 
pharmaceutiques. Cette réalité fait ressortir la nécessité d’une 
base scientifique solide pour les thérapeutes respiratoires. 

Cependant, ces progrès ne soulignent qu’un élément de la 
preuve nécessaire pour offrir des services de thérapie respiratoire 
fondés sur des données probantes. Afin que nos patients 
bénéficient vraiment des progrès de la thérapie respiratoire, 
nous devons mieux prouver la façon d’intégrer ces progrès 
dans la prestation de soins de qualité élevée aux patients. La 
démarche inclut la recherche sur la façon dont les progrès 
technologiques sont mis en vigueur et intégrés à la prestation 

2.  Blamoun, J., Alfakir, M., Rella, M.E., Wojcik, J.M., Solis, R.A., 
Anees Khan, M., et al. (2009) Efficacy of an expanded ventilator 
bundle for the reduction of ventilator-associated pneumonia in the 
medical intensive care unit. Am J Infect Control. 37(2):172–5. 

3.  Chia, J.Y., Clay, A.S. (2008). Effects of respiratory-therapist driven 
protocols on house-staff knowledge and education of mechanical 
ventilation. Clin Chest Med. 29(2):313–321, vii. 

4.  Ely, E.W., Meade, M.O., Haponik, E.F., Kollef, M.H., Cook, 
D.J., Guyatt, G.H., et al. (2001) Mechanical ventilator weaning 
protocols driven by nonphysician health-care professionals: 
Evidence-based clinical practice guidelines. Chest. 120(6 
Suppl):454S–63S. 

5.  Horst, H.M., Mouro, D., Hall-Jenssens, R.A., Pamukov, N. (1998) 
Decrease in ventilation time with a standardized weaning process. 
Arch Surg. 133(5):483–488. 

6.  Wood, G., MacLeod, B., Moffatt, S. (1995) Weaning from 
mechanical ventilation: Physician-directed vs a respiratory-
therapist-directed protocol. Respir Care. 40(3):219–24. 

7.  Ramachandran, S.K., Kheterpal, S., Haas, C.F., Saran, K.A., 
Tremper, K.K. (2010) Automated notification of suspected 
obstructive sleep apnea patients to the perioperative respiratory 
therapist: A pilot study. Respir Care. 55(4):414–8. 

8.  Colice, G.L., Carnathan, B., Sung, J., Paramore, L.C. (2005) A 
respiratory therapist-directed protocol for managing inpatients with 
asthma and COPD incorporating a long-acting bronchodilator. J 
Asthma. 42(1):29–34. 

9.  Kollef, M.H., Shapiro, S.D., Clinkscale, D., Cracchiolo, L., 
Clayton, D., Wilner, R., et al. (2000) The effect of respiratory 
therapist-initiated treatment protocols on patient outcomes and 
resource utilization. Chest. 117(2):467–75. 
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des soins de thérapie respiratoire ainsi que sur les répercussions 
qu’ils ont sur les résultats pour le patient, l’économie des soins 
aux patients, et la façon dont ils améliorent la prestation de 
soins interprofessionnels. En résumé, nous devons combler 
l’écart dans notre compréhension entre « meilleure preuve » et  
« meilleures pratiques » pour la thérapie respiratoire

Il existe de nombreux exemples de la façon dont on y est 
déjà parvenu dans le passé, plusieurs ayant été mis en œuvre 
dans la prestation de services de thérapie respiratoire au Canada. 
Les protocoles de sevrage utilisés par les thérapeutes respiratoires 
comportent une preuve probante pour appuyer leur mise en 
œuvre, dont la preuve qu’une telle approche contribue à une plus 
courte durée de la ventilation artificielle, à une réduction des 
coûts et qu’elle peut présenter des avantages pour améliorer les 
connaissances des médecins de la ventilation artificielle, malgré 
qu’elle soit administrée par des thérapeutes respiratoires [2–6]. 
Une évaluation semblable a démontré des rôles précieux pour 
les thérapeutes respiratoires : fournir des soins postopératoires 
aux patients atteints d’apnées obstructives du sommeil (AOS) 
[7], s’occuper des patients hospitalisés souffrant d’asthme et 
de maladie pulmonaire obstructive chronique (MPOC) et 
prodiguer d’autres soins aux patients dans d’autres domaines 
[9,10]. De telles évaluations devraient constituer la norme 
pour les variations et les innovations en matière de prestation 
de soins de thérapie respiratoire. Cependant, il est étonnant 
que nous connaissions si peu l’organisation des soins que nous 
fournissons et la façon dont d’autres pourraient effectuer des 
interventions semblables. 

Le présent numéro du Journal contient des résumés tirés 
du Congrès éducatif annuel de la SCTR, à Vancouver, en 
Colombie-Britannique et, avec les conférenciers du congrès, met 
en lumière le rôle élargi des thérapeutes respiratoires en matière 
de prestation de soins de qualité élevée aux patients. À mesure 
que notre profession progresse, il est incroyablement important 
que cette croissance soit évaluée afin de produire la preuve 
dont nous avons besoin pour démontrer que notre profession 
est efficace, efficiente et qu’elle ouvre la voie en matière de 
prestation de soins de qualité élevée axés sur les patients. La 
valeur d’une évaluation et d’une transmission rigoureuse de 
cette information réside dans l’expansion et la reproduction de 

ces programmes dans d’autres centres, établissant fermement 
des pratiques exemplaires afin que nos patients continuent de 
bénéficier des progrès en science médicale et de l’intégration 
efficace de ces connaissances médicales dans la prestation des 
soins aux patients.
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ORIGINAL ARTICLE

portable Sleep Apnea Testing: An Update 

Alan GD Hoffman, MD, PhD, FrcPc, FccPa, Daryl Barnes, BSc, rrt, rPSGt, rStb 
aAdjunct professor, Respiratory & Sleep Health, Thompson Rivers University, Kamloops, British Columbia, Canada
bRespiratory Therapist / polysomnographic Technologist, pacific Sleep Care, Courtenay, British Columbia, Canada

RÉSUMÉ
Les appareils de dépistage portatifs de l’apnée du 

sommeil ont subi une transformation au cours de la dernière 
décennie et sont devenus une méthode de test de diagnostic 
des événements respiratoires du sommeil crédible, fiable et 
économique. Depuis leurs débuts en tant que canal unique 
d’oxymétrie pulsée jusqu’aux 8 à 12 appareils modernes 
à plusieurs canaux, les appareils de dépistage portatifs des 
événements respiratoires sont un important outil pour les 
fournisseurs de thérapie du sommeil dans la collectivité ou les 
hôpitaux. Dans le présent article, nous examinons le processus 
de sélection des patients  afin de savoir s’ils sont aptes à se 
servir des appareils de dépistage portatifs, l’appariement 
de l’appareil approprié au patient ainsi que le processus de 
déroulement du travail pour recueillir, examiner, coter et 
interpréter les données. Tout ce qui précède est effectué dans 
le cadre de directives de spécialistes publiées récemment pour 
l’utilisation du dépistage de l’apnée du sommeil à domicile. 

Le dépistage de l’apnée du sommeil à domicile sans 
surveillance ne convient pas à tous les patients et on examine 
ici les critères servant à déterminer quels patients doivent 
être dirigés vers un polysomnogramme de niveau 1 sous 
surveillance dans un établissement reconnu. On souligne 
le rôle du technologue du sommeil agréé qui s’occupe du 
patient avant le test, examine les données téléchargées et les 
cote en fonction des critères de l’American Academy of Sleep 
Medicine (AASM). On aborde la responsabilité du médecin 
spécialiste du sommeil consistant à interpréter les données 
adéquatement à la lumière des symptômes, des comorbidités 
médicales et du sommeil. 

Une attention particulière est accordée aux appareils 
portables perfectionnés de dépistage des apnées du sommeil 
qui détectent des réveils neurologiques (attribuables à des 
événements respiratoires), à  l’utilisation du téléchargement 
des données en ligne, à la notation et à l’interprétation des 
portails et à la nécessité de veiller à ce que le médecin traitant, 
le dentiste ou le fournisseur d’appareils respiratoires évaluent 
les données dans le contexte de la santé globale du sommeil 
du patient. 

 

INTRODUCTION
Sleep is a necessary biological process that serves to 

conserve energy, restore and rejuvenate tissues and organs, 
consolidate memory, and provide a sense of refreshed well-
being at the beginning of each day. Since the early 1950s, 
great strides have been made in establishing an understanding 

of the underlying physiological processes that serve to define 
and regulate sleep. With the advent of polysomnography, and 
more importantly, with the establishment of comprehensive 
combined sleep clinic/laboratories (such as the pioneering 
Stanford University clinic which opened in 1971 [1]), a 
much broader understanding of the pathology of sleep has 

ABSTRACT
Portable sleep apnea testing has undergone a 

transformation in the past decade and has emerged as a 
credible, reliable, cost-effective diagnostic testing modality for 
sleep disordered breathing. From its beginnings as a single-
channel overnight pulse oximetry test to the modern 8-12 
(or more) multi-channel devices, portable testing for sleep 
disordered breathing is an important tool for both community 
and hospital-based sleep therapy providers. In this article, we 
review the patient selection process for suitability for portable 
sleep apnea testing; the matching of the appropriate device 
to the individual patient; and the workflow process for 
collecting, reviewing, scoring, and interpreting the data. All 
of this is done within the framework of recently published 
expert guidelines for the use of home sleep testing.

Not all patients are suitable for unmonitored home-
based sleep testing, and the criteria used to determine 
which of those should be referred for a monitored level 1 
polysomnogram in an accredited sleep facility are reviewed. 
The role of the registered sleep technologist (RPSGT) in both 
in-servicing the patient prior to the test being performed, 
reviewing the downloaded data, and scoring to the American 
Academy of Sleep Medicine (AASM) criteria is highlighted. 
The responsibility of the sleep-trained physician to interpret 
the data appropriately in light of the patients’ symptoms, 
medical comorbidities, and sleep comorbidities is discussed.

Special consideration is given to advanced portable sleep 
apnea testing devices that detect neurological arousals (due to 
respiratory events); the use of online data uploading; scoring 
and interpreting portals; and the necessity of ensuring that 
the referring physician, dentist, or continuous positive airway 
pressure (CPAP) provider assesses the data in the context of 
the comprehensive sleep health of the patient.
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also emerged. According to the International Classification of 
Sleep Disorders, 2nd edition [2], there are now in excess of 85 
discrete sleep disorders.

There is no question that the gold standard for 
diagnosing sleep disorders is a consultation with a sleep 
physician combined with a monitored overnight sleep study, 
where multiple physiological channels/biophysical signals 
are assessed [3]. In an ideal world, access to sleep clinics and 
sleep laboratories would be readily available and inexpensive, 
with patients being seen, assessed, and studied in the sleep 
laboratory and treated within a matter of weeks. While for 
some patients, the above scenario is indeed possible, for the 
vast majority, there is a long wait to see a sleep physician 
and undergo polysomnography. The wait can be months in 
certain cases, or even years in some jurisdictions. 

A growing number of national and international 
organizations, including the Canadian Sleep Society (CSS) 
and the AASM have shown that sleep disorders are pervasive, 
endemic, and a growing source of morbidity in today’s world 
[4]. With our aging population and the rise of obesity, sleep 
disordered breathing in particular is becoming a major health 
issue, and an economic one as well. At the present time, a 
full in-laboratory monitored polysomnogram is considered 
a diagnostic sleep study while portable, home-based testing 
is considered for screening purposes only [5]. For sleep 
disordered breathing, this is a reasonable and measured 
approach. However, for other sleep disorders, the sleep 
laboratory is the only acceptable diagnostic pathway.

Over the past 20 years, single-channel portable sleep 
recorders–most commonly overnight oximetry machines 
based on fingertip plethysmography [6]–have become 
popular screening tools because of their low operating costs. 
However, they lack accuracy, and many patients with normal 
overnight oximetry studies have gone on to further, more 
sensitive testing, and were demonstrated to have significant 
sleep disordered breathing. As a result, multichannel recorders 
have emerged with a greater degree of accuracy but with 
concomitant greater complexity and increased operating costs. 
At the present time, portable sleep apnea testing recorders are 
being purchased and used by dentists, physicians, respiratory 
therapists, and CPAP providers in both hospital-based and 
community-based settings. Paradoxically, many of these 
devices are used by healthcare providers who are not formally 
trained in the assessment and management of sleep disorders. 
This article provides guidelines for the use of these devices 
outside that of the formalized sleep clinic setting.

Throughout this article, we use the term “portable 
sleep apnea testing” (PSAT), as this encompasses both the 
methodology of the diagnostics–portable– and the disorder 
undergoing testing– sleep apnea. In the literature, other 
terms may prevail, including “portable monitoring” and 
“home sleep testing.” The problem with the term “portable 
monitoring” is that it really is not monitoring; in truth it is an 
unmonitored study, which is one of its detractions. As well, 
the term “home sleep testing” implies that sleep itself is being 
tested, which for the most part is incorrect except for very 

limited recorders that measure neurological signals, and thus 
can estimate some degree of sleep.

For PSAT to be scientifically valid and clinically sensitive 
and specific, the workflow (patient selection, the testing 
process, the evaluation process, and the reporting back to the 
referring physician or dentist) must adhere to the published 
guidelines by expert sleep societies [5,7,8]. In this article, we 
expand on the workflow process, and detail each step to give 
clarity to the clinical staff performing this procedure.

Finally, we provide information on some of the 
PSAT devices that either directly measure neurological 
electroencephalography (EEG) signals, or use certain 
surrogates of sleep such as body activity or peripheral arterial 
tone. These allow one to calculate a respiratory disturbance 
index (RDI), usually in addition to an apnea:hypopnea index 
(AHI), which is a supplementary measurement of the degree 
of sleep disordered breathing.

REFERRAL pROCESS AND pATIENT SELECTION
It is a generally accepted healthcare paradigm that patients 

should be properly referred in a formal manner for diagnostic 
testing. In most cases, the common point of referral is a family 
physician, a specialist physician, or a dentist. Having a clear 
referral process allows the diagnostic facility to convey the 
results of the testing back to the referring physician or dentist, 
in order for further management to take place [5]. Ideally, a 
well-crafted referral form with the appropriate demographic 
and medical information will be received by the diagnostic 
facility, allowing them to act on the request.

Not all patients are suitable for PSAT. Thus, not all patients 
referred should actually undergo PSAT, and some will need to 
be sent back to their referral source with a recommendation for 
monitored testing in a sleep laboratory. The criteria for patient 
selection for PSAT [5,9], is shown in Table 1.

tABle 1.  Patient Selection criteria for Portable  
Home Sleep testing

criteria

Screening test for sleep 
disordered breathing

 
Moderate to high 
pre-test likelihood of 
having sleep disordered 
breathing

 
Absence of sleep 
co-morbidities  (these 
other sleep disorders can 
confound the results)

Absence of significant 
medical co-morbidities 
(these conditions can 
affect the biophysical 
signals and confound 
interpretation)

comments

pSAT is only used to screen for sleep dis-
ordered breathing (SDB) and has no role 
in the diagnosis of other sleep disorders

The purpose of pSAT is to confirm 
whether or not patients have sleep 
SDB, and is only useful for those with a 
significant likelihood of SBD. It should 
not be used in asymptomatic patients

patients with restless legs syndrome, 
nocturnal leg twitching, insomnia, 
parasomnia behaviours, and central 
hypersomnias (eg. narcolepsy)

patients with significant cardiac disease 
(left ventricular dysfunction, valvular 
heart disease, cardiac arrhythmias), 
peripheral vascular disease, advanced 
diabetes, significant hypertension,  
chronic obstructive pulmonary disease
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In order to determine the suitability for patients 
undergoing PSAT, a basic questionnaire is required. The data 
captured should include:

1. Basic demographics including gender, age, city of  
residence, occupation, and importantly, the referral source

2. Estimation of daytime sleepiness via the Epworth  
sleepiness scale [11]

3. Assessment of the likelihood of sleep disordered 
breathing via the Berlin questionnaire [12]

4. Questions on sleep symptomatology and sleep   
comorbidities

5. Questions on medical comorbidities 
6. List of current medications
7. List of previous diagnostic tests for sleep disorders
8. Brief summary of current or former treatment for sleep  

disordered breathing [5,10].

The patients (along with their questionnaire) are then 
triaged.  Those with the following points should be designated 
as urgent: to be seen, assessed, and treatment commenced 
within 30 days [8]: 

1. Patients with an Epworth score of 16 or greater   
designated as having severe daytime sleepiness

2. Patients scheduled for upcoming surgery with a  
general anesthetic

3. Patients in critical occupations including drivers, airline  
pilots, operators of heavy equipment, other    
transportation-related industries involving both the   
Marine and Railway environments, etc.

4. Any patient where the referring physician has 
designated them as an urgent case

SELECTION OF HOME SLEEp TEST RECORDER
At the time of this writing, there are at least 12 well 

established and accepted devices on the North American 
market for PSAT [13]. They can be grouped by a variety of 
means, including:

•	 Free vs. inexpensive vs. expensive recorders
•	 Simple (3-5 channel) vs. complex (6-12 channel) recorders
•	 Recorders capable of detecting neurological arousals 

and events
•	 Recorders capable of detecting sleep (via actigraphy or 

EEG monitoring)
•	 Recorders capable of interfacing with online data portals

In Table 2, the various characteristics of the 12 home 
sleep recorders are summarized.

tABle 2.  Summary of level 3 Portable Sleep recorders

No Name Manufacturer Measured
channels

Measured Signals Derived Signals 

1 ApnealINK + ResMED 3 SpO2, effort (single belt), airflow pulse, snoring

2 StarDUSt II Respironics 4 SpO2, effort (single belt), airflow, body 
position

pulse, snoring

3 reMMerS SagaTech 6 SpO2, effort (abdo. belt), airflow,  
snoring, EMG, body position,

pulse

4 Alice PDX Respironics 6 (up to 
9 with 
optional 
yoke)

pressure Based (w/snore) and Thermal 
Airflow, zRIp Effort (Abdo. & Chest), Body 
position, SpO2       
Optional Yokes/ Channels: ECG Yoke; 
3-lead ECG providing 3 measured and  
4 derived channels for a total  
of 7 channels

pulse Rate, Snoring

5 NOX t3 Nox Medical 7 SpO2, abdo effort (RIp belt), thorax 
effort (RIp belt), airflow, snoring, ExG x2, 
Gravity (3-axis)

RIp sum, RIp phase. RIp 
flow, actigraphy, body 
position, pulse, pTT, HRV

6 embletta Gold Embla 12 Flow pressure (nasal cannula) , Oral 
pressure (thermistor) , Mask pressure, 
Abdominal movement (XactTrace RIp 
belts), Thoracic movement (XactTrace 
RIp belts), Sp02, Body position, Activity
Event marker
EKG, EEG, EOG

XFlow* (with XactTrace 
RIp belts) , Snore (Nasal 
pressure)
pulse rate

7 WatchPAt 200 Itamar 6 pAT, SpO2, snoring,  Gravity (3-axis), 
actigraphy, heart rate

Airflow, pulse, sleep 
(NREM vs REM), Activity, 
Body position, Snoring 
Intensity (Db)
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A Level III device with two separate abdominial and 
thorax respiratory inductive plethysmography (RIP) effort 
belts such as the Nox T3 (CareFusion Corporation, San 
Diego, CA), Embletta Gold (Embla Systems, Thornton, 
CO), Alice PDx (Philips Healthcare, Andover, MA) 01810-
1099) or MediByte (Braebon Medical, Kanata, ON)  produce 
significantly higher quality Level III signals and a better 
overall diagnostic picture [14].

As well, a Level III device that provides a reliable 
measurement of neurological activity (that is, sleep/wake or 
REM/NREM), such as the WatchPAT 200 (Itamar Medical 
Ltd., Caesarea, Israel) or the Ares Unicorder (Watermark 
Medical, Boca Raton, FL) will theoretically provide a more 
accurate view of respiratory disturbances including respiratory 
effort-related arousal (RERAs), due to the additional 
information from the EEG/neurological channel.

However, as the number of channels increases, the 
complexity increases. There are more chances that something 
might go wrong (leads become displaced, equipment becomes 
entangled, sensor calibration can drift) in an unmonitored 
environment [9]. The greater number of channels also means 
it takes longer to review, score and interpret the data, and the 
cost is greater due to disposable supplies.

pERFORMING THE STUDY
The patient should present to the diagnostic facility on 

the day of the study to undergo in-servicing for their PSAT. 
This mini-training session should be performed by a trained 
sleep professional such as an RPSGT or a registered respiratory 
therapist (RRT), and not by clerical or administrative 
staff. As well as receiving an explanation as to how the 
equipment works, the patient under the supervision of the 
therapist should have a chance to apply all of the sensors and 
transducers, so that when they go home that night, they will 

already be familiar with the setup process. In the opinion of 
the authors, use of laminated pictorial instruction guides and 
YouTube videos can be extremely useful. 

The sleep professional should also closely assess the 
patient’s ability to understand the instructions given and 
appropriately set up the PSAT device. If a patient has a  
cognitive impairment, muscle-skeletal and/or neuromuscular 
issues, their ability to set up a PSAT device should be 
questioned. These patients should have a family member, 
friend, or care aide attend the appointment with them and 
assist with setting up the PSAT device. Sending out the 
recorder to the patient by courier or parcel service should only 
be performed as a last option if the patient lives in an extremely 
remote area and is unable to present to the diagnostic facility, 
and only if accompanied by detailed live two-way video 
instruction such as via Skype video, or a similar service. 

Depending on the recorder, there may be enough 
memory inside the machine to record information from a 
single night study, two nights, or even three nights in some 
cases. Theoretically, the more data gathered enhances the 
sensitivity and specificity. If the patient is unable to keep 
the recorder/sensors on for a minimum of 4-5 hours, then 
the study should be repeated [15]. For accuracy in scoring 
and interpretation, most sleep physicians want to see at least 
5 hours of continuous recording. If after a second attempt 
the patient is again unable to achieve at least 4 to 5 hours of 
continuous recording, then any further attempts should be 
abandoned and the patient referred for a monitored study in 
a sleep laboratory.

A sleep diary should be conducted the night of the PSAT 
study as it will provide insight into the patient’s bedtime 
activity during the night (washroom trips, quality of sleep, 
issues with device, etc), wake-up time, and overall impression 
of their sleep quality the night of the study [16].

No Name Manufacturer Measured
channels

Measured Signals Derived Signals 

8 Medibyte jr Braebon 3 SpO2, airflow, body position pulse, snoring

9 Medibyte Braebon 8 SpO2, abdo. effort (RIp belt), thorax 
effort (RIp belt), airflow pressure, airflow 
thermister, snoring, ExG x2, body position

pulse, RIp Sum, Audio 
volume (Db)

11 AreS Unicorder Watermark 6 Oxygen Saturation, Airflow (nasal  
pressure) Snoring microphone, EOG, 
EMG, Head position / Movement

pulse Rate, 
Sleep/Wake, 
REM/NREM,

12 easy Apneatrak Cadwell 7 Airflow (Thermal Sensor), Abdomen  
Respiratory Effort Belt (RIp Sensor), 
Chest Respiratory Effort Belt (RIp  
Sensor), Airflow (pressure Transducer),
Snoring Microphone, Oximeter (SpO2 
Sensor), Body position

pulse Rate, Snoring 
Signal

13 Sleep trex XLTEK/Natus 33 24 AC channels, 4 differential channels 
and 4 DC channels plus oximetry data.



Canadian Journal of respiratory therapy
Journal Canadien de la thérapie respiratoire

suMMer | été 2012
printeMps | nuMéro 48.2

11

SCORING THE DATA – THE ROLE OF THE RpSGT
The PSAT device used should allow for manual review of 

the raw collected data for all physiological channels recorded 
[5,7,14]. The study should be scored as per the AASM 
standards for scoring apneas and hypopneas, with all scoring 
performed by an RPSGT [5]. All studies scored by PSGTs in 
training should be reviewed by a RPSGT. All scoring RPSGTs 
should have documented training, as well as documented 
intra/interscoring reliability testing for quality assurance.  

If an autoscoring algorithm is utilized to autoscore the 
raw data, it should be reviewed and rescored by a RPSGT. 
The accuracy of autoscoring algorithms associated with PSAT 
devices is highly variable and should not be relied on as the 
only source of scoring [17]. Studies with less than 4 hours 
of “scorable” data from all recorded physiological channels 
should be repeated. The raw data should be appropriately 
reviewed for overall data quality and signal artifact [17]. 

The overall diagnostic picture should be assessed. The 
individual doing the scoring should also consider the patient’s 
oxygenation status throughout the study, the patient’s 
respiratory rate and nasal pressure flow waveform, and look 
for indications of RERAs. EEG data must recorded in order 
to score RERAs, a point not always recognized by non-
RPSGT’s [18].

INTERpRETING THE DATA –  
THE ROLE OF THE SLEEp pHYSICIAN

Except under special circumstances, such as in the case 
of an urgent preoperative test, most sleep physicians prefer 
to receive properly scored studies prior to interpreting 
them. Sleep physicians can take up to 45 minutes or more 
to fully score a level III study from scratch, depending on 
its complexity, the quality of the data, and the number of 
channels involved. In contrast, an experienced RPSGT can 
frequently score a level III study in as little as 10-15 minutes.

One of the authors’ (AH) usual workflow for interpreting 
the level III sleep study is as follows:

1. Preliminary review of the raw data with assessment of 
signal quality and intactness in all channels recorded. 
This is usually done in conjunction with the technical 
report from the scoring technician.

2. Secondary review of the raw data to ensure that 
numbers in the tabular scored report reasonably 
accurately reflect the overlying findings of the study.

3. Review of the patient demographics, sleep 
comorbidities and sleep symptoms (along with Epworth 
sleepiness score and Berlin questionnaire) and medical 
comorbidities. 

4. Creation of the interpretation report with special 
attention given to:

 a. Data quality
 b. Length of time of the study
 c. Oxygen desaturations - commenting on the   

 desaturation nadir and the percentage of total study  
 time with a saturation < 90%

 d. Airflow apneas and hypopneas - commenting on   
 the severity of the findings

 e. Other channels, including snoring, body position,  
 sleep/wake, REM/NREM sleep, etc.

 f. Impression with severity of the respiratory   
 disturbances noted in either AHI or RDI  
 nomenclature

 g. Additional comments on oxygenation and the   
 possibility of hypoventilation syndrome can be added

 h. Standard recommendations, similar for all referring  
 healthcare providers (not customization for dentists  
 vs. physicians vs. CPAP providers)

 i. Final comments on driving and operating heavy  
 equipment if indicated (significant Epworth  
 sleepiness score + significant sleep test findings)

It’s important to interpret the sleep test in the context 
of the available background information on the patient and 
relevant, clinically essential information is always integrated 
into the report (such as the patient’s self-reporting falling 
asleep or nodding off while driving 1-2 times a week).

WHAT’S BEST FOR THE pATIENT: REVIEWING THE 
STUDY IN ITS FULL CONTEXT; THE ROLE OF THE 

REFERRING pHYSICIAN/DENTIST/CpAp pROVIDER
The completed scored and interpreted PSAT study 

should be reviewed by the diagnostic testing facility before 
being sent on to the referring physician, dentist, or other 
healthcare provider. This allows the professional (usually an 
RRT or nurse) who performed the test to review the findings, 
assess the interpretation, and read the recommendations. 
If the findings suggest a significant clinical problem along 
with recommendations marked urgent, then the healthcare 
professional can contact the referring healthcare provider 
directly to intervene on behalf of the patient.

For the receiving physician or dentist, the report must 
be digested in the context of the complete patient [5]. If no 
sleep disordered breathing is identified, and yet the Epworth 
sleepiness score of 19/24 suggests severe daytime sleepiness, 
clearly the patient needs further testing and assessment/
consultation in a sleep center.  The onus is on the receiving 
healthcare professional to act on the report in a timely 
fashion, particularly if significant findings are present or 
urgent recommendations have been made. 

It should be reinforced that PSAT only serves to rule 
out or to diagnose sleep disordered breathing. Given the 
fact that there are over 85 sleep disorders, if the patient is 
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In the United States, the concept of accreditation/
certification of OCST facilities that perform PSAT as part 
of their mandate has become standard and routine [24]. 
Accreditation and certification for facilities in Canada that 
PSAT diagnostic sleep testing is on the horizon.

Certainly over the past 4-5 years, a number of clear and 
comprehensive guidelines/standards of practice documents 
have been published by expert groups involved in sleep 
medicine (AASM, CTS, CSS) and practitioners of PSAT. 
Whether they be RTs, CPAP therapists, dentists, or family and 
specialist physicians, they are well advised to be thoroughly 
familiar with these documents. These standards are also now 
being adopted as part of the training program for RPSGT’s in 
British Columbia [25, 26].

ONLINE pORTALS TO SCORING, INTERpRETING,  
AND REVIEWING DATA

One of the most exciting advances in the field of PSAT 
has been the development of online portals for the review of 
study data. Unless the studies are done through a fully self-
contained accredited sleep center with RPSGTs and sleep 
physicians on staff, there is usually a requirement for the 
studies to be sent elsewhere to be scored and interpreted. 
In the past, this has commonly been done by the use of 
private or corporate e-mail, with many studies being small 
enough to send as e-mail attachments. Some examples of 
this include the StarDUST II (Philips Healthcare, Andover, 
MA), ApneaLINK Plus (ResMed Corp, San Diego, CA), and 
Remmers sleep recorders (SagaTech Electronics Inc., Calgary, AB). 

Usually, a PDF file containing information from the 
patient questionnaire, the requisition from the referring 
physician or dentist for this study, and the technical report 
from the scoring technician are all included along with the 
data file. Even if attempts are made to remove or hide the 
patient’s name from the subject or body of the e-mail, the 
fact remains that confidential, patient-related information is 
being sent in an unencrypted fashion, which actually breaches 
healthcare privacy regulations in many countries, including 
the U.S and Canada. Examples of legislation relating to the 
protection of healthcare privacy include the U.S Healthcare 
Information Protection of Privacy Act (HIPPA) [27], and 
the Ontario government’s Personal Health Information 
Protection Act of 2004 [28]. 

Recently, several level III manufacturers have spent 
considerable time and effort developing an online system 
commonly referred to as a “portal,” or “e-portal,” which 
negates the sending of files back and forth between the 
diagnostic client doing the testing, the scoring RPSGT, and 
the interpreting physician. Use of an efficient online PSAT 
portal increases efficiency and productivity, as it cuts down on 
the administrative burden involved in e-mailing or couriering 
studies and data back and forth. 

having significant symptoms and yet the home sleep test is 
unrevealing, then they warrant referral to a sleep center for 
further investigations, including in many cases a monitored 
level I polysomnogram [7,9].

In the case of dentists who prescribe oral appliance therapy 
and do not offer other forms of treatment for sleep disordered 
breathing, they need to find a pathway (usually through the 
patient’s family physician) to refer the patient for a trial of 
CPAP therapy if the AHI or RDI is greater than 18-22. 

CURRENT GUIDELINES AND STANDARDS OF pRACTICE
The most recent publication on PSAT for sleep 

disordered breathing was recently released in September, 
2011 [19] and represents a series of nine chapters written 
by experts in the field. Edited by Dr. Michael Littner, this 
book (one of a series of Sleep Medicine Clinics) is the first 
comprehensive review of major aspects of PSAT. In it, Dr. 
Nancy Collop [20] reviews standards dating back to 1994 
from a variety of professional, academic, and regulatory 
agencies. She details the current AASM guidelines on PSAT, 
recommended sensors and recommended methodology, and 
discusses standards of accreditation for Out-of-Center Sleep 
Testing (OCST) facilities. Providers of PSAT are urged to 
read this publication. This document follows in the footsteps 
of three earlier publications (the AASM/ATS/ACCP taskforce 
steering committee in 2004 [21], and the Journal of Clinical 
Sleep Medicine in 2007 [22] and 2009 [23]) all of which 
provided detailed and comprehensive guidelines for delivery 
of PSAT for adults.

The landmark Canadian publication from September 
2010 [5] was a position paper jointly produced by the 
CSS and the Canadian Thoracic Society. In it, Blackman, 
Fleetham and colleagues reviewed the indications for PSAT 
and emphasized that any program requires oversight by an 
accredited sleep medicine clinic or a hospital-based sleep 
medicine program. They went on to detail the physician and 
technical staff requirements, the equipment and performance 
technical considerations, and test follow-up. This document 
has become required reading for anyone delivering PSAT 
in Canada, and its contents are now being discussed at the 
government and regulatory level.

The Canadian Thoracic Society, in a guideline update 
published in January 2011 by Fleetham and colleagues 
[8], went on to detail several key areas in the diagnosis and 
management of sleep disordered breathing. With respect to 
PSAT, they recommended that this diagnostic modality only 
be used to confirm the diagnosis of sleep disordered breathing, 
and only under the backup availability of polysomnography. 
It was recommended that these devices be used with caution 
in patients with comorbid diseases and that the limitations 
of the technology be clearly considered before the patient is 
treated.
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RECOMMENDATIONS
The authors, in conjunction with recent guidelines from 

the CSS [5], the Canadian Thoracic Society [8], the AASM 
[21], and expert authors in the most recent compendium 
on PSAT edited by Littner [19], make the following 
recommendations:

1. Healthcare providers (community CPAP providers, 
hospital respiratory therapy departments, dentists and 
physicians) who wish to offer PSAT diagnostic services, 
should do so with the partnership/guidance of a sleep 
physician, with the backup of an accredited sleep center.

2. Patient selection is crucial - not all patients referred are 
suitable candidates for home PSAT, and those who are 
not should be referred to the partner sleep center for 
further evaluation.

3. Careful device selection and thorough patient in-
servicing with face-to-face, hands-on demonstration of 
the equipment by a trained healthcare provider is an 
important factor in the successful outcome of the test.

4. All requests for PSAT should be accompanied by 
a formal requisition, and a detailed completed 
questionnaire listing full demographics, sleep 
symptoms, sleep comorbidities, medical comorbidities, 
patient medications, Epworth sleepiness score and 
Berlin questionnaire.

5. All level III home sleep test studies should be scored to 
AASM criteria by an RPSGT before being sent on to 
the sleep physician for interpreting.

6. All level III home sleep tests studies should be formally 
interpreted by a physician trained in sleep medicine.

7. Use of online portals for review, scoring, and 
interpretation of the sleep data are encouraged, and 
use of e-mail to send files back and forth is strongly 
discouraged.

8. Given the complexity and pervasiveness of sleep 
disorders, it is important that healthcare providers who 
offer diagnostic testing are knowledgeable in all aspects 
of sleep medicine, even if their mandate is only to treat 
sleep disordered breathing. 

SUMMARY
PSAT of unmonitored patients for sleep disordered 

breathing using portable sleep recorders is growing in 
popularity because of clinical needs, economic pressure, and 
in some cases, regulatory redirection [29]. In this article, 
the authors highlight the key concepts in performing home 
PSAT: patient selection, adequate pretest information, device 
selection, adequate patient preparation, scoring by an RPSGT, 
interpretation by a sleep trained physician, and finally, review 
of the results in the context of the patient’s symptoms and 
comorbidities.

PSAT has a key role to play in the diagnosis of sleep 
disorders, but only with respect at the present time to sleep 
disordered breathing, and only for adult patients. Use of 
PSAT for pediatric patients should be limited to accredited 
pediatric sleep centers. The low cost, comparative technical 
ease, and economic lure of PSAT are all overshadowed by the 
need to perform this diagnostic testing modality properly, 
professionally, and accurately, and according to current 
published standards and guidelines. It should be done via the 
partnership with a sleep center, under the direction of the 
sleep trained physician.

Given the correct mix of professional staff, 
equipment, and appropriate patients, PSAT has enormous 
potential to take pressure off the sleep laboratories  
and provide more efficient care for patients with sleep 
disordered breathing.
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ORIGINAL ARTICLE

 
Robert Merry Lecture 

Challenges in a New Environment: The Future of Neonatal Respiratory Care in Montreal

Pina Diana, rrt,  
Montreal Children Hospital of the McGill University Health Center, Montreal, Québec, Canada 

Pina Diana was selected as the 2012 Robert Merry Lecturer. 
The recipient is selected by the Canadian Society of Respi-
ratory Therapists (CSRT) membership and is honored with 
this award because of the recipients’ outstanding contribution 
and experience. This award was established to recognize the 
important contributions of Robert Merry, one of the pioneers 
of the RT profession. The Robert Merry Lecture is the focal 
point of the plenary program at each annual CSRT Education 
Conference.  

This lecture was presented at the CSRT Education Confer-
ence in Vancouver on June 1, 2012. This paper has not been  
peer reviewed. 

LECTURE OBJECTIVES:
•	 To discuss the evolution of the Montreal Children’s 

Hospital (MCH) within the newly formed McGill 
University Health Center (MUHC)                     

•	 To discuss the implications of the new hospital for the 
MCH and how it will impact neonatal care

•	 To describe the transition, implementation, and 
preparations for the new hospital 

•	 To take in the view “beyond the marriage”: indicators 
and markers

THE JOURNEY FROM THE MONTREAL  
CHILDREN’S HOSpITAL TO THE MCGILL UNIVERSITY 

HEALTH CENTER
In 1904, the Children’s Memorial Hospital in Montreal 

opened its doors on Guy Street for the first time. It was the first 
hospital in Montreal with the sole mandate of caring for sick 
children.  In 1909, the growing number of patients required a 
move to a new location on Cedar Avenue. In 1956, the growth 
of new services and technologies required another move to its 
present location on Tupper Street.  At this time, the name 
was changed to The Montreal Children’s Hospital (MCH).  
In 1997, the MCH joined the Royal Victoria Hospital 
(RVH), Montreal General Hospital (MGH), Montreal 
Neurological Institute (MNI), and Montreal Chest Institute 
(MCI) to form the McGill University Health Center (MUHC).

Today, the MCH is a 144-bed tertiary care paediatric 
teaching hospital affiliated with McGill University, and it is 
a leader in innovation, teaching, and research.  It is a Level 

1 paediatric trauma center with one of the busiest emergency 
rooms in Canada, seeing over 60,000 patients per year.  Each 
year, between 35 and 40 respiratory therapy students (second 
and third year students) from Vanier College are welcomed 
at the MCH in clinical internships in the areas of neonatal/
paediatric respiratory care, paediatric pulmonary function 
laboratory, paediatric sleep laboratory, and paediatric 
anaesthesia.

REDEVELOpMENT pROJECT: THE GLEN AND 
MOUNTAIN CAMpUSES OF THE MUHC

Glen Campus 
The Glen Campus will be a PPP project (Private-Public 
Partnership), which means the project is funded with private 
and government funding. The private partner will maintain 
and operate the MUHC for 30 years, after which time it 
will be handed over to the Quebec government. The Glen 

Pina Diana est la lauréate du prix Robert Merry 2012 et a 
présenté sa conférence au Congrès éducatif de Vancouver de 
la Société canadienne des thérapeutes respiratoires, le 1er juin 
2012. Ce prix vise à reconnaitre les contributions importantes 
de Robert Merry, un des pionniers de la profession de TR. Le 
prix de conférencier Robert Merry sera le point d’intérêt du 
programme  plénier à chaque Congrès éducatif annuel de la 
SCTR. Le lauréat est choisi par les membres et est honoré en 
raison de son apport et de son expérience remarquables. Ce 
document n’a pas été évalué par les pairs. 

LE DOCUMENT pOURSUIT LES OBJECTIFS SUIVANTS :
•	 L’évolution de l’Hôpital de Montréal pour enfants 

(HME) au sein du CUSM                   
•	 Les répercussions du nouvel hôpital pour l’HME : 

comment il influera sur les soins néonatals
•	 La reconnaissance de la transition, de la mise en œuvre 

et des préparatifs pour le nouvel hôpital 
•	 L’appréciation de la situation au delà du mariage : 

indicateurs et marqueurs
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Campus will be the new home of the MCH, the RVH, the 
MCI, the Research Institute, and the Cancer Center.  It will 
be the first in Quebec to regroup neonatal, paediatric, and 
adult specialties under one roof, offering continuous care 
throughout its patients’ lives.

The campus will have 300,000 square feet of floor space, 
with 154 pediatric and 346 adult single-patient rooms. There 
will be a total of 20 operating rooms, including six paediatric 
operating rooms and one paediatric intra-op MRI. There will 
be 12 paediatric intensive care unit (PICU) and 52 neonatal 
intensive care unit (NICU) beds. The MCH emergency 
room (ER) will be almost 2.5 times bigger than the current 
ER. Paediatric and adult services will remain separate in two 
distinct buildings. There will be no sharing of services.

Construction of the Glen Campus began in the fall of 
2010. Today, the new hospital is well underway, changing the 
landscape of Montreal for generations to come. It will include 
Blocks A and B, which will house the MCH; Blocks C and 
D, which will house RVH, MCI and the Cancer Center; and 
Block E, with the Research Institute.

The new MCH will be situated next to the new Shriners’ 
Hospital.  It will continue to be a free-standing pediatric 
tertiary care hospital, with its own entrance and MCH logo. 
It will be divided into two blocks. Block A will house all 
ambulatory services, which will include the pediatric sleep 
and pulmonary function laboratories on level SS1.  Both 
are located adjacent to one another, making it easier to share 
services. Block B will house all in-patient services, which 
include the respiratory therapy department on level S1, the 
emergency department (ED) on level SS1, the operating 
rooms on level 3, the NICU and PICU on level 6, and in-
patient medical wards on levels 7, 8 and 9.

Mountain Campus
In 2003, the Quebec government asked the MUHC to leave 
one hospital site downtown, and the MGH was chosen. It 
will undergo extensive renovations to in-patient rooms, OR’s 
and ED. It will remain the Trauma Center with a total of 332 
beds (currently 479).  It will be funded the conventional way, 
with all funding coming from the Quebec government.

THE NEW NICU
The NICU is the biggest consolidation that the MUHC 

has undertaken to-date. It will bring together the two NICU’s 
currently located on two sites (RVH and MCH) to form one 
unit with 52 single-beds. This unit will have direct connection 
to C-section, labour and delivery (LDR) rooms, and the 
neonatal resuscitation room. It is horizontally adjacent to the 
PICU.  It is vertically adjacent to the ED, Paediatric Medical 
Imaging, Paediatric Technical Platform (ORs), central supply 
room (CSR), and in-patient units. The NICU will be separated 
into two 2- 26 single patient bed pods. Each room is designed 
for level two (intermediate care) and three (ultra specialized 
care) cases. Four of the 52 rooms will accommodate twins  
or triplets.

WHAT IS OUR CURRENT REALITY? 
The two NICUs at the MUHC are currently located 

on separate sites. The MCH NICU situated in a paediatric 
tertiary care hospital, and the RVH NICU situated in an adult 
hospital.  They are also governed by two different missions: 
the MCH NICU by the paediatric mission, and the RVH 
NICU by the women’s health mission. The MCH NICU has 
28 beds and the RVH NICU 26 beds. Each unit has a similar 
layout, with multiple patients in 2-3 rooms. 

Both departments provide respiratory therapy services to 
the NICU. RT expertise differs, as a result of the different 
patient population treated in each center. For example, the 
RTs at the RVH have expertise in the care and ventilator 
management of the very low birth-weight infant, while the RTs 
at the MCH have expertise in high frequency jet/oscillatory 
ventilation, post op/chronic ventilator management, difficult 
airway/tracheotomies, and neonatal transport.

The MCH has approximately 450 admissions per year. 
Almost all admissions come form referring hospitals as far 
west to the Ontario border and as far south to the US border. 
The MCH does not have an obstetrics department. All 
transports to and from referring hospitals are performed by 
the neonatal transport team, which is composed of a neonatal 
transport respiratory therapist and neonatal transport nurse. 
No neonatologist or neonatal fellow accompanies the RT and 
RN on transport. 

The RVH admits approximately 350 neonates, most 
coming directly from the birthing center and main nursery.  

RESpIRATORY SERVICES AT THE MCH
The Pulmonary Functions Laboratory is staffed with three 
RTs and offers PFT tests such as methacholine challenge 
to children greater than four years of age. Exercise testing, 
bronchoscopy, and asthma education are also provided. 
Special tests include overnight cardio-respiratory monitoring 
and a home monitoring program.

  
The Sleep Laboratory is staffed with four RTs and operates a 
two-bed lab. Services include in-lab PSG (polysomnography), 
and ambulatory sleep and oximetry studies.

Anaesthesia Services is staffed with 14 RTs and offers 24/7 
service to the six operating rooms, intra-operative MRI, heart 
catheterization laboratory, haematology/oncology clinic, CT-
scan, and acute pain service. Types of surgical interventions 
include cardiovascular and thoracic, orthopaedic, neurosurgery,  
cranial-facial reconstruction, kidney and heart transplants.

The Respiratory Therapy Department is staffed with 30 RTs 
and offers 24/7 service to the 22-bed NICU, 12-bed PICU, 
ER (asthma area), and medical in-patient ward. They are 
members of the code pink, trauma, and external neonatal 
transport team (a core group of 12 RTs). All RTs working 
in respiratory therapy rotate through all areas.  Coverage to 
NICU includes 2.5 RTs on the day/evening shift and two RTs 
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during the night shift. One of the RTs provides coverage for 
external neonatal transport during each shift. 

HOW DO WE CONSOLIDATE?
How do we consolidate two NICUs into one 52-single-

bed NICU by 2015? In order to succeed, clear objectives had 
to be created with the participation of staff from both units 
in order to:
•	 Create a shared vision to become one team providing 

neonatal care
•	 Harmonize and optimize clinical practices based on 

evidence and best practices
•	 Optimize processes and model of care for the Glen 

Campus
•	 Ensure seamless integration of maternal-fetal medicine, 

obstetrics, and neonatal medicine, creating a true 
mother-child center 

In 2011, the NICU Consolidation Coordination 
Committee (CoCo) was formed to facilitate decision-making 
and overall coordination of the project.  Members include 
representatives from the NICUs, neonatology, nursing, 
respiratory therapy, pharmacy, Allied Health, and the 
Transition Support Office.

The consolidation of MDs Teams (neonatologists) was 
completed in 2011. Neonatologists now rotate between the 
RVH and MCH NICUs.  A visioning exercise was completed 
in fall of 2011 to help engage staff and design the future. An 
exercise to identify current clinical practices and priorities was 
done by each professional group providing clinical services to 
the NICU.

RT department clinical practice priorities for NICU include:
•	 VAP (ventilator associated pneumonia) protocol 

implementation
•	 Surfactant administration
•	 Inhaled nitric oxide RT-driven protocol
•	 Mechanical ventilation RT-driven protocol
•	 Endotracheal tube stabilization
•	 Neonatal resuscitation team

The two RT departments of RVH and MCH will not 
consolidate. The MCH respiratory therapy department will 
assume all NICU respiratory care for MUHC.  The RVH RT 
department will continue to assume all adult respiratory care 
services for the MUHC. 

pROJECT TIMELINE AND OVERVIEW: NICU 
CONSOLIDATION

•	 Project planning between February and December of 
2011 to finalize design plans of the new NICU

•	 Development from September 2011 to April 2013 to 
allow for harmonization of practices

•	 Implementation of changes May 2013 to September 
2014, putting into practice what has been developed, 
which will include staff cross-training

•	 End of construction from October 2014 to April 2015, 
construction of new Glen Campus to be complete by 
October 2014

•	 A six-month period for administrators and clinicians 
to ensure infrastructure is to our satisfaction (regarding 
decisions as to where supplies will be kept, on-site 
training for staff to familiarize themselves with new 
physical space and new equipment) 

•	 Moving date is scheduled for the spring 2015
•	 Evaluation Phase from May to September 2015 will 

permit evaluation of the impact on patient care and 
staff (regarding patient/staff satisfaction, retention 
of personnel, review of occurrence reports, and 
implementing changes as needed)

To-date, 20 % of the project timeline has been 
accomplished and the project is in the development stage.

RT DEpARTMENT pREpARATIONS 
•	 Standardizing equipment and supplies for an estimated 

35 of the 52 patients who will require some type of 
invasive/non-invasive ventilation support, high flow 
nasal cannula) (HFNC), continuous positive airway 
pressure (CPAP), or oxygen therapy 

•	 Harmonizing clinical practices, such as surfactant 
administration (completed in May 2012) 

•	 Identifying manpower needs for the 52-bed single-
patient room NICU, and recruitment and training of 
new RTs (needs to be completed prior to the move).  
An RT to ventilator ratio of 1:6 for conventional 
ventilation and 1:4 for advance therapies including  
high frequency oscillatory ventilation (HFO), high 
frequency jet ventilation (HFV), and inhaled nitric 
oxide (INO) is being considered, with an estimated 
staffing need as follows:
o Four RTs 24/7 
o One RT 24/7 for neonatal transports
o One  RT 24/7 for resuscitation team  

  (high-risk deliveries)
o One RT educator  

•	 Harmonizing forms such as ventilator flow sheets, and 
how patient information is documented, as we move 
towards electronic charting. 

•	 Organizing work flow (movement of patients in and 
out of the NICU, which supplies will be kept in patient 
rooms, getting medical equipment to and from NICU, 
how RTs communicate between themselves and with 
the team)

•	 Staff training to ensure that all RTs are trained in the 
use of new equipment and practices that reflect their 
new environment
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NICU AND RT DEpARTMENT pOTENTIAL INDICATORS
The NICU will monitor continuity of care during 

transition, number of practices to be harmonized, and 
patient safety (linked to different practices).  Management 
must ensure that staff is not overwhelmed with too many 
changes at one time.  Plans are being implemented for one 
harmonized practice at a time, to ensure all team members 
have mastered the new practice before introducing another 
one. Staff satisfaction, overtime and turnover rate will indicate 
if staff are adapting well to their new work environment and 
workload.  Ensuring patient/family satisfaction (including 
how they will be affected by the new NICU, and meeting all 
their needs and concerns) must be tracked, as ultimately they 
are who the facility serves. 

What impact, if any, will there be to the RT teaching 
clinical internship when moving from the current two-site 
model to one? Management will need to closely monitor 
how this may impact clinical exposure and the ability to 
ensure students continue to have the opportunity to meet 
competency requirements.  

DIRECT IMpACT OF THE REDEVELOpMENT pROJECT 

Patient and Family 
•	 Seamless continuity of care from mother to child
•	 Single patient rooms decrease risk of infection 
•	 Environment designed around family centered-care 

Staff 
•	 Multi-disciplinary team approach conducive to 

professional development and knowledge sharing
•	 State of the art facility and technology- improving work 

efficiency 

Organization 
•	 Cost-saving opportunity 

Change is an opportunity, not a limitation.  The MUHC 
is taking this opportunity to take the lead in improving 
health care services to Quebecers and to change the landscape  
of Montreal. 
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BOOK REVIEW

New Developments in Mechanical Ventilation 

Edited by M. Ferrer and p. pelosi
Reviewed by Elizabeth Rohrs, BSc, RRT, Royal Columbian Hospital

New Developments in Mechanical Ventilation, the 
European Respiratory Monograph edited by Ferrer 
and Pelosi, is a comprehensive update describing 

recent developments in the field of mechanical ventilation.  
This volume summarizes current state-of-the-art mechanical 
ventilation techniques, starting with the pathophysiological 
consequences of ventilation and continuing through to 
the latest developing technologies. Aimed at the basic 
scientist and clinician, this book looks to impact clinical 
practice in intensive care medicine by updating a variety of 
aspects of mechanical ventilation, as well as describing new  
and innovative developments emerging from the  
research community.  

The book is comprised of 17 chapters or review articles 
written by international experts. These reviews are based 
on each author’s expertise and long-time experience within 
their field.  The topics include conventional and innovative 
ventilator modes, current pathophysiological consequences 
due to the stress and strain of ventilation, and adjuncts to 
therapy such as sedation and analgesia, extra corporeal 
membrane oxygenation (heart lung bypass) (ECMO), and 
weaning strategies. Each chapter is current and up-to-date 
with regards to content and research studies.  For example, 
the second chapter describing ventilator strategies in severe 
hypoxemic respiratory failure outlines the brand new Berlin 
Acute Respiratory Distress Syndrome (ARDS) definition 
recently published online in the Journal of the American 
Medical Association in May, 2012 [1].

The authors of each chapter provide a very comprehensive 
review of their topic, starting with the reasons why their 
topic is relevant and continuing on to objectively review the 
current research conducted in that area.  The subject reviews 
are thorough and seemingly unbiased, with the authors 
making their recommendations for future directions of 
research at the end of each chapter.  The chapter authors are 
respected leaders within their fields of expertise and provide 
knowledgeable insight into the variety of topics covered in 
this monograph.  Topics are well supported with charts and 
figures, each enhancing the valuable information provided to 
the clinician responsible for providing mechanical ventilation 
care within the intensive care unit.

M. Ferrer and P. Pelosi serve as the guest editors of 
this book.  Both have research experience in mechanical 
ventilation and respiratory physiology and are widely 
published in this field.  The international experts invited to 
author the individual chapters are all well recognized and 
published academics within their respective fields. Their 
expert opinions help to support and validate the research 
contained within each article.  

This monograph provides an up-to-date and 
comprehensive summary of the impact mechanical ventilation 
has on the intensive care patient, and aptly describes current 
ventilation strategies in use.  It also provides thorough 
descriptions of new modes and strategies currently in use 
and under investigation, such as PAV+, NAVA, and ECMO.  
Closed-loop systems are also described and discussed.  
Esophageal balloon monitoring is growing in popularity 
within intensive care units in Canada, and was only touched 
on in one chapter.  It would have been useful to have more 
elucidation of this subject within the “Ventilator strategies” 
chapter.    

New Developments in Mechanical Ventilation is an 
important tool for those who manage mechanical ventilation, 
and is a great addition to the library of every clinician within 
the intensive care unit.

 1. The ARDS Definition Task Force (2012). Acute Respiratory Distress  

Syndrome: The Berlin Definition. JAMA 307(23):2526-2533. 
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LEADERSHIp COLUMN 

Respiratory Therapists in Leadership Roles

Dan Belford, rtt, Med, MBA(c), Manager, cardio respiratory, Neurodiagnostic, and Sleep lab,  
Humber river regional Hospital, toronto, Ontario, canada

Leadership. There are almost as many definitions of 
leadership as there are individuals who have defined 
the term. Perhaps, as Kouzes and Posner suggest, it is 

easier to define what leadership is not. According to Kouzes 
and Posner, leadership is not reserved for public figures or 
for famous people. Leadership is not dependent on one’s title 
or one’s organizational position. Leadership occurs at any 
level of an organization, and the key is to being successful is 
the ability to make people around you want to follow. They 
explain that it is a myth that only a chosen few are able to 
understand the intricacies of leadership. “The truth is that 
leadership is an observable set of skills that are useful in the 
executive suite or on the frontline, on Wall Street or Main 
Street, in any campus, community, or corporation” [1]. 

As put forth by Thorne, Ferrell, and Ferrell, leadership  
influences many aspects of organizational behaviour, including  
employees’ acceptance of, and adherence to, organizational 
norms and values [2]. An effective leader can initiate positive 
changes for an organization, but who can be a leader, and 
what traits do they need?  A recent study by Manchester Inc. 
demonstrated that 40% of newly promoted managers and  
executives fail within 18 months of obtaining the position [3].  
For people to follow a leader, that person needs to be honest, 
forward-looking, inspiring, and competent [1]. However, as 
Ladyshewsky asserts, the development of managerial compe-
tency is a career-long, continuous process [4]. To become an 
effective leader, one needs to be able to think critically and 
deal with complex issues.  

The application of knowledge goes beyond simple  
thinking. Self-reflection is required for individuals to develop 
critical thinking skills. How leaders make decisions impacts 
the quality of their decisions. Organizations are seeking  
well-trained individuals that possess technical skills and  
critical thinking skills to be effective in a constantly changing  
environment. In the business setting, failure to think  
critically can result in missed opportunities, faulty decisions,  
inefficiencies, and ineffectiveness. 

To become an effective respiratory therapist, one needs 
to possess the following: a strong background in math and 
science, good physical and mental health, the ability to work 
under intense pressure, critical thinking skills, and team and 
leadership skills. The commonality between becoming an  
effective leader and becoming an effective respiratory  
therapist is the ability to think critically. Critical thinking 
involves the application of knowledge in complex situations. 
This ability is the one essential transferable skill. 

There are a variety of leadership positions within  
healthcare organizations. These positions often require  

individuals who have a combination of clinical expertise and 
the ability to think critically within a constantly changing  
environment. According to Redmer, effective leaders provide 
fertile environments in which practitioners can challenge 
the underlying assumptions about how healthcare services 
are provided [5]. Nowhere are the skills of critical thinking 
more developed than in the acute care world of the respiratory  
therapists, where the failure to rely upon logical, evidence-
based data can result in poor patient care outcomes. I would 
argue that critical thinking is synonymous with the world of 
critical care. 

Is the ability to critically think enough to transform a 
clinical expert into a leader? No. However, as Redmer explains,  
a manager who focuses solely managerial tasks may fail to  
provide leadership skills [5]. As suggested by Kerfoot, when 
an individual is promoted to a leadership position the  
individual often is responsible for their own development 
[6]. For some technical professionals, the most challenging  
leadership development opportunities arise when moving 
from being subject matter experts to assuming leadership  
positions. It can be challenging because in their previous roles 
there was a strong emphasis on data and logical reasoning. 
Now they need to learn the “soft skills” that leaders require to 
manage people and teams, such as showing empathy (which 
is a form of emotional intelligence) and listening. These skills 
are not typically part of their education or training.

In speaking with a group of professionals who moved 
into leadership roles, Eiser identified the following factors 
contributing to their success: having a mentor, being willing 
to take risks, using failure as a learning experience, and net-
working with colleagues about their interests and potential 
opportunities [7]. Baldoni  asks the question, what does it 
mean to be a leader?  Being a leader, he believes, is simply 
doing what is right for the organization and enabling other  
people to succeed [8]. Morrissey, Thygeson, and Ulstad  
suggest that leadership is an activity, not a role [9]. 

Respiratory therapists demonstrate leadership in their 
day-to-day clinical practice, they demonstrate leadership  
as educators, and they demonstrate leadership as patient  
advocates. Respiratory therapists are uniquely positioned to 
advance into what have historically been considered non-
traditional leadership roles within healthcare organizations. 
Many of you have already taken such roles, and many more 
of us have the ability to do so. Within leadership roles we 
have the opportunity to help shape organizational culture and 
focus on enhancing the practice environment where the most 
important members of the healthcare team are… the patient.
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CHRONIQUE SUR LE LEADERSHIp   

Thérapeutes respiratoires dans des rôles de leadership 

Dan Belford, t.e.t., M.Éd., candidat M.B.A., gestionnaire, cardio respiratory, Neurodiagnostic, and Sleep lab,  
Humber river regional Hospital, toronto, Ontario, canada

Leadership. Il existe presque autant de définitions de 
ce mot que de personnes qui l’ont défini. Sans doute, 
comme le donnent à penser Kouzes et Posner, est-il plus 

facile de définir ce qu’il n’est pas. Selon eux, le leadership 
n’est pas réservé aux personnalités publiques ou aux gens 
célèbres. Le leadership n’est pas tributaire de son titre ou 
de son poste au sein d’une organisation. Il existe à tous les 
paliers de l’organisation et la clé du succès est la capacité de 
convaincre les gens qui vous entourent de vous suivre. Les 
auteurs expliquent qu’il est un mythe de croire que seuls 
quelques élus sont en mesure de comprendre les subtilités du 
leadership. [Traduction] « La vérité, c’est que le leadership est 
un ensemble observable de compétences qui sont utiles au 
sein de la direction ou en première ligne, dans le milieu des 
finances ou parmi le monde ordinaire, dans tous les campus, 
collectivités ou entreprises » [1]. 

Comme l’affirment Thorne, Ferrell et Ferrell, le  
leadership influence de nombreux aspects du comportement 
organisationnel, dont l’acceptation des normes et des valeurs  
organisationnelles et leur respect [2]. Un leader efficace 
peut amorcer des changements positifs pour une organisa-
tion. Mais, qui peut être un leader et quelles qualités doit-il  
posséder? Une étude récente de Manchester Inc. a révélé 
que 40 p. 100 des nouveaux gestionnaires et cadres promus 
échouent au cours des 18 mois suivant leur nomination 

[3]. Afin que les gens suivent un leader, de dernier doit être  
honnête, tourné vers l’avenir, stimulant et compétent [1]. 
Cependant, comme Ladyshewsky le fait valoir, le développe-
ment de la compétence en gestion est un processus continu 
de toute une carrière [4]. Pour devenir un leader efficace, on 
doit être en mesure de penser de façon critique et de traiter 
des questions complexes.

L’application des connaissances dépasse la simple  
réflexion. L’autoréflexion est essentielle au développement des 
compétences en matière de pensée critique. La façon dont 
les leaders prennent des décisions influe sur leur justesse. Les 
organisations recherchent des personnes qui possèdent une 
bonne formation, des compétences techniques et de pensée 
critique de sorte qu’elles puissent se montrer efficaces dans 
un milieu en évolution constante. Dans le monde des affaires, 
l’impossibilité de penser de façon critique peut entraîner la 
perte d’occasions, des mauvaises décisions, et un manque 
d’efficacité et d’efficience. 

Pour devenir un thérapeute respiratoire efficace, il faut 
posséder les caractéristiques suivantes : des antécédents solides 
en mathématiques et en science, une bonne santé physique 
et mentale, la capacité de travailler sous pression intense,  
des compétences en matière de pensée critique ainsi que des  
aptitudes au travail d’équipe et au leadership. Le point commun  
entre devenir un leader efficace et devenir un thérapeute  
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respiratoire efficace est la capacité de penser de façon critique. 
La pensée critique comporte l’application des connaissances 
dans des situations complexes. Cette capacité est la compé-
tence essentielle transférable. 

Il existe divers postes de leadership dans les organisations 
de soins de santé. Ces postes exigent souvent des personnes qui 
possèdent une combinaison d’expertise clinique et la capacité  
de penser de façon critique dans un milieu en constante  
évolution. Selon Redmer, les leaders efficaces provoquent des 
situations fertiles au sein desquelles les praticiens peuvent 
remettre en question les hypothèses fondamentales sur la  
façon dont les services de santé sont accordés [5]. Nulle part 
les compétences en matière de pensée critique ne sont dével-
oppées que dans le monde des soins actifs des thérapeutes 
respiratoires où le fait de ne pas s’appuyer sur des données 
logiques, fondées sur des résultats probants, peut entraîner 
de mauvais résultats dans les soins aux  patients. J’ajouterais 
même que la pensée critique est synonyme du monde des 
soins intensifs. 

La capacité de penser de façon critique suffit-elle à  
transformer un expert clinique en un leader? Non. Cependant,  
comme l’explique Redmer, un gestionnaire qui se concentre  
uniquement sur des tâches de direction peut échouer à  
manifester des compétences en leadership [5]. Comme 
l’indique Kerfoot, lorsqu’une personne est promue à un poste 
de leadership, elle est souvent responsable de son propre per-
fectionnement [6]. Pour certains professionnels techniques, 
les occasions de perfectionnement en leadership les plus 
exigeantes apparaissent lorsqu’ils passent de spécialiste en la 
matière à des postes de leadership. Cette situation peut poser 
un défi parce que leurs rôles précédents étaient très axés sur les 
données et le raisonnement logique. Maintenant, ils doivent  
acquérir les compétences non techniques nécessaires aux  
leaders pour diriger des personnes et des équipes, telles que 
faire preuve d’empathie (une forme d’intelligence émotion-
nelle) et d’écoute. Ces compétences ne font pas généralement 
partie de leur éducation ou de leur formation. 

En s’entretenant avec un groupe de professionnels qui 
étaient passés à des rôles de leadership, Eiser a décelé les 
facteurs suivants qui contribuent à leur réussite : avoir un 
mentor, être disposé à prendre des risques, se servir de l’échec 
comme d’une expérience d’apprentissage, et établir des  
réseaux avec leurs collègues relativement à leurs intérêts et aux 
occasions éventuelles [7]. Baldoni pose la question suivante 
: que signifie être un leader? À son avis, être un leader c’est  
simplement faire ce qui est bon pour l’organisation et  
permettre aux autres personnes de réussir [8]. Morrissey,  
Thygeson, et Ulstad sont d’avis que le leadership est une  
activité et non un rôle [9]. 

Les thérapeutes respiratoires font preuve de leadership  
dans leur pratique clinique quotidienne, en tant qu’enseignants 
et de défenseurs des droits des patients. Les thérapeutes  
respiratoires sont bien placés pour progresser dans ce qui a 
toujours été considéré comme des rôles de leadership non 
traditionnels au sein des organisations de soins de santé. Un 
grand nombre d’entre vous ont déjà tenu de tels rôles et de 
nombreux autres ont la capacité de le faire. Dans des rôles de 
leadership, nous avons l’occasion d’aider à façonner la culture 
organisationnelle et de nous concentrer sur l’amélioration 
du milieu de pratique où les membres les plus importants de 
l’équipe des soins de santé sont… les patients.

RÉFÉRENCES

1. Kouzes, J. E., & Posner, B. Z. (2007). The leadership challenges (4th 
ed.). San Francisco, CA: John Wiley & Sons, Inc.

2. Thorne, D. M., Ferrell, O. C., & Ferrell, L. (2011). Business & 
society: a strategic approach to social responsibility and ethics. Manson, 
OH: 4th. (p. 223)

3. Zinni, D. M., Mathis, R. L., & Jackson, J. H. (2011). Human 
resources management (Second Canadian Edition). USA: Nelson.  
p. 345

4. Ladyshewsky, R. K. (2006). Peer coaching: a constructivist meth-
odology for enhancing critical thinking in postgraduate business 
education. Higher Education Research & Development, 25, pp.67-84. 
Retrieved March 4, 2012, from Academic Search Complete

5. Redmer, L. (2008). The challenge of leadership. Nursing Manage-
ment-UK, 15, pp.49-53.. Retrieved April 3, 2012, from Academic 
Search Complete

6. Kerfoot, K. M. (2010). Doing what only you can do: the  
challenge to the promoted leader. Nursing Economics, 28, pp.403-
404. Retrieved March 2, 2012, from Academic Search Complete

7. Eiser, B.J. (2008). Meeting the challenge of moving from technical 
expert to leader. Leadership in Action, 28, pp. 13-24. Retrieved  
January 15, 2012, from Academic Search Complete

8.  J Baldoni (2010), What does the organization need me to do?,  
The Journal of Quality & Participation, pp. 10-14, Retrieved 
March 02, 2012, from Academic Search Complete

9. Thygeson MD, M., Morrissey MD, L., & Ulstad MD, V. (2010). 
Adaptive leadership and the practice of medicine: a complexity-
based approach to reframing the doctor-. Journal of Evaluation in 
Clinical Practice, 16, pp. 1009-1015. Retrieved April 2, 2012, from 
Academic Search Complete



Canadian Journal of respiratory therapy
Journal Canadien de la thérapie respiratoire

suMMer | été 2012
printeMps | nuMéro 48.2

23

I am the newly-elected Director of Student Relations on the 
Canadian Society of Respiratory Therapists (CSRT) Board 
of Directors. I have just completed my first year at the 

New Brunswick Community College in Saint John, and am 
very eager to start my duties as the Student Representative  
for respiratory therapy students to the national association.  
The CSRT has provided students with an excellent  
opportunity to have their voices heard at the national level  
and I am pleased to be in the position of bringing the  
concerns of respiratory therapy students to the forefront.  

During my time on the Board, I will strive to represent 
the opinions, ideas, suggestions and concerns of our fellow 
students. To do so, I greatly encourage your input and hope 
you will voice your concerns, share ideas, and ask questions. 
I look forward to providing communications to you from 
the CSRT and highlighting any new student initiatives and  
programs. Please do not hesitate to reach me through the 
CSRT website at: http://www.csrt.com/en/about/board_ 
directors.asp. 

During my two-year mandate, I will strive to increase 
student input with the national association as well as provide 
a medium to unite students from across the country. Creating 
a nationwide student community would not only contribute 
to an atmosphere of solidarity, but it would enable us to share 
our stories, get different perspectives from our educations, 
and learn from and with each other. This unity would also 
facilitate traveling for clinical rotations and guide us in the 
search for different experiences. The benefits of connecting 
respiratory therapy students are not only beneficial to the  
students, but also to our association, and to the growth of  
our profession. 

As I reflect on the past school year, I am shocked at 
the amount of information and skills I have gained in so 
little time. It is astonishing to realize how many textbooks,  
PowerPoint slides, and exams we have gone through since 
September. I never would have imagined that a college  
program would require more work and stress than university. 
Herein lies the first concern that has been shared with me by 
fellow students, that of the detrimental misconception about 
college in general. This seems to create a less-than-deserving 
perception of respiratory therapy. From a student perspective,  
it seems that our lack of a degree in the specialty, as  
opposed to a nursing degree for example, disables us from 
being appreciated and compensated to the same extent. 
One would think that our specific knowledge and skill  
set with respect to pulmonary function tests, anesthesia, 
mechanical ventilation, neo/peds, hemodynamics, arterial  
blood gasses, oxygen therapy, etc., would offer RTs the  

STUDENTS COLUMN

Introducing the New Student Representative on the CSRT Board of Directors 

edouard Saade,  Director Student Relations,  
CSRT board of Directors, Saint John, New Brunswick

respect they deserve. So what’s holding the profession back 
from all that it is entitled? Union issues? Interprofessional  
issues? If the public was better informed about the profession, 
would the college vs. university stereotype fade?  

The second concern I received was with respect to the  
discrepancy of scopes of practices within Canada from  
students entering and leaving their clinical rotations. It seems 
that in some hospitals, RTs are required to work in the operating  
rooms, whereas in other provinces RTs have very little  
exposure to the ORs. As another example, in some parts of 
the country it is within the scope of practice to participate in  
arterial line cannulations, whereas in other provinces these 
skills are not being taught. This inconsistency is concerning  
to students who may sometimes feel inadequately prepared 
to travel for rotations, or even to apply for jobs outside their 
province upon graduation. Students would like to see more 
consistency with regards to the practice of respiratory therapy 
in Quebec, Ontario, and the Maritime provinces. As one 
anonymous student put it, “If a certain hospital or region ex-
pect a specific skill from an RT, all respiratory therapy students 
should be trained to perform this skill before they graduate. 
This would not only reduce the stress on the practitioner, but 
it would reduce the amount of time the hospital needs to spend  
retraining that RT for the new skill.” In essence, it seems 
that a more cohesive approach to practical training  
of respiratory therapy students would allow the students  
and future RRTs to travel, knowing they  have all the  
skills required to practice anywhere in the country.  

As a last note, I encourage students to rally together to 
celebrate Respiratory Therapists Week, from October 21st  

to 27th. This is one of our many chances to promote our  
future profession by educating the public and other health 
care workers about the importance of respiratory therapy.  
Promotional tools, guides, and examples of respiratory therapy 
students contributing to this celebration can be found on the 
CSRT website. I encourage students to get involved with their 
classes and celebrate our profession. Send us pictures, ideas  
and suggestions! 

In closing, I would like to take the time to thank the  
students who brought forth the previous concerns. I would 
also like to thank the members of the Board of Directors for 
allowing me to take on the Student Representative position. 
I am honored to have been selected to represent respiratory  
therapy students to the CSRT and I am very eager to  
begin my mandate. Wishing everyone a great summer,  
an informative and fun Respiratory Therapists Week, and 
looking forward to hearing from students!
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Je suis le nouveau directeur élu des Relations avec les  
étudiants au Conseil d’administration de la Société canadienne 
des thérapeutes respiratoires (SCTR). Je viens de terminer  

ma première année au Collège communautaire du Nouveau-
Brunswick, à Saint John, et j’ai très hâte d’entreprendre 
mes fonctions de représentant étudiant pour les étudiants  
en thérapeute respiratoire auprès de l’association nationale.  
La SCTR a donné aux étudiants une excellente occasion de se 
faire entendre à l’échelle nationale et je suis heureux d’être en 
position de faire connaître les préoccupations des étudiants en 
thérapie respiratoire. 

Pendant mon mandat, je m’efforcerai de représenter les  
opinions, les idées, les suggestions et les préoccupations de mes  
condisciples. Pour ce faire, j’encourage votre apport et j’espère 
que vous exprimerez vos préoccupations, transmettrez vos idées et  
poserez des questions. Je serai heureux de vous faire parvenir les  
communications de la SCTR et de souligner toutes les  
nouvelles initiatives et les programmes des étudiants. N’hésitez pas à  
communiquer avec moi par l’entremise du site Web de la SCTR : 
http://www.csrt.com/fr/about/board_directors.asp. 

Pendant mon mandat de deux ans, je m’efforcerai 
d’accroître l’apport des étudiants à l’association nationale  
et de fournir un moyen pour unir les étudiants de tout le pays.  
Non seulement la création d’une communauté étudiante  
contribuera-t-elle à une atmosphère de solidarité, mais elle  
permettra aussi d’échanger, d’obtenir différents points de vue  
tirés de nos formations et d’apprendre les uns des autres.  
Cette unité faciliterait aussi les déplacements pour les rotations 
cliniques et nous guiderait dans notre recherche d’expériences 
différentes. Les avantages de relier les étudiants en thérapeute  
respiratoire ne profitent pas seulement à ceux-ci, mais aussi à 
notre association et à l’évolution de notre profession.

En réfléchissant à la dernière année scolaire, je suis  
renversé de la quantité d’information et de compétences 
que j’ai acquises en si peu temps. Il est étonnant de se rendre 
compte du nombre de manuels, de diaporamas et d’examens 
que nous avons abordés depuis septembre. Je n’aurais jamais 
imaginé qu’un programme collégial exigerait plus de travail et 
de stress qu’un programme universitaire. C’est là la première  
préoccupation que m’ont exprimée mes condisciples, soit 
l’idée fausse et préjudiciable relative au collège en général. 
Cela semble créer une perception erronée de la thérapie  
respiratoire. D’un point de vue étudiant, il semble que 
l’absence d’un diplôme dans une spécialité, par rapport à un 
diplôme en sciences infirmières, par exemple, nous empêche 
d’être appréciés et rémunérés dans la même mesure. On  
pourrait croire que l’ensemble de nos connaissances et de nos 
compétences en examen fonctionnel respiratoire, en anesthésie,  
en ventilation artificielle, en néonatologie et en pédiatrie, en 
hémodynamique, en gazométrie artérielle, en oxygénothérapie, 
etc. offrirait aux thérapeute respiratoire le respect qu’ils méritent. 
Qu’est-ce donc qui empêche la profession d’obtenir tout ce à  
quoi elle a droit? Des questions de syndicat? Des questions  

interprofessionnelles? Si le public était mieux informé au sujet  
de la profession, l’opinion préconçue sur le collège par rapport  
à l’université disparaîtrait-elle? 

La deuxième préoccupation qu’on m’a exprimée avait 
trait à la différence des cadres de fonctions au Canada de 
la part d’étudiants commençant ou finissant leurs stages  
cliniques. Il semble que dans certains hôpitaux, les thérapeute  
respiratoire doivent travailler dans les salles d’opération, tandis 
que dans d’autres provinces, ils y sont très peu exposés. Autre  
exemple : dans certaines parties du pays, la participation aux  
canulations de cathéters artériels fait partie du cadre des  
fonctions, tandis que ces compétences ne sont pas enseignées dans 
d’autres provinces. Cette incohérence est préoccupante pour les  
étudiants qui peuvent parfois se sentir mal préparés à se  
déplacer pour des stages, voire à poser leur candidature à 
des postes à l’extérieur de leur province après avoir terminé  
leurs études. Les étudiants aimeraient constater une plus 
grande uniformité relativement à la pratique de la thérapie  
respiratoire au Québec, en Ontario et dans les provinces  
maritimes. Comme l’a affirmé un étudiant anonyme,  
« Si un certain hôpital ou une certaine région s’attend à une 
compétence précise de la part d’un thérapeute respiratoire,  
tous les étudiants en thérapeute respiratoire doivent être 
formés à exercer cette compétence avant d’obtenir leur 
diplôme. Non seulement le stress imposé au praticien en 
serait-il réduit, mais le temps nécessaire à l’hôpital pour  
former à nouveau ce thérapeute respiratoire serait moins long. »  
Essentiellement, il semble qu’une approche plus cohésive  
de la formation pratique des étudiants en thérapeute  
respiratoire permettrait à ceux-ci et aux futurs t.r.a. de se déplacer, 
sachant qu’ils possèdent les compétences exigées pour exercer leur 
profession partout au Canada.

En dernier lieu, j’encourage les étudiants à se rassembler 
pour célébrer la Semaine des thérapeutes respiratoires, du 21 
au 27 octobre. Il s’agit d’une de nos nombreuses occasions de 
promouvoir notre profession future en renseignant le public  
et les autres travailleurs de la santé sur l’importance de la thérapie 
respiratoire. On peut trouver sur le site Web de la SCTR des  
outils promotionnels, des guides et des exemples d’étudiants 
en thérapeute respiratoire contribuant à cette célébration. 
J’encourage les étudiants à participer avec leurs classes et à  
célébrer notre profession. Faites-nous parvenir des photos, des 
idées et des suggestions!  

En terminant, permettez-moi de prendre le temps de  
remercier les étudiants qui ont exprimé les préoccupations 
qui précèdent. Je remercie également les membres du Conseil  
d’administration de m’avoir permis d’occuper le poste de 
représentant étudiant. Je suis honoré d’avoir été choisi pour 
représenter les étudiants en thérapie respiratoire auprès de la SCTR  
et j’ai très hâte d’entreprendre mon mandat. Je souhaite un bel 
été à tous, une Semaine des thérapeute respiratoire informative et 
amusante, en espérant recevoir des nouvelles des étudiants!

CHRONIQUE DES ÉTUDIANTS

présentation du nouveau représentant étudiant au Conseil d’administration de la SCTR

edouard Saadé,  Directeur des relations avec les étudiants,  SCTR,  
Collège communautaire du Nouveau-Brunswick,  Saint John, Nouveau-Brunswick, Canada
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“OK class; take out your phones so we can start our class 
in respiratory pharmacology.” 

I didn’t think I would ever say this to my second-year  
respiratory therapy class, but I really did!  This statement 
came from the same person who developed our program’s 
policy to ban the use of digital devices in the clinical envi-
ronment. However, the classroom is an entirely different  
environment. As we all know, social media is how the world 
now communicates, so why not use it to engage students in 
respiratory pathophysiology and pharmacology? Although  
respiratory pathophysiology and pharmacology are two of 
my favourite topics, this passion is not always shared by my  
students. Well, it turned out that using social media, especially  
Twitter, is an effective strategy to engage and excite students 
about the course topics. 

Not only do I remember a time before social media was 
the form of communication for most of the world, but I also 
remember a time before email, and even before the Internet, 
existed. All in the span of my career as an respiratory therapist  
(RT)! Now, social media allows us to be informed about 
our friends and family from around the world, as well as to 
inform us of political and social change. During the “Arab 
Spring’, updates on social media from Egypt, Tunisia, Yemen,  
and Libya kept us better informed than even the mass  
media. As RTs, we became especially involved in Helene  
Campbell’s struggle with pulmonary fibrosis, her wait for a lung  
transplant, and her successful surgery and post-operative  
recovery with her new lungs. How would we have become  
aware of, and so interested in, this amazing young woman 
without her communications on Twitter and Facebook? 
Using social media, Helene was also able to get some  
well-known celebrities interested in her situation, which 
helped to increase the number of organ donors by thousands 
in just a few months. Social media can really make a difference. 

It made me think; why not use it in the classroom to 
engage and excite students about respiratory therapy?

I was inspired to incorporate some new media in my 
class after discovering Salman Kahn and the Kahn Academy.  
The Kahn Academy (www.kahnacademy.org) is an online  
library of free instructional videos on everything from  
algebra to macroeconomics to conducting a physical exam. 
Lessons are conducted by content experts from institutions 
such as Stanford, Harvard, or the Massachusetts Institute  
of Technology (MIT). Kahn feels that instead of using  
student- teacher ratios as a marker of quality classroom time, 
we should be using student-quality teacher time as a mark-

EDUCATORS’ COLUMN

If You Can’t Beat ‘em, Tweet ‘em: A pilot Study in the Use of Social Media  
in Respiratory Therapy Education

Noel Pendergast, BPed, rrt, cre, MPH, 

QEII/Dalhousie School of Health Sciences, Halifax, Nova Scotia, Canada

er. If you miss something in a lesson, it is easy to go back 
and view that lesson again. Students can’t do that with live  
lectures. Then, in class, students and teachers can have  
discussions, debates, and conduct in-class assignments. This 
makes them more active in their learning, as opposed to 
the traditional lecture format, which sounded like a really  
interesting idea to me. Any time active learning can be  
incorporated into the classroom, especially when trying 
to understand respiratory pharmacology, it has got to be a  
good thing! 

There is not a great deal of evidence looking at the  
effectiveness of using social media in health sciences education.  
Recent evidence reported that using social media in 
medical education courses augmented learning as well as  
improved collaboration among students [1]. Other researchers  
sent daily messages (“tweets”) using Twitter to students for 
a year. The students reported that it significantly enhanced 
their learning in the course, as well as finding social media 
very user-friendly [2].  

My idea was to incorporate various forms of social media  
into my course. I developed a course Twitter account and 
planned for students to sign up for Twitter. When I first  
started to explore Twitter for respiratory therapy content, I 
was very surprised and impressed with the breadth and depth 
of information available. As with most forms of social media, 
the information is updated and renewed every few minutes, 
if not seconds.  Students were scheduled for regular “Tweet 
of the Day” assignments to be presented during the first five 
to ten minutes of each class. For their tweets, students found 
an interesting tweet on the daily class topic and re-tweeted it 
to the rest of the class, as well as myself. Along with sharing 
their tweet, students also included some rationale for picking  
this tweet, why it was relevant to us as RTs, and how this 
information could impact the way we practice.  

My plan also included the idea to upload many of the 
course pharmacology lectures to the video broadcast platform 
YouTube. Using the model of the Kahn Academy, these videos 
would be easily accessible to students and they could watch and 
re-watch them on their own time. In class, we could engage  
in active learning and discussions on the pharmacology  
topics discussed in the videos. Although I did upload a  
number of pharmacology lectures to YouTube, this part of 
my plan didn’t work out as well as I had anticipated. There 
were multiple challenges, including the fact that videos were  
limited in length, so class topics had to be split into multiple  
videos. Also, it took a lot of time to record the videos, as 
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well as to upload them onto the site. As my plan was only  
developed just prior to the start of the semester, my time was 
limited. I plan on being better prepared for next year, and 
to use more videos to present the pharmacology content of  
this course. 

However, the Tweet of the Day assignment worked very 
well. Students were excited to find interesting tweets on our 
daily topic and share them at the start of every class. The 
tweets always promoted discussion in class and often brought 
up some interesting ethical or medical questions. For example,  
one student shared a tweet from the public health authority  
in Scotland announcing that pregnant mothers who were  
current smokers would be paid cash to quit smoking. This 
tweet prompted lots of interesting discussion in class. Some 
students felt very strongly this was an effective public health 
strategy to adapt, and others were adamantly opposed to this 
idea. I feel that part of my role as an instructor is to not only 
help the students achieve the course objectives, but also to get 
them excited about respiratory medicine and develop opinions  
about contentious issues in our field. 

Another benefit I didn’t anticipate from the Tweet of 
the Day assignment was how it provided an opportunity for 
students to evaluate levels of evidence in making decisions 
about their practice. Many students tweeted articles citing 
high levels of evidence, such as randomized-controlled trials 
or systematic reviews. However, sometimes students shared 
tweets that suggested a change in practice with no supporting 
evidence. For example, an article that was tweeted described 
how hypnotism is a very successful strategy for smoking  
cessation, achieving rates of success greater than 50%.  
However, with further analysis, this article was written by a 
person who operates a hypnotism clinic and was not based 
on any evidence at all. It was a great lesson in being vigilant  
about appraising content from social media for level of  
evidence prior to incorporating it into clinical practice. 

There were several enabling factors for using social media  
in the classroom: students that embraced new technology, 
were excited to do something different, and were already  

communicating using social media. The extent of course- 
specific information available on Twitter was definitely  
beneficial to facilitate learning. However, other respiratory 
therapy topics, such as mechanical ventilation, do not have 
near the breadth or depth of information available on Twitter. 
But just wait a few seconds! 

Challenging factors included being careful with privacy, 
and firewall security. Many social media websites are filtered 
by institutional firewalls, so this factor could limit the use of 
these forms of media in some programs. For personal security 
reasons, students should be encouraged not to share pictures 
or their real names on their course social media accounts. 

Feedback from students was generally very positive. All 
students who completed an online anonymous questionnaire 
reported they found the Tweet of the Day assignment an  
interesting exercise to start class. They also reported their  
learning about respiratory pathophysiology and pharmacology  
was enhanced by using Twitter. All students reported they  
anticipate using Twitter in the future for professional  
development purposes. 

My plan is to continue with the Tweet of the Day  
assignment for future classes, as it certainly met and exceeded  
my goals for this project. I will also upload more  
pharmacology videos to YouTube and further develop the use 
of this media to allow for more active learning in class. Now 
I am off to check my Twitter account, as I just noticed that 
since I started writing this article I have 39 new tweets on 
respiratory medicine topics!
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CHRONIQUE DES ENSEIGNANTS

Si vous ne pouvez pas les vaincre, envoyez-leur un « tweet » : une étude pilote sur l’utilisation 
des médias sociaux dans l’enseignement de la thérapie respiratoire

Noel Pendergast, BPed, t.r.a. , é.r.c., M.H.P,

QEII/Dalhousie School of Health Sciences, Halifax, Nouvelle-Écosse, Canada

« Allez tout le monde, sortez vos téléphones afin que nous 
puissions commencer notre cours en pharmacologie respiratoire. » 

Je n’avais jamais cru que je m’adresserais ainsi à ma classe 
de deuxième année en thérapie respiratoire, mais je l’ai vraiment  
fait! Cette phrase venait de la même personne qui a élaboré  
notre politique du programme visant à interdire l’utilisation  
de dispositifs numériques dans un environnement clinique. 
Cependant, la salle de classe est un milieu tout à fait différent. 
Comme nous le savons tous, les médias sociaux sont devenus le 
mode de communication du monde entier, alors pourquoi ne 
pas les utiliser pour engager les étudiants en pathophysiologie 
et en pharmacologie respiratoires? Bien que la pathophysiologie  
et la pharmacologie respiratoires soient deux de mes sujets  
préférés, cette passion n’est pas toujours partagée par mes  
élèves. Il s’est avéré que l’utilisation des médias sociaux,  
particulièrement Twitter, est une stratégie efficace pour engager 
et passionner les étudiants à l’égard des sujets du cours. 

Je me souviens non seulement de l’époque précédant 
l’avènement des médias sociaux comme forme de communication  
pour une grande partie du monde, mais aussi du temps où les 
courriels, voire l’Internet n’existaient pas. Toutes ces inventions  
ont vu le jour au cours de ma carrière de thérapeute respira-
toire! Aujourd’hui, les médias sociaux nous permettent d’avoir 
des nouvelles de nos amis et de notre famille dans le monde 
entier, de même que de nous informer des changements  
politiques et sociaux. Pendant le « Printemps arabe », des mises  
à jour sur les médias sociaux provenant de l’Égypte, de la  
Tunisie, du Yémen et de la Libye nous ont même tenus mieux 
informés que les médias de masse. En tant que thérapeute  
respiratoire, nous avons particulièrement participé à la lutte de 
Helene Campbell contre la fibrose pulmonaire, à son attente 
d’une transplantation pulmonaire et à la réussite de sa chirurgie  
et de son rétablissement postopératoire avec ses nouveaux  
poumons. Comment aurions-nous pu être sensibilisés et  
tellement intéressés à cette jeune femme remarquable sans ses 
communications sur Twitter et Facebook? À l’aide des médias 
sociaux, Helene a pu également intéresser des célébrités bien  
connues à sa situation, ce qui l’a aidée à augmenter le nombre de 
donneurs d’organes par milliers en quelques mois seulement. Les 
médias sociaux peuvent vraiment changer les choses.

Je me suis alors dit : pourquoi ne pas les utiliser dans la 
classe pour engager et passionner les élèves relativement à la 
thérapie respiratoire? 

J’ai été inspiré à intégrer certains nouveaux médias dans 
mon cours après avoir découvert Salman Kahn et la Kahn  
Academy. La Kahn Academy (www.kahnacademy.org) est une 
bibliothèque en ligne de vidéos éducatives gratuites portant 
sur divers sujets, de l’algèbre à la macroéconomie, en passant 
par la façon de faire subir un examen physique. Les leçons sont  

données par des spécialistes du domaine provenant 
d’établissements tels que Stanford, Harvard ou du Massachusetts 
Institute of Technology (MIT). Kahn estime que plutôt d’utiliser 
les ratios étudiant-enseignant comme marqueur du temps de 
qualité passé en classe, nous devrions utiliser le ratio du temps de 
qualité étudiant-enseignant comme marqueur. Si vous manquez 
un élément de la leçon, il est facile d’y revenir et de la revoir.  
Les élèves ne peuvent le faire avec des exposés en personne.  
Ensuite, en classe, les élèves et les enseignants peuvent avoir 
des discussions, des débats et effectuer des devoirs en classe. 
Les élèves deviennent plus actifs dans leur apprentissage,  
contrairement au format des exposés traditionnels, ce qui  
semblait une idée vraiment intéressante. Chaque occasion 
d’incorporer l’apprentissage actif dans une classe, particulièrement  
lorsqu’on essaie de comprendre la pharmacologie respiratoire, il 
faut que ce soit une bonne chose! 

Il n’existe pas beaucoup de preuves sur l’efficacité d’utiliser 
les médias sociaux dans l’enseignement des sciences de la santé. 
Selon une preuve récente, l’utilisation des médias sociaux dans  
les cours d’enseignement médical augmentait l’apprentissage 
et améliorait la collaboration parmi les étudiants [1]. D’autres 
chercheurs ont envoyé des messages quotidiens sur Twitter à  
des élèves pendant un an. Ces élèves ont affirmé que cela avait 
amélioré considérablement leur apprentissage et qu’ils avaient 
trouvé les médias sociaux très conviviaux [2].  

Mon idée consistait à incorporer diverses formes de  
médias sociaux à mon cours. J’ai élaboré un compte Twitter pour 
le cours et planifié que les étudiants s’inscrivent à Twitter. Lorsque 
j’ai commencé à examiner Twitter pour son contenu en matière 
de thérapie respiratoire, j’ai été très étonné et impressionné de 
l’étendue et de la profondeur des renseignements disponibles.  
À l’instar de la plupart des formes de médias sociaux, les  
renseignements sont mis à jour et renouvelés  toutes les minutes, 
voire à toutes les secondes. Les élèves devaient présenter leurs  
devoirs régulièrement sur le « Tweet du jour » pendant les cinq à  
dix premières minutes de chaque cours. Pour leurs tweets, les  
étudiants trouvaient un tweet intéressant sur le sujet du cours 
quotidien et le transmettaient au reste de la classe, ainsi qu’à  
moi-même. En plus de transmettre leur tweet, les élèves y 
joignaient une justification de leur choix, la raison de sa  
pertinence pour nous, en tant que TR, et la façon dont cette  
information pouvait influencer notre exercice de la profession.  

Mon plan contenait également l’idée de télécharger de  
nombreux exposés du cours de pharmacologie sur la plate-
forme de vidéotransmission YouTube. À l’aide du modèle de la 
Kahn Academy, ces vidéos seraient facilement accessibles pour 
les étudiants qui pourraient les visionner encore et encore hors 
des heures de cours. En classe, nous pourrions nous consacrer  
à l’apprentissage actif et à des débats sur des sujets liés à la  
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pharmacologie abordés dans les vidéos. Bien que j’aie téléchargé 
un certain nombre d’exposés vers YouTube, cette partie de mon 
plan n’a pas fonctionné aussi bien que je l’avais prévu. Plusieurs  
difficultés se sont posées, dont le fait que la longueur des  
vidéos était limitée et que, par conséquent, les sujets devaient être 
séparés en plusieurs vidéos. En outre, il fallait beaucoup de temps 
pour enregistrer les vidéos ainsi que pour les télécharger vers le 
site. Mon plan n’ayant été rédigé qu’avant le début du semestre,  
mon temps était limité. Je prévois être mieux préparé pour 
l’an prochain et utiliser un plus grand nombre de vidéos pour 
présenter le contenu pharmacologique de ce cours. 

Cependant, les devoirs sur le « Tweet du jour » ont très bien 
fonctionné. Les élèves étaient stimulés pour trouver des tweets  
intéressants sur notre sujet quotidien et les communiquer 
au début de chaque cours. Ces tweets suscitaient toujours la  
discussion en classe et soulevaient souvent certaines questions 
éthiques ou médicales. À titre d’exemple, un élève a transmis 
un tweet provenant des autorités de santé publique écossaises  
annonçant que les femmes enceintes qui fumaient seraient payées 
pour cesser de fumer. Ce tweet a provoqué un débat intéressant 
en classe. Certains élèves soutenaient avec énergie qu’il s’agissait 
d’une stratégie efficace en matière de santé publique à adapter  
et d’autres étaient fermement opposés à cette idée. À mon avis, 
cette partie de mon rôle en tant qu’enseignant ne consiste pas 
seulement à aider les élèves à atteindre les objectifs du cours, 
mais aussi à les stimuler à l’égard de la médecine respiratoire pour 
qu’ils puissent se forger des opinions sur les questions litigieuses 
dans notre domaine. 

Un autre avantage inattendu du « Tweet du jour » était la 
façon dont il donnait aux élèves l’occasion d’évaluer les niveaux 
de preuves en prenant des décisions sur leur pratique. 

De nombreux élèves ont transmis des articles citant des 
niveaux élevés de preuve, tels que des essais cliniques randomisés 
ou des examens systématiques. Cependant, les élèves ont parfois 
transmis des tweets qui suggéraient un changement de pratique 
sans preuve à l’appui. À titre d’exemple, un article décrivait 
comment l’hypnotisme était une stratégie très fructueuse pour 
l’abandon du tabac, atteignant des taux de réussite de plus de  
50 p. 100. Cependant, en y regardant de plus près, cet article était 
rédigé par une personne qui exploite une clinique d’hypnotisme 
et n’était fondé sur aucune preuve. C’était là une leçon de  
prudence sur l’évaluation du contenu des médias sociaux en 
matière de preuve avant de l’incorporer dans la pratique clinique.

Il y avait plusieurs facteurs favorables à l’utilisation des  
médias sociaux en classe : les étudiants qui ont adopté la nouvelle 
technologie étaient heureux de faire quelque chose de diffèrent 
et communiquaient déjà à l’aide des médias sociaux. La portée  
des renseignements propres à un cours offert sur Twitter  
était nettement utile pour faciliter l’apprentissage. Cependant, 
d’autres sujets sur la thérapie respiratoire, tels que la ventilation  
artificielle, sont loin d’avoir l’ampleur et la profondeur de 
l’information disponible sur Twitter. Mais, attendez un peu!

Parmi les facteurs posant un défi, signalons la protection des 
renseignements personnels et des pare-feu. Un grand nombre de 
sites Web de médias sociaux sont filtrés par des pare-feu institu-
tionnels. Ce facteur peut donc limiter l’utilisation de ces formes 
de médias dans certains programmes. Pour des raisons de sécurité 
personnelle, les élèves doivent être encouragés à ne pas échanger 
de photos ou à ne pas donner leur vrai nom dans leurs comptes 
de médias sociaux sur leurs cours. 

Les commentaires des étudiants étaient généralement très 
positifs. Tous ceux qui ont rempli un questionnaire anonyme en 
ligne ont affirmé qu’ils trouvaient que le devoir sur le « Tweet du 
jour » était un exercice intéressant pour commencer le cours. Ils 
ont aussi précisé que leur apprentissage de la pathophysiologie et 
de la pharmacologie respiratoires était amélioré par l’utilisation 
de Twitter. Tous les étudiants ont déclaré qu’ils prévoyaient  
se servir de Twitter à l’avenir à des fins de perfectionnement  
professionnel. 

Je prévois poursuivre le devoir du « Tweet du jour » pour  
mes prochaines classes, étant donné qu’il a atteint et dépassé 
mes objectifs pour ce projet. Je téléchargerai aussi un plus 
grand nombre de vidéos sur la pharmacologie sur YouTube  
et développerai davantage l’utilisation de ce médium pour  
favoriser l’apprentissage actif en classe. Maintenant, je vous quitte 
pour vérifier mon compte Twitter, étant donné que je viens  
de m’apercevoir que, depuis que j’ai commencé à rédiger cet  
article, j’ai 39 nouveaux tweets sur des sujets liés à la  
médecine respiratoire!
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- Winning rt Poster -

comparing clinical training Models in Health Science 
education in a canadian college 

Julie Brown, BSc, RRT,  Master’s Student,  
Faculty of Health Studies, Charles Sturt University,  

Wagga Wagga, NSW, Australia;

Dr. Philip Bwititi, PhD, Faculty Advisor,  
Charles Sturt University, 

Wagga Wagga, NSW, Australia

BACKGROUND
There are many different models for clinical education. These 
models are often set up to facilitate the type of learning need-
ed for each specific healthcare profession, but are these models 
still working in the 21st century?  This study investigates vari-
ous clinical education  models to discover if one model is su-
perior, using a pilot study of non-experimental survey design. 

METHODOLOGY 
Participants were recruited from all Fanshawe College Health 
Science Programs in London, Ontario, including the staff/
mentors at the clinical sites. All participants were invited to 
fill out an online survey consisting of seven questions in 2009, 
2010, and 2011. We used an ordinal variable with a scale  
of 1-5 to assess the satisfaction level for each of the seven  
questions. Three categories of mentorship models are used 

at Fanshawe College: the Mentorship model, the Random 
model, and the Clinical Instructor (CI) model. We looked 
at the mean score and range for each model in each question  
and used the Kruskal-Wallis H test in order to assess the  
difference between models. We then looked at the staff scores 
separately from the student scores, and also within each of the  
program groups.

RESULTS/CONCLUSIONS
132 surveys were started, with a total of 126 completed. Over-
all, the Mentorship model scored the highest, with scores 
21.8% > than those in the Random model and 11.8% > than 
the CI model. When comparing the two traditional models, 
the Mentorship model scored much higher than the Random 
(or Open) model among the groups studied. Those involved 
seemed to benefit from the ongoing relationship formed  
between the mentor and student.  In the Random model, 
both the staff and students seemed unsure of the progression 
of learning and skills when they were constantly changing  
assigned staff.  However, they did feel they benefitted from 
the various learning styles. The CI model also scored high.  
Although there were very few respondents to the survey 
(n=13, 10%), it ranked second to the Mentorship model. The 
CI model appears to benefit from a mix of the two models.  
The Kruskal-Wallis H score showed that there is a difference 
between the three mentor categories in all seven questions 
surveyed and that it is statistically significant with p < 0.001.

ABSTRACTS FOR pOSTERS pRESENTED AT THE CSRT CONFERENCE 2012 /  
RÉSUMÉS pOUR LES AFFICHES pRÉSENTÉES AU CONGRèS DE LA SCTR 2012

A record number of posters were presented at the CSRT Education Conference in Vancouver, May 31 to June 2, 2012. 
There were two categories – Best RT poster and Best Student RT poster.  The winning RT poster was from Julie Brown, 

Fanshawe College, ON, titled “Comparing Clinical Training Models in Health Science Education”.  There was a tie for 
the winning student RT poster - Jill peters for her poster “Impact of phrenic nerve stimulation or diaphragmatic  

pacing on quality of life in ventilator dependent patients with high spinal cord injuries” and Kevin Robson for his 
entitled  “Improving Survival Outcomes in Lung Transplant Recipients through Early Detection of Bronchiolitis 

Obliterans: Daily Home Spirometry versus Standard pulmonary Function Testing”.  Both are students at University of 
Manitoba School of Medical Rehabilitation, MB. Following are a number of the abstracts from poster presentations.  

They have not been peer-reviewed.

Un nombre record d’affiches a été présenté au Congrès éducatif de la SCTR à Vancouver, du 31 mai au 2 juin 2012. 
On y trouvait deux catégories – Meilleure affiche des TR et Meilleure affiche des étudiants en TR.  L’affiche des TR 
gagnante provenait de Julie Brown, Fanshawe College, en Ontario, intitulée « Comparing Clinical Training Models 
in Health Science Education ».  pour l’affiche des étudiants en TR, il y a eu égalité entre Jill peters pour son affiche 
intitulée « Impact of phrenic nerve stimulation or diaphragmatic pacing on quality of life in ventilator dependent 
patients with high spinal cord injuries » et Kevin Robson pour son affiche intitulée « Improving Survival Outcomes  

in Lung Transplant Recipients through Early Detection of Bronchiolitis Obliterans: Daily Home Spirometry  
versus Standard pulmonary Function Testing ».  Les deux gagnants étudient à l’École de réadaptation médicale  

de l’Université du Manitoba. Voici un certain nombre de résumés provenant des présentations des affiches.  
Ils n’ont pas été évalués par des pairs.
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- rt Student Poster Winner -

Impact of Phrenic Nerve Stimulation or  
Diaphragmatic Pacing on Quality of life in Ventilator 

Dependent Patients with High Spinal cord Injuries 

Jill Peters BSc, Andrew West, MAppSc, RRT, School of Medical 
Rehabilitation, Faculty of Medicine, University of Manitoba, 

Winnipeg, Manitoba, Canada

BACKGROUND
High cervical spinal injuries (SCI) often result in respiratory  
insufficiency, causing patients to become dependent on  
external means of ventilation. Electrical stimulation of the 
respiratory muscles, such as phrenic nerve stimulation and 
diaphragmatic pacing, can be used as an alternative to long-
term mechanical ventilation (LTMV). Quality of life (QOL) 
in these patients becomes a primary concern in the rehabilita-
tion and post-rehabilitation stages of their injury.

METHODS
An assessment of current research was utilized to determine 
the QOL of patients on LTMV as well as the impact of  
electrical stimulation. PubMed and Scopus databases were 
searched using the keywords “cervical spinal cord injury,”  
“high spinal cord injury,” “mechanical ventilation,”  
“diaphragmatic pacing,” “phrenic nerve stimulation,” and 
“quality of life.”  Twenty-two articles were reviewed based on 
their relevance to aspects of QOL and relevance to the clinical 
question. Due to changes in ventilatory management, newer 
articles were favorably selected. 

DISCUSSION
It was determined that reported QOL in mechanically  
ventilated patients was higher than anticipated by their 
caregivers, but insufficiencies still exist. These relate to  
re-hospitalization, financial burden, and lack of social  
support. Most electrically stimulated patients reported  
enhancements in many areas of their life. Improvements were 
attributed to decreased respiratory infections, rehospitalization,  
and overall costs while experiencing increased social  
interaction, vocalization, and olfaction. No validated 
QOL scale has been derived for the high SCI population; 
thus, many scales used were not specifically verified for the  
patients studied.

CONCLUSION
It has been found that electrical stimulation enhanced multiple  
areas of their lives of high SCI patients. Therefore, it is a 
valid alternative to LTMV to improve the QOL of patients.  
Although aspects of QOL were found to be positively  
affected during pacing of respiratory muscles, further studies are  
required to determine an accurate QOL scale for this  
patient population.
 

- rt Student Poster Winner -

Improving Survival Outcomes in lung transplant 
recipients through early Detection of Bronchiolitis 
Obliterans: Daily Home Spirometry versus Standard 

Pulmonary Function testing 

Kevin S. Robson, SRT, Andrew West, MAppSc, RRT, University 
of Manitoba, Faculty of Medicine, School of Medical  

Rehabilitation, Winnipeg Manitoba, Canada

INTRODUCTION
Long-term lung transplant success is limited by bronchiolitis  
obliterans syndrome (BOS), a form of chronic allograft  
rejection that manifests in a majority of patients by 5 years 
post-transplant. Frequent monitoring of pulmonary functions,  
particularly through the use of daily home spirometry, may 
have the capability to detect the onset of BOS sooner than 
standard pulmonary function testing, and therefore could 
lead to earlier treatment. 

METHODS
A literature search of MedlinePlus, Scopus, and PubMed were 
utilized to collect 23 original scientific articles. Keywords 
for each database included: “bronchiolitis obliterans,” “lung 
transplantation,” “rejection,” “spirometry,” “forced expiratory 
volume,” “home monitoring,” and “mortality.” All relevant 
articles retrieved were included in this review.

RESULTS
FEV1 has been identified as the most reliable diagnostic  
tool for detecting the onset of BOS. The BOS staging  
system was utilized in several investigations to trend declines in 
FEV1. These studies adapted the use of home spirometry for  
earlier BOS staging and detection. Two studies compared the 
use of traditionally scheduled pulmonary function testing 
to daily home spirometry and found BOS Stage 1 to appear 
341-276 days earlier with home spirometry (p<0.001). Other  
studies that investigated the impact of early detection on  
survival showed a positive trend towards freedom from BOS and  
reduced rates of re-transplantation, though these results did 
not reach statistical significance (p<0.07).

CONCLUSION
Daily home spirometry has been shown to lead to earlier 
detection and staging of BOS when compared to standard 
pulmonary function. Although FEV1 has been shown to  
be the most sensitive and reliable marker of BOS onset, the 
impact of earlier staging via home spirometry on survival  
has not been reliably determined. Future studies should  
investigate the benefits of early staging in conjunction with 
various immunosuppressive treatment strategies to further 
measure the impact on survival.
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Weaning from Mechanical Ventilation: Assessing 
Protocol compliance in a tertiary level IcU

Liz Jolley, RRT, Professional Practice Leader, St. Paul’s  
Hospital, Vancouver, British Columbia, Canada 

INTRODUCTION/OBJECTIVES
Our ICU has had a therapist-driven weaning protocol in place 
since 1999. However, we had not evaluated how compliant we 
were with implementing the protocol for individual patients. 
Common sense suggests that emphasizing the importance  
of the protocol alone may not be enough to guarantee  
compliance, a finding that is supported in numerous studies 
of weaning and other critical care protocols. We wanted to 
determine the level of compliance with our weaning protocol, 
and the impact of communication regarding the importance 
of the protocol on compliance.

METHODOLOGY
Retrospective audits of weaning protocol compliance  
were conducted in 2008, 2010, and 2012 as a part of the  
assessment of compliance with the VAP reduction bundle. 
In between audit periods there was ongoing communication 
on the importance of implementing strategies to reduce VAP. 
Communication was provided in the form of posters, email, 
electronic communication book notations, strategic reminders  
imbedded in related protocols, and at team meetings.

RESULTS
Compliance with screening patients was 80% according to 
the 2008 audit, increasing to 88% in 2010, and 89% in 2012. 
However, in 2008, only 60% of those who were considered 
ready to wean were actually placed on a spontaneous breathing  
trial (SBT), improving to 80% and 83% for the 2010 and 
2012 audits, respectively. Reasons for not screening patients 
or for not initiating a SBT according to the protocol were 
not assessed during the audits. However, after each audit pe-
riod we spoke with the RTs to get their feedback. The most  
frequently cited reason was workload, but other reasons, such as 
a lack of familiarity with the protocol, gaps in documentation,  
and physician orders to override the protocol were also given.

CONCLUSIONS
Despite having a RT-driven ventilator weaning protocol  
in place, we were surprised to find that compliance with  
this protocol was actually quite poor. Improvement was 
seen following ongoing and repeated communication using  
various strategies.

caffeine Keeps Premature Babies Breathing

Mary Kheang, RT Student, Fanshawe College, London, 
Ontario, Canada

INTRODUCTION/OBJECTIVE
This presentation describes the use of caffeine as a medication 
in neonatal medicine, specifically in treating and preventing 
the lack of breathing in prematurely born infants.

METHODOLOGY
A course textbook provided basic information on premature 
infants and their lack of breathing, while research journals 
provided additional information and supporting data on  
caffeine therapy. Journals were retrieved from Fanshawe’s  
online scientific article databases.

RESULTS
Apnea of prematurity is a common problem that affects  
premature infants due to an underdeveloped central nervous 
system. Consequently, there is a lack of drive to breathe, 
which causes breathing to stop for more than 15 seconds.  
This is typically accompanied by a drop in heart rate  
and blood oxygen levels. As a result, caffeine is prescribed to 
stimulate the respiratory control centre located at the base of 
the brain, which improves both lung function and activity 
of the diaphragm in order to facilitate breathing. In addi-
tion, premature infants who require assistance with breathing 
by a mechanical ventilator are at risk for a condition called 
bronchopulmonary dysplasia (BPD). Caffeine strengthens 
respiratory muscles, allowing the premature infant to gain 
more control of their breathing and to come off the ventilator 
sooner, thus reducing the occurrence of BPD. During caffeine 
therapy, requirement of oxygen increases and may therefore 
temporarily reduce growth, but is not a major concern.

CONCLUSIONS
Caffeine prevails as first-line therapy for premature infants by 
treating and preventing apnea of prematurity, thus providing  
premature infants the ability to breathe on their own. To  
assist in optimizing caffeine therapy and outcome for  
premature babies with immature respiratory control, it would 
be a worthwhile pursuit to investigate areas such as: improved 
co-morbidities, toxic dosage levels, and long-term adverse effects.

examining the Impact of education levels  
on tobacco Use

Alex Kluth, Becky Wilcox, Shayla Sallis, and Monica Hehli, 
Student Respiratory Therapists, Thompson Rivers University, 

Kamloops British Columbia, Canada

INTRODUCTION
With the monetary support of a $5,000 CAN-ADAPTT 
grant, students’ education and beliefs surrounding tobacco 
use and its impact to health was examined using a 2012 
Thompson Rivers University (TRU) campus tobacco survey.  
Questionnaires were created with the intent of determining 
one’s level tobacco education and seeing if it compared with 
the level of tobacco addiction. Questions were geared towards  
beliefs and knowledge of tobacco use, current tobacco  
use, and desire to quit. Feedback on current campus smoking 
policies was also sought. A tobacco education clinic pilot was 
designed and implemented for the TRU campus. 
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METHODOLOGY
Questionnaires were available to the TRU campus  
population via the Internet, as well as paper copies handed 
out at random. The education clinic pilot assessed levels of 
nicotine addiction using the Fagerstrom Questionnaire, and 
then employed appropriate tools and the developing student 
respiratory therapists’ skillsets that promote behaviour change 
(e.g., motivational interviewing) to support those wanting to 
distance themselves from tobacco.

RESULTS
The null hypothesis was that everybody is equally as likely 
to smoke regardless of his or her tobacco knowledge. This 
hypothesis was disproven with a p-value of 0.007. This shows 
that there is a difference that is apparent when comparing 
people’s tobacco education levels.

CONCLUSIONS
Through analysis of the survey results, a strong correlation 
was observed between those individuals that were less knowl-
edgeable about tobacco and those who were most likely to 
smoke. The most knowledgeable individuals have either quit 
or never started smoking. We concluded in our survey results 
that there is a strong correlation between tobacco education 
and the willingness of people to smoke. The more people 
know about tobacco and its harmful properties, the availabil-
ity of support and replacement therapies, and the health ben-
efits to quitting, the more likely they are to not want to smoke.

Heated Humidified High-Flow Nasal cannula  
in a level III Neonatal Intensive care Unit:  

Preliminary report 

Linda Lévesque, RRT, NICU Educator Consultant;  
Lajos Kovacs, MD, Neonatologist; Caroline Dupont, RRT; 

Apostolos Papageorgiou, MD, Chief of Neonatology,   
Jewish General Hospital, McGill University Teaching Center, 

Montreal, Quebec, Canada

BACKGROUND
The pressure generated by the heated humidified high-flow  
nasal cannula (HHHFNC) depends on the flow, the size of the  
cannula, and on the patient’s weight, airway anatomy, and  
inspiratory demand. Heating and humidification of the gas  
prevents airway water loss, airway cooling, thickening of secretions,  
nasal irritation, and bleeding. The Jewish General Hospital is the  
first Canadian NICU to have implemented and reviewed a  
HHHFNC Registered Respiratory Therapist (RRT)-driven  
protocol applying to a wide range of patient weights and  
gestational ages in order to replace the initiation of continuous 
positive airway pressure (CPAP).

METHODS
In September 2011, following a literature review on the clinical  
management of neonates using the HHHFNC, our team  
designed and initiated a single algorithm of care. The purpose  
of this algorithm was to enable the RRT to adjust flow rates  

based on the neonate’s vital signs, work of breathing and FiO2 
requirement. Using case scenarios, teaching sessions were  
implemented to support the team during the initiation phase.  
In December 2011, following bedside clinician feedback, we  
refined the protocol, creating three distinct algorithms based 
on infant weight and gestational age. In March 2012, a fourth  
algorithm was created to respond to bedside clinician issues  
encountered with the larger/older infants during the  
weaning phase. 

RESULTS
Since December 2011, a total of 38 patients have been treated 
using this protocol. Of those, only 5 patients failed to remain on 
the protocol and required more support. The latest version of the 
algorithms tries to address this issue.

CONCLUSION
Although we are still in the early stage of implementing and  
reviewing our HHHFNC algorithms, we have already observed 
a decrease in the use of CPAP within our unit. Teamwork is  
the key to success when effecting a change in practice. The 
availability of the algorithm at each bedside has facilitated the 
implementation of the protocol. Feedback from the nurses, phy-
sicians, and RRTs has been instrumental in refining the protocol.

the Pulmonary effects of exposure to chlorine and 
its By-Products from chlorinated Aquatic Facilities 

Michael Fehr B.Sc, SRT; Andrew West MAppSc, RRT,  
School of Medical Rehabilitation, Faculty of Medicine,  
University of Manitoba, Winnipeg, Manitoba, Canada

INTRODUCTION
Chlorine has long been known to have toxic pulmonary  
effects at high doses when inhaled or aspirated accidentally.  
The pulmonary effects of low concentrations of chlorine and its  
by-products (hypochlorous acid, trichloramine, trihalomethanes,  
haloacetic acids, chloral hydrate, and haloacetonitriles) have 
long been debated, but only correlations with pulmonary effects 
have been identified.  

METHODS
This literature review was conducted to determine whether 
exposure to chlorine and its by-products have any pulmonary 
effects in chlorinated aquatic facilities.  This literature review 
was conducted using the search media PubMed, CINAHL, and 
EMBASE.  The search terms used were “chlorine,” “swimming 
evidence,” “risk,” and “cohort studies.”  The searches identified 
431 published documents, of which 13 of the most relevant and 
highest quality studies were included.  

DISCUSSION
Several publications reported findings that described the effects 
of indoor chlorinated swimming pools on the pulmonary system; 
however, none of the studies were adequately designed to deter-
mine causality.  These effects ranged from recurrent bronchitis, 
childhood asthma, adult bronchial asthma, lung hyperperme-
ability, airway hyperresponsiveness (AHR), airway inflamma-
tion, and aeroallergen sensitization to other foreign substances.
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CONCLUSION
There are many adverse pulmonary effects likely related to  
swimming at an indoor chlorinated pool such as asthma, lung 
hyperpermeability, AHR, and airway inflammation, as well as 
aeroallergen sensitization to other foreign substances. The results 
of this literature review indicate the need for further research 
in the form of a longitudinal study to evaluate the long-term  
effects of chlorine on the pulmonary system. Future investiga-
tions should also be aimed at determining safe exposure levels to 
chlorine and its by-products with respect to indoor chlorinated 
aquatic facilities.

Advancing Health equity through cultural  
competence education 

Sean Martin MHS, RRT, New Immigrant Support Network – 
The Hospital for Sick Children, Toronto, Ontario, Canada

ABSTRACT
According to recent figures, 95% of Canada’s respiratory  
therapists work in the same four provinces that welcomed 90% 
(223,794) of Canada’s new permanent residents in 2011, namely  
Quebec, Ontario, British Columbia, and  Alberta (Statistics 
Canada, 2011).  Thus, working with diverse patients and families  
is the reality for most therapists. The Canadian Society of  
Respiratory Therapists’ Code of Ethics mandates that “respira-
tory therapists shall provide care without discrimination, with 
respect for the rights and dignity of all individuals.” However, 
evidence shows that well-meaning healthcare providers may 
in fact provide lesser quality and less safe care to newcomers  
and other marginalized populations, in part due to a failure to  
appropriately respond to cultural beliefs and preferences in regards  
to health, illness, and treatment. Funded by Citizenship and 
Immigration Canada, the New Immigrant Support Network 
(NISN) at SickKids developed and implemented a cultural  
competence education program that was attended by over 2,000 
hospital employees, including half of the respiratory therapy staff.  
Resultant increases in patient and family satisfaction regarding  
the cultural sensitivity of staff speak to the effectiveness of  
cultural competence education as a strategy to enhance the  
delivery of high-quality patient and family-centered care.

SUMMARY
Due to stringent immigration health screening criteria, the  
majority of Canada’s newcomers are in better average health 
upon arrival than their Canadian-born counterparts; however, 
just 5 years later, recent immigrant health scores are worse. Over 
their lifetime, some immigrant groups are significantly more 
likely to develop tuberculosis, cardiovascular disorders, obesity, 
and cancer than those born in Canada (Beiser & Stewart, 2005).  
Research indicates that these health disparities are partly due to 
health care inequity; in particular, the failure of care providers to 
appropriately respond to cultural beliefs and preferences in re-
gards to health, illness, and treatment (Beiser & Stewart, 2005). 
 
A health care system that is culturally competent is one that  
“acknowledges and incorporates--at all levels--the importance of 
culture, assessment of cross-cultural relations, vigilance toward 
the dynamics that result from cultural differences, expansion of 

cultural knowledge, and adaptation of services to meet culturally  
unique needs” (Betancourt, Green, Carrillo, & Ananeh- 
Firempong, 2003).  
 
In an effort to advance health equity for newcomer children  
and their families, NISN has developed a broad range of free  
educational resources to enhance the delivery of culturally  
competent care and service. These resources include cultural  
competence workshops for clinical and non-clinical staff,  
15 e-learning modules, the film “Journey to Cultural  
Competence,” and a “Train-the-Trainer” workshop and  
manual to guide health care organizations as they develop cultural  
competence programming. 
 
Following the delivery of the cultural competence curriculum  
to over 2,000 SickKids employees, significant increases in  
patient and family satisfaction were reported regarding the cultural  
sensitivity of staff (5% in-patient units, 18% Emergency  
Department). This is evidence that these resources create positive 
change in cross-cultural patient and care provider interactions.

Securing endotracheal tubes in Neonates:  
A retrospective comparison of  

Alternative techniques 

Nancy Mohammed, BSc, RRT; Kelly Hassall, BSc, RRT, FCSRT; 
Dina Floras, HBSc, RRT; Zehra Hemani, RRT; Bianca Lee, 
HBSc, RRT; Selvi Sittampalam BSc, RRT; Julia Infantino,  

HBSc, RRT; Leanne Brown, RRT; Carmen Ma, RRT;  
Benjamin Lan, BSc, GRT; Prakesh S Shah, MSc, MD, FRCPC
Department of Respiratory Therapy, and Department of 

Paediatrics, Mount Sinai Hospital, Toronto, Ontario, Canada

BACKGROUND
Minimal literature currently exists in regards to optimal endo-
tracheal tube (ETT) securing techniques/devices in the neonatal 
population.  In a previous audit of practice, it was determined 
that the use of Mastisol and white tapes was effective in decreasing  
the incidence of unplanned extubations (UE) in our neonatal 
patient population [1]. In addition to the desire to decrease 
the incidence of UE, one must consider the number of times a  
patient must be handled to ensure that the device remains  
secure, as well as the potentially detrimental effects of adhesives 
and chemicals on the skin’s immature barrier [2,3]. 

OBJECTIVE
To compare the rates of UE and device changes between two 
ETT securing devices in the level III neonatal intensive care  
unit (NICU). 

METHODS
All neonates who required intubation for at least 4 hours were  
included in this single-centre, level III NICU based study. Infants  
intubated transiently for either surfactant administration or  
meconium removal were excluded.  By means of a retrospective  
review of 105 patient charts, our proven method of securing 
ETTs using Mastisol and white tape (period from August 21, 
2011 to November 21, 2011) was compared with a trial method 
of securing ETTs with the Neobar device (period from Nov 28, 
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2011 to Feb 28, 2012) [1].  A washout phase was also included 
between November 21-27, 2011. 

ANALYSIS
Patient demographics, duration of intubation, number of device 
changes, location of ETT, and clinical outcomes is presently  
being compared between groups using the chi-square test for 
categorical variables, student t-test for continuous variables, and 
wilcoxon rank sum test for non-parametric variables. A p value 
of <0.05 will be considered significant.

RESULTS
54 patients (601 days of ventilation) used the white tape and 
Mastisol, whereas 51 patients (800 days of ventilation) used the 
Neobar (Table 1).

CONCLUSION
Analysis of the results suggests that there is a comparable rate of 
UE when using either white tape and Mastisol, or the Neobar.  

FUTURE CONSIDERATIONS
1.  To consider trialing other methods for securing the ETT in 

an effort to determine the optimal securing method.
2.  To investigate the efficacy of other therapeutic interventions 

in decreasing the rate of UE in the NICU.
3.  To identify and analyze additional implications surrounding 

UE in the NICU environment. 

REFERENCES
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hammed, N., Sittampalam, S., et al. (2011) Secur-
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Neonatal skin care: The scientific basis for practice.  Jour-
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Development of a reliable Ventilator Methodology 
to Display Neonatal Pressure Volume loops using a 

Simulated lung Model 

Allan Prost, RRT, Southern Alberta Institute of Technology, 
Calgary Alberta, Canada

BACKGROUND
There is limited data describing the reliability or methodology  
of how to obtain accurate pressure-volume loops (PVL) on  
neonatal patients and ventilators.  

OBJECTIVE
To describe and test a methodology to obtain accurate  
neonatal PVL.  

METHODS
Neonatal lung models with different lower and upper inflection 
points were developed on the ASL 5000 lung simulator and  
verified by using external syringe volume measurements. The 
Servo I neonatal mechanical ventilator was used to ventilate 
the ASL lung simulator and adjusted to find a reliable method 
to display the lung characteristics of the model using the PVL 
graphics.  We compared the modes of PC-CMV, PC-CMV 
adaptive, and VC-CMV using a variety of volume, flow, and 
 pressure strategies. 

RESULTS
There are observable differences when comparing the modes 
of VC and PC on the generated PVL and in the reliability of  
determining the LIP.  VC modes using flow rates of less than 
1.0 Lpm with inspiratory times (Ti) of more than 1 second were 
required to accurately display the LIP.  The UIP could be seen in 
both VC and PC modes if the delivered tidal volume (Vt) was 
large enough for the simulated models.  There were no observable  
differences in the expiratory limbs of the PVL, regardless of the 
modes or settings.

Characteristics Mastisol + 
White 
Tape

Neobar  
Securing 
Device

p value

Gestational age (weeks) 28 (+/-4.3) 27 (+/- 
3.7)

0.25

Birth weight (grams) 1227 (+/-
372)

1058 (+/-
669)

0.22

Crib score 3 (+/-3.0) 5 (+/-3.2) 0.01

Number of days of  
ventilation

601 800

Average number of UE per 
100 days of ventilation 

4.3 4.2 0.94

Average number of UE  
per 100 days of nasal  
ventilation for nasal ETTs

5.3 4.2 0.47

Average number of UE per 
100 days of oral ventilation 
for oral ETTs

2.7 4.3 0.33

Average number of device 
changes per 100 days of 
ventilation

49.1 14.6 <0.0001

Average number of U/E 
while ventilated with a 
non-rigid circuit per 100 
days of ventilation with a 
non- rigid circuit.

4.0 2.1 0.13

Average number of U/E 
while ventilated with a 
rigid circuit per 100 days  
of ventilation with a  
rigid circuit.

4.6 6.8 0.34

table 1:  Analysis of patient Demographics and Outcome

There is a considerable decrease in the number of device changes 
required when using the Neobar instead of the white tapes and 
Mastisol to secure the ETT in neonates requiring mechanical 
ventilation.
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CONCLUSION
Only a low-flow volume controlled method should be used 
to display PVL and to determine LIP and UIP on neonatal  
mechanical ventilators. The PVL may inaccurately display lung 
mechanics on the expiratory curve due to the effects of resistance 
and flow, regardless of the technique used.

Ambulation of the Mechanically Ventilated  
Patient- Implementing and evaluating an  

Interdisciplinary Protocol in the IcU  

Vanessa Roberts, BSc, RRT, Respiratory Therapy Education  
Consultant;  Lynn Gillespie, Assistant-Chief of Physio-
therapy; Martine Gagnon, N. BScN, Nursing Education 

Consultant-ICU; Denny Laporta, M.D., Medical Director of 
Respiratory Therapy, Respiratory Therapy Services, Adult 

Critical Care Department, Jewish General Hospital, McGill 
University Teaching Hospital, Montreal, Quebec, Canada

BACKGROUND
Critically ill patients requiring mechanical ventilation over a 
prolonged period of time are at high risk for significant ICU-
acquired weakness and an impaired functional status, neces-
sitating considerable rehabilitation. Early ambulation during  
the critical care period may help to minimize these effects.  
Ambulation of the mechanically ventilated patient requires 
teamwork and collaboration of several disciplines. A proto-
col was created to provide a multidisciplinary framework and  
standard of care for the ventilated patients in the Jewish General 
Hospital medical/surgical ICU.

METHODS
An interdisciplinary group consisting of a registered respiratory 
therapist (RRT), physiotherapist, ICU nurse, and physician 
with consultation from occupational therapy and nutrition was  
created. Several meetings were held where the existing literature  
and protocols from other hospitals were reviewed.  Roles  
and procedures were defined, patient criteria established, and 
pre-printed orders created. The implementation phase included  
educational sessions for the bedside clinical team using a common  
interdisciplinary electronic slide presentation. A flow diagram 
and a checklist were created to monitor and evaluate this change 
in the ICU. One member of the team was present for all ambu-
lation sessions to support the bedside clinicians. 

RESULTS
Four mechanically ventilated 
patients were identified as can-
didates for ambulation during 
the period of February 2011 
to December 2011. Staff and 
equipment availability, patient  
criteria that were not met 
for ambulation, and adverse  
events were monitored. A 
checklist provided vital feed-
back that was used to refine 
the process on the day of  
the walk.

CONCLUSIONS
Introducing the coordinated practice of ambulation of a  
mechanically ventilated patient in a medical/surgical ICU 
with limited RRT and physiotherapy resources necessitated an  
interdisciplinary protocol to maximize resources, ensure  
patient safety, and set procedure limits. The evaluation of the 
implementation phase of the protocol will allow us to refine the  
process and provide more opportunities for early ambulation to 
more patients. 

 
Supporting Families, empowering children  

  Cheryl Smit RRT, Deb deVlaming RN BScN
Alberta Health Services Edmonton Zone Continuing Care 

Children’s Home Care, Alberta Canada

INTRODUCTION
Advances in technology were the catalyst for a growing population 
of children and youth with complex health needs to be cared for at home.

With the technological advances in pediatric care, the number 
of children who survive life threatening, often fatal medical  
conditions and live with complex chronic conditions is increasing.  
The trend of caring for more acutely ill children in the community  
is expected to increase as equipment used in the home has  
improved and it is recognized that institutions are not the best 
place for children to grow and develop.  Children who are school 
age also need health care support to participate in school.

Caring for children with complex health care needs is achieved 
through:
•	 Collaboration	with	 parents	 so	 that	 service	 delivery	 incorporates	 

the family’s priorities as part of the professional’s care assessment. 
•	 Partnerships	 with	 child	 care	 organizations	 e.g.,	 early	 

childhood education, school boards, and youth services 
programs, Hospital.

Home care programs in Alberta have taken a leadership role and 
have been innovative in addressing the complex care needs of 
children and their families.  

OBJECTIVE
The purpose is to examine respiratory care in the community. 
The focus shifts away from technology based care in hospital; to 
children who, with the aid of technology, can participate fully 
in their life. 
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ROLE OF THE RESpIRATORY THERApIST
Transition to home
The first step in success at home is discharge planning.
Without partnerships no program could continue to grow and 
thrive.
•	 Liaise with RRT in hospital and attend interdisciplinary  

case conferences
•	 Arrange respiratory equipment and supplies
•	 Provide teaching to paid caregivers who provide respite care 

in the home
•	 Create care plans detailing respiratory procedures specific 

to each child’s care

Home
“Families must balance the positive aspects of being in the home 
environment with the challenges of administering complex  
therapies at home”
•	 Continue	 to	 teach	 parents	 and	 extended	 family	 how	 to	 

assess and safely care for their child
•	 Emphasis	 on	 “normalizing”	 and	 focusing	 on	 their	

child as part of the family and incorporating the  
respiratory care into their family routine.

•	 Provide	regular	assessments
•	 Liaise	with	other	professionals	to	keep	client	in	community	 

(Stollery Hospital Trach Clinic, Pediatricians, ENTs,  
Pulmonologists)

•	 Do	routine	tracheostomy	changes	
-   as the child grows teach the family and later the  

child to change the child’s tracheostomy

Supporting integration into their community 
School is an integral part of the child’s life. Outside of school, 
children need to participate fully in life and have the same  
opportunities to excel at something they enjoy. 
•	 Teaching	 respiratory	 care	 across	 the	 continuum		 

(Early intervention workers, Educational assistants and 
teachers at schools from K - 12)

•	 Assessment,	 follow	 up	 and	 consultation	 in	 school	 
settings.

•	 Support	 parents	 as	 they	 integrate	 their	 child	 into	 
extracurricular activities. (Hockey, movies, birthday parties,  
music, dance, summer camps)

CONCLUSION
Children who are technologically dependent can thrive in their 
home and communities with appropriate support from caregivers  
who receive training and support from Respiratory Therapists.
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Differences in Hemodynamic effects between  
cPAP and High Flow therapy 

Norman H. Tiffin BSc, RRT, MSA, Stephen F. Connelly PhD

INTRODUCTION
Recent studies have indicated that high flow therapy (HFT)  
using a nasal cannula, which produces pressures well below CPAP, 
can be used to treat respiratory insufficiency. We compared  
hemodynamic and respiratory effects from CPAP to a novel high 
flow therapy system.

METHOD
We used a non-invasive cardiac output monitor (Nexfin,  
BMeye B.V., Netherlands) to determine cardiac output (CO), 
HR, stroke volume (SV), MAP, SpO2 and oxygen delivery  
indexed (DO2i) in nine healthy volunteers (aged 39 to 50 years). 
30 s averages of each test condition were made after 20 min  
stabilization.  Test conditions were pre- and post-baseline (no  
intervention), 10 cm H20 CPAP (Resmed, Sydney, Australia) 
and 15 LPM high flow therapy (TNI, Würzburg, Germany) 
both at room air.  We used ANOVA with post hoc Fisher’s LSD 
using an alpha value of p <0.05. 

Graph 1: Number of children with complex airway needs served  
by Edmonton Zone Children’s Home Care
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RESULTS
There were no statistically significant differences in any variable 
between baselines.  CPAP reduced SV (15.4%), increased HR 
(9%) and MAP (6.9%), and decreased DO2i (6.9%) compared 
to baselines (all p <0.01). HFT increased DO2i compared to pre-
baseline (3.7%; p<0.01) with no differences in SV, HR, SPO2, 
or MAP.   Compared to CPAP the HFT increased SV (19.4%; 
p<0.01), SpO2 (1%; p<0.05) and DO2i (11.5%; p<0.01), while 
lowering HR (9.7%; p<0.01) and MAP (8.6%; p<0.01).

METHOD
We used the Sensewear Armband (Bodymedia Inc., USA)  
to measure the galvanic skin response (GSR) in 11 healthy  
volunteers (aged 36 to 53 years). 60 s averages of each test  
condition were made after 20 min stabilization. Test condi-
tions were pre- and post-baseline (no intervention), 10 cm 
H20 CPAP (Resmed, Sydney, Australia) and 15 LPM high flow 
therapy (TNI, Würzburg, Germany) both at room air. Repeated  
ANOVA with p <0.05. 

RESULTS
There were no statistically significant differences in GSR  
between pre- and post-baselines. CPAP produced an increase in 
GSR compared to both baselines (45%; p<0.05) and to HFT 
(41%; p<0.05). HFT produced no significant change in GSR 
compared to baseline.

pre Base-
line

TNI CpAp post  
Baseline

SV (ml) 91 + 4.0 92 +  3.9 † 77 + 4.0* 91 + 4.5

Hr (bpm) 66 + 5.7 65 + 5.5 † 72 + 5.8* 66 + 6.0

MAP (mmHg) 87 + 2.2 85 + 5.2 † 93 + 3.1* 86 + 3.0

SpO2 (%) 97 + 1.2 97 + 0.9 † 96 + 1.3 96 + 1.3

DO2i  
(ml O2/min)

645 + 
75.5

669 + 
72.7*  

600 + 
67.2*

636 + 66.3

* p<.01 compared to baseline;† p <0.01 compared to CpAp Ψp<0.05 
compared to CpAp

CONCLUSIONS
Oxygen delivery was depressed with CPAP and enhanced with 
HFT in healthy subjects through a combination of changes in 
SV, SPO2, and HR.  We hypothesize these changes in CPAP 
are caused by V/Q mismatching from intrathoracic pressure  
increases.  The increase in DO2i above baseline from HFT using 
the TNI device warrants further study.

DISCLOSURES
S. Connelly is an employee of SCT Ltd., UK distributors of the 
TNI High Flow Therapy System.  N. Tiffin has no disclosures.

  
Differences in Neurophysiologic effects between 

cPAP and High Flow therapy

Norman H. Tiffin BSc, RRT, MSA, Stephen F. Connelly PhD

INTRODUCTION
Continuous positive airway pressure (CPAP) therapy for re-
spiratory insufficiency is an established and accepted mode of 
therapy; however, patient compliance remains an issue. Recent 
studies have shown that high flow therapy (HFT), which uses 
high flows of warmed and humidified air/O2 mixtures through a 
nasal cannula, can also be effective in treating respiratory insuf-
ficiency.  Although a nasal cannula is commonly preferred over a 
CPAP mask, patient comfort with HFT and CPAP has not been 
measured empirically.  We sought to examine the autonomic 
neurophysiologic responses as a measure of comfort between 
these therapies.

pre Base-
line

HFT CpAp post  
Baseline

GSr (uS) 0.116 + 
0.039

0.121 + 
0.039

0.168 + 
0.061*

0.113 + 
0.037

% of Pre 
Baseline

100% 104% 145%* 97%

*p<.05 compared to baselines and HFT

CONCLUSIONS
GSR is a measurement of the sympathetic component of the 
autonomic nervous system. It is commonly referred to as the 
“fight or flight” response, and when elevated, indicates a state 
of psychological or physiological stress. Our data suggest that 
CPAP produces an increase in the GSR compared to rest, whilst 
TNI therapy produces no change in GSR compared to rest. This 
increased “stress” may lead to lower patient compliance when 
using CPAP therapy compared to TNI therapy, which has very 
high patient compliance rates.

DISCLOSURES
S. Connelly is an employee of SCT Ltd., UK distributors of the 
TNI High Flow Therapy System.  N. Tiffin has no disclosures. 

Bench test Performance evaluation of a  
New Passover Humidifier for Ventilators

Norman H Tiffin  BSc, RRT, MSA, Holger Milnikel, Dipl.-Ing. (FH)

INTRODUCTION
Anhydrous source gas requires humidification prior to use  
during mechanical ventilation.  New humidifiers must consider 
the variables that affect temperature and humidity, yet still meet 
international standards for performance.
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CONCLUSIONS
American Association for Respiratory Care (AARC) recom-
mended minimum for AH is 30 mg/L and temperature is 30ºC 
during mechanical ventilation.1 Temperatures by the AIRcon 
were controlled within a very tight range exhibiting very little 
variation across all settings.  Temperature control is critical since 
low temperatures limit the delivered humidity, and high temper-
atures risk thermal tissue damage. AH approached maximum for 
37ºC (44 mg/L) for the highest humidity setting across all tidal 
volumes.  Predictably, when humidity settings were lowered the 
AH decreased.   The recommended minimum AH was met at all 
settings except the lowest humidity setting (one droplet) at a Vt 
of 640 mL. The AIRcon humidifier meets the AARC standard 
for temperature and humidity during standard mechanical ven-
tilation.  Comparison to current, widely used humidifiers and 
performance in pediatric ventilation is warranted.

1.   AARC Clinical Practice Guideline: Humidification during 
Mechanical Ventilation (1992).  Respir Care 37:887-890.

DISCLOSURES
Mr. Milnikel is an employee of Wilamed GmbH, manufacturers  
of the AIRcon humidifier. Mr. Tiffin was contracted by  
Wilamed GmbH to write the abstract.   

                                     Tidal Volume (mL)

480 640 800

One Droplet 32.9 27.6 33.7

Two Droplets 36.8 34.7 37.4

Three Droplets 41.4 44.2 42.2

OBJECTIVE
Our objective was to evaluate a new passover humidifier, the AIR-
con, using adult mechanical ventilation parameters on a test lung and 
compare performance to an internationally recommended standard.

METHODS
A Newport e360 ventilator (Newport Medical, Mesa Casa, 
CA) with dual heated wire circuit was used with tidal volumes 
(Vt) of 480 mL, 640 mL and 800 mL, rate of 14 bpm and 
PEEP of 5 cmH2O using a test lung.  Humidity was measured  
using the ISO8185 volumetric method.  Distal probe tempera-
ture was recorded every 6 seconds.  The humidifier (AIRcon, Wil-
amed, Germany) has adjustable temperature and three humidity  
settings. We set temperature to 37ºC, which provides gas to the 
distal probe at 39ºC to compensate for cooling.  We measured 
AH and T at each tidal volume and humidity setting.  

RESULTS
Under all conditions distal temperature averaged 39.0ºC with 
standard deviations 0.6ºC to 0.11ºC. AH is shown in mg/L.  

cAll FOr PreSeNterS
For the 2013 cSrt Annual education conference 

Niagara Falls ON

- Deadline for submission is September 30, 2012 -

The Education program Committee for the 2013 CSRT Annual Education Conference extends an  
invitation to all interested individuals to submit proposals for presentation at this education event to 

be held at the Sheraton on the Falls Hotel in Niagara Falls, Ontario, from May 30 to June 1, 2013.
The Education program Committee will consider abstracts for presentations from all areas of  

respiratory therapy practice. Our goal is to have the majority of education sessions delivered by 
respiratory therapists. The selection of presenters will be done by the Education program Committee, 
and if scores are equal, preference will be given to CSRT members. The CSRT will cover economy travel 

expenses, accommodation for a maximum of two (2) days, and will provide a complimentary full  
conference registration for selected presenters. Accommodation will not be provided to local speakers.

An individual may submit one or more abstracts and may present in one or more categories.  
Details can be found on the CSRT website (www.csrt.com) under Events, or contact the CSRT  

at 800-267-3422. To be accepted, abstracts must be submitted in the standard  
submission forms provided.
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ABSTRACT 
OBJECTIVE

To explore the experiences of family physicians and respiratory 
therapists in treating advanced chronic obstructive pulmonary 
disease (COPD) and their attitudes to the use of opioids for 
dyspnea in this context. 

DESIGN 
Qualitative methodology using one-on-one semistructured  
interviews. 

SETTING 
Southern New Brunswick (St Stephen to Sussex). 

pARTICIpANTS 
Ten family physicians and 8 respiratory therapists who worked 
in primary care settings. 

METHODS 
Participant interviews were audiorecorded, transcribed verbatim,  
coded conceptually, and thematically analyzed using interpretive 
description. 

MAIN FINDINGS 
Participants reported that patients with advanced COPD often 
suffered from inadequate control of their dyspnea in advanced  
stages and that they saw the potential value of opioids in this 
context; however, family physicians described discomfort  
prescribing opioids. Barriers included insufficient knowledge, 
lack of education and guidelines, and fear of censure. Those with 
palliative care experience tended to be more comfortable with 
opioid prescribing. 

CONCLUSION 
Findings suggest an important need to address barriers related 
to more effective treatment of refractory dyspnea in advanced 
COPD. Further, findings indicate these efforts should focus  
on effective palliation and innovative educational initiatives, as 
well as the development, promotion, and uptake of evidence-
based practice guidelines related to prescribing opioids for  
these patients. 

Copyright© the College of Family Physicians of Canada

the effect of budesonide/formoterol maintenance 
and reliever therapy on the risk of severe asthma  
exacerbations following episodes of high reliever 
use: an exploratory analysis of two randomised,  

controlled studies with comparisons to  
standard therapy

Roland Buhl, Piotr Kuna, Matthew J Peters,  
Tomas LG Andersson, Ian P Naya, Stefan Peterson and  

Klaus F Rabe 

Respiratory Research 2012, 13:59 doi:10.1186/ 
1465-9921-13-59

Published: 20 July 2012

ABSTRACT (pROVISIONAL) 
BACKGROUND

Divergent strategies have emerged for the management of severe  
asthma. One strategy utilises high and fixed doses of mainte-
nance treatment, usually inhaled corticosteroid/longacting 
beta2-agonist (ICS/LABA), supplemented by a short-acting 
beta2-agonist (SABA) as needed. Alternatively, budesonide/
formoterol is used as both maintenance and reliever therapy. 
The latter is superior to fixed-dose treatment in reducing severe 
exacerbations while achieving similar or better asthma control 
in other regards. Exacerbations may be reduced by the use of 
budesonide/formoterol as reliever medication during periods of 
unstable asthma. We examined the risk of a severe exacerbation 
in the period after a single day with high reliever use. 

METHODS
Episodes of high reliever use were quantified and exacerbations 
occurring post-index day with these episodes were examined 
post hoc in two double-blind studies comparing the efficacy 
and safety of budesonide/formoterol maintenance and reliever 
therapy (Symbicort SMARTTM, Turbuhaler(R)) 160/4.5 mug 
twice daily plus as needed with similar or higher maintenance 
doses of ICS/LABA plus SABA or formoterol. 



Canadian Journal of respiratory therapy
Journal Canadien de la thérapie respiratoire

suMMer | été 2012
VoluMe | nuMéro 48.2

40

RESULTS
Budesonide/formoterol maintenance and reliever therapy sig-
nificantly reduced the risk of episodes of high reliever use (>6 
inhalations/day) vs. all alternative ICS/LABA regimens. With 
conventional fixed-dose treatment the need for exacerbation 
treatment within 21 days ranged from 6.0-10.1% of days post-
index for all regimens compared with 2.5-3.4% of days with 
budesonide/formoterol maintenance and reliever therapy. 

CONCLUSIONS
Budesonide/formoterol maintenance and reliever therapy reduc-
es the incidence of high reliever episodes and the exacerbation 
burden immediately following these episodes vs. alternative ICS/
LABA plus SABA regimens at up to double the maintenance 
dose of ICS. Trial registration These studies do not have reg-
istration numbers as they were conducted before clinical trial 
registration was required.

Step-down from high dose fixed combination therapy 
in asthma patients: a randomized controlled trial

Alberto Papi, Gabriele Nicolini, Nunzio Crimi, Leonardo M Fabbri, 
Dario Olivieri, Andrea Rossi and Pierluigi Paggiaro 

Respiratory Research 2012, 13:54 doi:10.1186/1465-9921-13-54
Published: 25 June 2012

ABSTRACT (pROVISIONAL) 
BACKGROUND

Asthma guidelines suggest that therapy can be reduced once 
asthma is controlled. Despite these recommendations, asthmatic 
patients are seldom stepped down in clinical practice, and ques-
tions remain about when and how to reduce asthma therapy. 
The purpose of the present study was to evaluate lung function 
and asthma control in patients who were stepped down from the 
highest recommended dose of inhaled corticosteroid/long acting 
beta 2 agonist combination therapy. 

METHODS
This was a prospective, randomised, controlled, two-arm paral-
lel group study. Asthmatic patients who were fully controlled 
with a high daily dose (1000/100 ug) of fluticasone/salmeterol 
were randomly assigned to 6 months of open-label treatment 
with either 500/100 ug fluticasone/salmeterol Diskus daily or 
400/24 ug extrafine beclomethasone/formoterol pMDI daily. 
The primary outcome was the change in morning peak expira-
tory flow (PEF) values between baseline and the end of treat-
ment. The secondary outcomes included asthma control and 
exacerbation frequency. 

RESULTS
Four hundred twenty-two patients were included in the analysis. 
The PEF values remained above 95% of the predicted values 
throughout the study. The end-study morning PEF rates showed 
equivalence between the groups (difference between means, 2.49 
L/min; 95% CI, -13.43 to 18.42). No changes from baseline 
were detected in PEF and forced expiratory volume in 1 second 
measured at the clinics, in the symptom scores or in the use of 
rescue medication. Asthma control was maintained in 95.2% of 
the patients at 6 months. No significant differences between the 
groups were detected in any other parameter, including exacer-
bation frequency and adverse events. 

CONCLUSIONS
Stepping down patients whose asthma is controlled with the 
highest recommended dose of fluticasone/salmeterol to either 
500/100 ug fluticasone/salmeterol daily or 400/24 ug extra-fine 
beclomethasone/formoterol daily provides comparable mainte-
nance of lung function and asthma control. 

Trial Registration: clinicaltrials.gov NCT00497237.
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