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Résumé

L'hypertension est un facteur de risque mondial majeur qui touche environ 23 % de la
population canadienne. Si elle n'est pas diagnostiquée et traitée adéquatement, I'hypertension
artérielle entrainera des complications affectant le cceur, le cerveau ou les reins. Le diagnostic
et le traitement de I'hypertension dépendent en grande partie d'une mesure valide de la pression
artérielle (PA). Les lignes directrices d'Hypertension Canada préconisent ['utilisation de
méthodes de la mesure de la PA standardise, a savoir a domicile (MPAD), ambulatoire (MAPA),
en clinique (MPAC) et en clinique oscillométrique en série (MPAC-OS) pour la prise en charge
de I'hypertension. Ces méthodes de mesure de la PA ont été étudiées de facons indépendantes
en ce qui concerne les connaissances, la perception ou la pratique, mais pas systématiquement
et seulement particllement au Canada. Les professionnels de la santé, a savoir les médecins, les
infirmi¢res et les pharmaciens, jouent un rdéle important dans la mesure de la PA et, par
conséquent, une image plus claire de leurs connaissances, de leur perception et de leur pratique
est nécessaire. L'objectif de cette étude €tait ainsi d'évaluer les connaissances, la perception et
la pratique des médecins, infirmiéres et pharmaciens de travail en milieux de soins primaires a

travers le Québec concernant les quatre méthodes de mesure de la PA.

Pour identifier la littérature publiée sur ce sujet, une revue de la portée a été réalisée
évaluer systématiquement la littérature pour les quatre méthodes de la mesure de la PA en regard
des trois concepts pour les professionnels de la santé. Lorsque les résultats rapportés des études
individuelles étaient supérieurs a 50%, les études étaient classées comme adéquates pour les
connaissances, positives pour la perception et satisfaisantes pour la pratique. Au total, 72 études
ont été identifiées. Les résultats ont montré que les perceptions des professionnels de la santé
€taient positives, mais que leurs connaissances €taient insuffisantes et leur pratique
insatisfaisante, et que les infirmieres et les pharmaciens demeurent sous-étudiés. Ceci est le
premier article de la thése, et il a été publié. Une étude descriptive a été menée pour évaluer les
connaissances, la perception et la pratique les professionnels de la santé concernant la mesure
de la PA tant en clinique qu’en ambulatoire. A l'aide des lignes directrices d'Hypertension

Canada et de la littérature pertinente, un questionnaire élaboré par la chercheure a été formulé



et traduit en anglais et en frangais, puis validé par un panel de quatre experts dans le domaine

de I'hypertension.

La population de ’étude concernait tous les médecins, infirmiéres et pharmaciens
exergant en soins primaires au Québec ont €té sélectionnés pour cette étude. Le recrutement des
participants a €té réalis€ en collaboration avec leurs associations professionnelles respectives.
Les médecins et pharmaciens ont €t€ recrutés via la lettre d’information mensuelle de leurs
associations, tandis qu'une invitation personnalisée a été envoyée par courriel aux infirmieres.
Un lien vers une plateforme sécurisée suivi de deux rappels a €t€ transmis aux participants. La
collecte des données a eu lieu entre novembre 2019 et janvier 2020. Un certificat d'éthique a été
obtenu de I'UQTR. Les données ont €té analysées a |'aide de statistiques descriptives comprenant

la fréquence, le pourcentage, la moyenne et les écart types.

Quant aux résultats, un total de 453 infirmieres a participé au sondage. Le score global
des connaissances €tait inférieur a 50%, ce qui a ét€ jugé insuffisant. Cependant, le score global
pour la perception €tait supérieur a 50%, ce qui montre leur accord sur l'utilité¢ des méthodes la
mesure de la PA pour la gestion de ['hypertension. La pratique n'était pas satisfaisante pour les
méthodes ambulatoires, en particulier dans les domaines de I'éducation dispensée aux patients
mais €également des conseils dispens€s. Une I€gere évolution dans 1’utilisation des dispositifs
oscillométriques plutdt que les mesures manuelles a €t€ observée. Cependant, au Canada,
I'MPAC-OS, qui est la méthode préférée en clinique, n'est utilisée de fagon routinieére que par
un quart des infirmiéres. Il s’agit du deuxieme article de la these. Pour les résultats des médecins
et des pharmaciens, un total de 45 médecins et 30 pharmaciens ont participé€ a l'enquéte. Leur
score global de perception était supérieur a 50%, tandis que le score global de connaissance était
légerement supérieur a 50%, ce qui est assez adéquat. La pratique €tait assez satisfaisante pour
toutes les méthodes de mesure de la pression artérielle. Cependant, un pourcentage substantiel
de médecins (32%) et de pharmaciens (7%) utilisent encore l'auscultation manuelle comme
méthode de routine en clinique, tandis que seulement 13% des médecins et 3% des pharmaciens

utilisent la méthode MPAC-0OS.

A notre connaissance, il s'agit de la premiere €tude au Québec a dresser un portrait

complet de la connaissance, de la perception et de la pratique les professionnels de la santé pour



les quatre méthodes la mesure de la PA. Les résultats de I'examen de portée ont mis en €vidence
qu'une connaissance inadéquate et une pratique insatisfaisante des méthodes de la mesure de la
PA restent une préoccupation majeure dans le monde. Le fait est que les infirmieres et les
pharmaciens ont été peu étudiés, bien qu'une approche d'équipe multidisciplinaire soit fortement
encouragée pour la gestion de I'hypertension. Les résultats pour les médecins, les infirmieres et
les pharmaciens soulignent que les connaissances et la pratique sont sous-optimales et doivent
étre améliorées. La généralisabilité des résultats est cependant limitée pour les médecins et les
pharmaciens en raison de l'échantillon limité. Ces résultats pourraient aider a planifier d'autres
stratégies pour mettre en ceuvre la certification la mesure de la PA, guider I'application des
connaissances, mener d'autres recherches a travers le Canada pour obtenir une vue d'ensemble,
identifier les obstacles en la mesure de la PA et aider a combler le fossé entre les lignes
directrices et la pratique. Les efforts d'Hypertension Canada et d'autres sociétés d'hypertension
pour fournir des ressources éducatives et des outils aux professionnels de la santé sont louables.
[l faut donc s'assurer que les ressources disponibles sont mises en ceuvre et que la formation

continue est encourageée.

Mots clés : connaissances, perception, pratique, infirmiere, médecin, pharmacien, monitorage
ambulatoire de la pression artérielle, mesure de la pression artérielle a domicile, mesure de la
pression artérielle en clinique, mesure de la pression artérielle en clinique - oscillométrique en

série, détermination de la pression artérielle.



Abstract

Hypertension is a leading global risk factor affecting approximately 23% of the Canadian
population. If not diagnosed and treated accurately, hypertension will lead to complications
affecting the heart, brain, or kidneys. The diagnosis and treatment of hypertension depend
largely on accurate blood pressure measurement (BPM). Hypertension Canada Guidelines
recommend using standardized BPM methods, namely home (HBPM), ambulatory (ABPM),
office (OBPM), and automated (AOBP) for hypertension management. These BPM methods
have been studied independently concerning either knowledge, perception, or practice, but not
systematically and only partially in Canada. Health professionals (HPs), namely the physicians,
nurses, and pharmacists, play a significant role in BPM, and therefore a clearer picture of their
knowledge, perception, and practice is needed. The objective of this study was to assess the
knowledge, perception, and practice of the physicians, nurses, and pharmacists working in the

primary care settings across Quebec concerning the four BPM methods.

To identify the published literature on this topic, a scoping review was performed that
systematically appraised the literature for the four BPM methods and three concepts for HPs.
When results reported from individual studies were above 50%, studies were classified as
adequate for knowledge, positive for perception, and satisfactory for practice. A total of 72
studies were identified. The results showed that health professionals' perceptions were positive,
but their knowledge was inadequate, the practice was unsatisfactory, and nurses and pharmacists
remained understudied. This is the first article of the thesis, and it was published. A descriptive
study was conducted to assess knowledge, perception and practice of HPs concerning
ambulatory and clinic BPM methods. Using Hypertension Canada Guidelines and relevant
literature, an investigator-initiated questionnaire was formulated and translated in English and
French and further validated by a panel of four experts in the field of hypertension. All registered
physicians, nurses, and pharmacists practicing in primary care across Quebec were selected for
this study. Recruitment of participants was executed in collaboration with their respective
professional associations. Physicians and pharmacists were recruited through the monthly
newsletter of their associations, while a personalized invitation was sent by email to nurses. A

link to a secured platform followed by two reminders was provided to participants. Data
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collection took place between November 2019-January 2020. An ethical certificate was
obtained from UQTR. Data was analyzed using descriptive statistics including frequency,

ercentage, mean and standard deviation.
P g

As for results, a total of 453 nurses participated in the survey. The overall knowledge
score was below 50%, which was considered inadequate. However, the overall perception score
was above 50%, showing their agreement on the usefulness of BPM methods for hypertension
management. The practice was unsatisfactory for HBPM and ABPM methods, especially in the
areas of education and frequency of recommending it to patients, while a slight change from
manual auscultation to the oscitlometric device is observed. However, in Canada, AOBP, which
is the preferred method in-clinic, is used routinely only by a quarter of the nurses. This is the
second article of the thesis. For the results of physicians and pharmacists, a total of 45 physicians
and 30 pharmacists participated in the survey. Their overall perception score was above 50%,
while the overall knowledge score was slightly above 50%, which is fairly adequate. The
practice was somewhat satisfactory for all BPM methods. However, a substantial percentage of
physicians (32%) and pharmacists (7%) use manual auscultation as a routine in-clinic method,

while only 13% of physicians and 30% of pharmacists use the AOBP method.

To our best knowledge, this is the first study in Québec and Canada to depict a complete
picture of the knowledge, perception, and practice of HPs for all four BPM methods. The results
of the scoping review highlighted that inadequate knowledge and unsatisfactory practice of
BPM methods remain a major concern worldwide. The fact is that the nurses and pharmacists
were understudied, although a multidisciplinary team approach is strongly promoted for the
management of hypertension. The results for physicians, nurses, and pharmacists highlight that
the knowledge and practice are suboptimal and need improvement. However, the
generalisability of the results is limited for physicians and pharmacists due to the limited sample.
These findings could help plan further strategies to implement BPM certification, guide in
knowledge translation, conduct further research across Canada to get a larger picture, identify
barriers in BPM, and help bridge the gap between guidelines and practice. The efforts of

Hypertension Canada and other hypertension societies to provide educational resources and

vii



tools for HPs are commendable. Therefore, it must be ensured that the available resources are

implemented, and that continuing education is encouraged.

Keywords: knowledge, perception, practice, nurse, physician, pharmacist, ambulatory blood
pressure monitoring, home blood pressure monitoring, automated office blood pressure

measurement, blood pressure determination.
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Introduction

This doctoral thesis consists of 8 chapters. Chapter | covers the research problem and
its objectives. Chapter 2 covers the literature review that includes hypertension, the
pathophysiology of hypertension, management of hypertension, blood pressure measurement
(BPM) evolution, the importance of BPM methods in hypertension management, the diagnostic
algorithm in Canada, recommendations concerning BPM methods, sources of errors during
BPM, educational interventions on BPM, the role of the nurse in hypertension management, the
role of health professionals (HP) in BPM and the conceptual framework adopted for this
research. Chapter 3 covers the first article of the research on literature review entitled:
Knowledge, Perception and Practice of Health Professionals Regarding Blood Pressure
Measurement Methods: A Scoping Review, which is published in the Journal of Hypertension.
Chapter 4 covers the methodology of the research. Chapter 5 covers the second article of the
research entitled: Knowledge, Perception and Practice of Québec Nurses for Ambulatory and
Clinic Blood Pressure Measurement Methods: Are We There Yet? which is published in the
Journal of Hypertension. Chapter 6 covers the results of physicians and pharmacists entitled:
Knowledge, Perception and Practice of Québec physicians and pharmacists for Ambulatory and
Clinic Blood Pressure Measurement Methods. Chapter 7 covers a general discussion, limits,
strengths, and recommendations for education, practice, and research. Finally, chapter 8

concludes this thesis.



Chapter 1. Research problem

Background

Cardiovascular diseases are the leading cause of death worldwide, accounting for more
than 17,3 million deaths annually in 2013 and expect to rise by more than 50% by the end of
the next decade (Benjamin et al., 2017; Stanaway et al., 2018). Hypertension is the leading
global risk factor accounting for 9,4 million deaths annually and 7% of the disability-adjusted
life years (DALYs) (Lim et al., 2012). In 2000, | out of 6 world's adult population aged 20 years
and above had hypertension which increased by 7,7% in 2010 and is predicted to grow by 50%
by 2050 (Kearney et al., 2005; Mills et al., 2016). In 2010, a total of 31% of the global adult
population (32% among men and 30% among women); had hypertension defined as systolic
blood pressure (SBP) >140 mmHg and diastolic blood pressure (DBP)>90 mmHg (Mills et al.,
2016); while in 2015, 24% men and 20% women had hypertension (Zhou et al., 2017). Also,
the prevalence of hypertension was higher in the low- and middle-income countries (LMICs)
(32%, 1.04 billion people) as compared to high-income countries (HICs) (29%, 349 million
people) (Mills et al., 2016; Mills, Stefanescu, & He, 2020). Despite the increase in prevalence,
the proportion of hypertension awareness, treatment, and control is considerably lower in
LMICs than HICs (Geldsetzer et al., 2019; Mills et al., 2020). Recent global data reported that
among the 34% with hypertension, 59% were aware of their diagnosis, 55% were treated, 32%

were controlled, while 32% had never had their BP measured before (Beaney et al., 2020).

In Canada, approximately 23% of the adult population [24,3% women and 21,7% men]
have been diagnosed with hypertension (Robitaille et al., 2012). The Canadian rates for
hypertension awareness, treatment, and control are highest in the world and have significantly
increased from 13,2% to 64,6% between 1992 and 2007, and the rate continued to grow to 68,1%
in2013 (McAlisteretal., 2011; Padwal, Bienek, McAlister, & Campbell, 2016). This attributed
to various health strategies that include a well-funded medical and public health system, efforts
of health care organizations and professionals to reduce the burden of hypertension, the presence
of annually updated Hypertension Canada guidelines, and a robust implementation framework

for these guidelines, the efficacy of knowledge translation about hypertension, its diagnosis, and



treatment (Campbell & Chen, 2010; Campbell & Feldman, 2016; Schiffrin et al., 2016). Even
with these significant improvements, hypertension remains uncontrolled in >30% of individuals,
and about 16% of individuals are unaware of their high BP, thus susceptible to health
complications (Padwal et al., 2016). Furthermore, despite the achievements, the hypertension
awareness, treatment and control rates in Canada declined substantially between 2007-2017 and,
mainly, in women (Leung et al., 2020). In Canada, hypertension attributable costs were nearly
$14 billion in 2010 and were estimated to increase to $20.5 billion by 2020 (Weaver et al.,
2015).

Hypertension

Hypertension is defined as elevated systolic blood pressure (SBP) of >140 mmHg and
diastolic blood pressure (DBP) of > 90 mmHg (Kaplan, Victor, & Flynn, 2015). Several factors,
including age, genetic, environmental, and lifestyle, contribute to the onset of hypertension
(Kaplan et al., 2015; Staessen, Wang, Bianchi, & Birkenhédger, 2003). The prevalence of
hypertension increases significantly with age (Buford, 2016). The pathogenesis of hypertension
is multifactorial, involving the central nervous system, renal system, and endocrine system
(Kaplan et al., 2015; Oparil, Zaman, & Calhoun, 2003). Hypertension is often called the silent
killer, and it often remains undetected until the complications arise (Kaplan et al., 2015). If left
untreated, hypertension can increase a person's risk of coronary heart disease (CHD),
myocardial infarction (MI), congestive cardiac failure (CHF), peripheral artery disease (PAD),
cerebrovascular accident (CVA), retinopathy, chronic renal failure (CRF) and dementia (Kaplan
etal., 2015). Mostly hypertension shows no symptoms and can be diagnosed through proper BP
measurement (BPM) (Oparil et al., 2018).



Blood pressure measurement

The impact of uncontrolled or untreated hypertension among the adult population is a
significant contributor to cardiovascular risk and the overall burden of the disease (Zhou, Xi,
Zhao, Wang, & Veeranki, 2018). Early diagnosis and treatment are essential to reduce this
impact (Veiga et al., 2016). Accurate BPM is crucial for the optimal diagnosis and treatment of
hypertension (Cloutier et al., 2015; Pickering et al., 2005). Accurate BPM requires standardized
measurement methods, proper patient preparation, calibrated device, and valid interpretation of
readings (Cloutier et al., 2015; Kallioinen, Hill, Horswill, Ward, & Watson, 2017, Padwal et al.,
2019). Inconsistency in BPM results in misdiagnosis and treatment inaccuracies, further
increasing cardiovascular risk (Campbell, Myers, & McKay, 1999; McKay, Raju, & Campbell,
1992; Ray, Nawarskas, & Anderson, 2012).

Such inaccuracies have many sources categorized into patient-related, technique-related,
equipment-related, and observer-related (Kallioinen et al., 2017; Muntner et al., 2019; Padwal
et al., 2019). For example, the common factors related technique include arm position below
heart level, which can lead to an overestimation of BP by 7-10/8-11 mmHg, leg crossing
increases BP by 8-10/4-5 mmHg and talking during the procedure increases BP by 17/13 mmHg.
These factors can lead to misinterpretation of BP (Campbell, Culleton, & McKay, 2005;
Kallioinen et al.,, 2017; Netea, Lenders, Smits, & Thien, 2003). In addition, constant
overestimation and underestimation of BP by 5 mmHg can lead to incorrect diagnosis and
inappropriate treatment with antihypertensive medications, further increasing unnecessary
treatment costs (Campbell et al., 2005, Handler, 2009; Jones, Appel, Sheps, Roccella, &
Lenfant, 2003; Ray et al., 2012; Turner, Baker, & Kam, 2004). Hence, it is essential to consider

these factors when measuring BP to ensure the accurate measurement is performed.
Blood pressure measurement methods

In Canada, special efforts have been made to improve hypertension diagnosis and
treatment through dedicated guidelines (Rabi et al., 2020). Guidelines regarding BPM have been

widely available in Canada through various dissemination activities (Campbell et al., 2012).



These guidelines are essential for HP to accurately measure BP using the standardized BPM
methods (Rabi et al., 2020). Standardized BPM methods exist for out-of-office and in-oftice:
out-of-office BPM includes ambulatory (ABPM) and home (HBPM), and in-office BPM
includes office (OBPM) and automated (AOBP) methods. HBPM refers to BP measured by the
patient with an oscillometric device twice in the moming and twice in the evening for seven
days. ABPM refers to out-of-clinic BPM using a fully automated device that automatically
calculates and records BP readings (every 20-30 minutes over 24hr) (Blom et al., 2015; Cloutier
et al., 2015). These methods have gained increasing importance in the clinical approach for
measuring BP and are recommended and supported by Hypertension Canada guidelines
(Cloutier et al., 2015; Rabi et al., 2020). OBPM refers to in-clinic BPM by a trained HP using
electronic oscillometric upper arm devices. AOBP refers to in-clinic BPM using a fully
automated device that automatically records multiple BP readings and averages those readings
without an HP (Blom et al., 2015; Cloutier et al., 2015). Traditionally, office BP measurement
was performed manually using the auscultatory method with mercury or aneroid
sphygmomanometers and a stethoscope (Cloutier et al., 2015). However, due to various factors
such as environmental concerns, device errors, and misdiagnosis of hypertension leading to
inappropriate treatment, these auscultatory techniques are no longer recommended by the
Hypertension Canada guidelines and OBPM with oscillometric devices that are preferred over
auscultation (Blom et al., 2015; Cloutier et al., 2015; Gelfer, Dawes, Kaczorowski, Padwal, &

Cloutier, 2015; Rabi et al., 2020).

Twenty-four-hour ABPM is considered as the gold standard for diagnosis of
hypertension, and HBPM is considered for diagnosis and long-term follow-up in adults with
inadequately controlled BP (Cloutier et al., 2015; Padwal et al., 2019; Parati, Ochoa, & Bilo,
2017; Rabi et al., 2020). As for HBPM and ABPM, certain advantages lead to a much better BP
assessment (Cloutier et al., 2015; Lamarre-Cliché, Cheong, & Larochelle, 2011; Padwal et al.,
2019; Parati et al., 2017).

These include eliminating observer error, eliminating the white coat effect, and detecting
masked hypertension. (Cloutier et al., 2015; Lamarre-Cliché et al., 2011; Padwal et al., 2019;

Parati et al., 2017). ABPM requires less patient involvement, minimal patient training, and the



ability to provide nighttime BPM (Cloutier et al., 2015; Lamarre-Cliché et al., 2011; Padwal et
al., 2019). HBPM requires patient training to improve clinical decisions and help patients better
control their hypertension (Lamarre-Cliché et al., 2011; Milot et al., 2015; Parati et al., 2017;
Uhlig, Patel, Ip, Kitsios, & Balk, 2013). For decades, BP was measured routinely in the clinic
using the auscultatory technique (Pickering, 2003; Staessen et al., 2017). However, with
growing evidence about the several disadvantages of auscultatory technique, there has been a
shift to the use of electronic (OBPM) and automated (AOBP) devices (Campbell, McKay,
Chockalingam, & Fodor, 1994; Cloutier et al., 2015; Gelfer et al., 2015; Lamarre-Cliché et al.,
2011; Myers, 2014; Padwal et al., 2019; Rinfret et al., 2017; Schiffrin et al., 2016; Staessen et
al., 2017). The advantage of OBPM is that it reduces much of the observer related error (e.g.,
the terminal digit preference), while AOBP requires minimal training and minimal human
involvement, which has been shown to eliminate much of the white coat effect linked with
OBPM (Campbell et al., 2014; Lamarre-Cliché et al., 2011; Padwal et al., 2019; Parati et al.,
2017; Rinfret et al., 2017). In Canada, measurement using an electronic (oscillometric) upper
arm device is preferred over auscultation, and AOBP is the preferred in-office BPM method

(Rabi et al., 2020).
Blood pressure measurement by health professionals

HP plays an essential role in hypertension management (Campbell et al., 2017; Rabi et
al., 2020). Moreover, BPM is a routinely performed procedure by HP, who has received specific
training in BPM (Kaczorowski, Dawes, & Gelfer, 2012). Inadequately performed BPM causes
misdiagnosis and suboptimal BP control. Hence recommendations must be followed by HP
when measuring BP. However, several studies performed over the past have shown that BPM
recommendations are rarely followed in clinical practice (Campbell et al., 2005; Campbell et
al., 2017; Campbell et al., 1994; Campbell, Myers, et al., 1999; Coogan, Marra, & Lomonaco,
2015; McAlister, Campbell, Zarnke, Levine, & Graham, 2001; McKay et al., 1992; Ray et al.,
2012).

HP, namely the physicians, nurses, and pharmacists, are involved in long-term

hypertension management and providing education to patients (Campbell et al., 2019; Lamb, Al



Hamarneh, Houle, Leung, & Tsuyuki, 2018; Schiffrin et al., 2016). However, it has been
demonstrated that education is rarely provided to their patients (Milot et al., 2015; Wagner et
al., 2013). A Canadian study that assessed the perception of primary care physicians and their
patients concerning HBPM reported that 78% of patients had an HBPM device (Logan, Dunati,
Mclsaac, Irvine, & Tisler, 2008). However, only 8% of patients received specific education from
their physicians and pharmacists on BPM and interpretation of results, while 45% did not
receive any specific education (Logan et al., 2008). Results show that physicians will use HBPM
when making diagnostic and therapeutic decisions but only 13% will in fact use HBPM for

diagnostic purposes (Logan et al., 2008).

Global data reports that knowledge of HP concerning diagnostic thresholds and technical
aspects for BPM methods was inadequate, and their practice for all four BPM methods was also
unsatisfactory (Block et al., 2018; Coogan et al., 2015; Dalfo-Pibernat et al., 2018; Dickson &
Birkett, 1988; Dickson et al., 2013; Matowe, Abahussain, Awad, & Capps, 2008; Sebo, Pechere-
Bertschi, Herrmann, Haller, & Bovier, 2014; Tsakiri, Stergiou, & Boivin, 2013). The only
Canadian study that assessed nurses' knowledge concerning OBPM showed inadequate
knowledge regarding the technical aspects (Cloutier, 2007). Another recent survey in Canada
has shown some improvement in physicians, but the small survey performed only with
physicians also showed severe deficiencies in practice that are still present (Kaczorowski et al.,
2017). The use of the auscultatory method by more than half of the physicians is a big concern
(Kaczorowski et al., 2017). The lack of implementation of guidelines in clinical practice is due
to the barriers. Some of the significant barriers include inadequate knowledge, lack of
supervised training for health professionals, non-availability of BPM equipment, time
constraints for health professionals (Hwang, Aigbe, Ju, Jackson, & Sedlock, 2018; Kaczorowski
et al., 2017; Kronish et al., 2017; Logan et al., 2008; Lugtenberg, Burgers, Besters, Han, &
Westert, 201 1; McAlister et al., 2001; Tislér et al., 2006).

Several studies highlight the need for continuing education, certification in BPM, use of
automated devices to improve the knowledge and practice of HP (Campbell et al., 2019;
Campbell et al., 2012; Coogan et al., 2015; Padwal et al., 2019). Various educational resources
are made available by hypertension Canada (Rabi et al., 2020). Despite their availability, the



knowledge and practice of HP are suboptimal. Moreover, most published studies have focused
only on physicians, but nurses and pharmacists who are also an integral part of hypertension

management are understudied.

Research purpose

Adequate knowledge, perception and practice are essential elements of BPM. The
evidence highlights the gap between guidelines and knowledge, perception, and practice of HP.
In Canada, the topic of interest is partially studied. To our knowledge, this study is the first in
Canada to assess the three concepts, the three health professionals and the four methods of BPM.
To improve hypertension management and BP control rates, the proposed study intends to assess
knowledge, perception, and practice of physicians, nurses, and pharmacists, working in primary
care settings of Quebec concerning all four BPM methods. A descriptive study covering the
primary care settings across Quebec is surveyed. This study will benefit all HP working in
clinical, educational, and research sectors. Future clinicians, students, and researchers can better
understand to excel in their field and provide the community with best possible services. This
research will also provide future goals in hypertension, plan and develop new strategies, guide

knowledge translation, implement policies and protocols, and formulate guidelines.
Research objectives

1. To assess knowledge, perception, and practice of health professionals regarding
ambulatory and clinic BPM methods through a scoping review.

2. To assess knowledge, perception, and practice of Québec nurses, physicians and
pharmacists working in primary care settings regarding ambulatory and clinic BPM

methods.



Chapter 2. Literature Review

Hypertension

Chronically elevated BP is known as systemic arterial hypertension or hypertension or
high blood pressure (Bakris & Sorrentino, 2018; Oparil et al., 2003). Hypertension is a risk
factor that affects 40% global adult population and 23% of the Canadian adult population (Leung
etal., 2020; Lim et al., 2012; Padwal et al., 2016). If not treated leads to complications affecting
numerous organ systems, including the brain, heart, kidney, eyes and peripheral vasculature.
Hypertension significantly increases CVD risk, including stroke, ischemic heart disease, heart
failure, peripheral vascular disease, renal failure, dementia, and other diseases. Individuals with
high-normal BP (130-139/85-89 mmHg) have a three-fold increased risk of hypertension and a
two-fold increased risk of CVD (Julius et al., 2006). For every 20 mm Hg increase in SBP to >
115 mm Hg or a 10 mm Hg increase in DBP to > 75 mm Hg, the risk of cardiovascular mortality
doubles (Lewington, Clarke, Qizilbash, Peto, & Collins, 2002; Padwal et al., 2016). For
example, the Framingham Heart Study showed a direct association between chronic heart
disease and stroke morbidity and mortality with hypertension. The study showed that SBP >120
mm Hg and DBP <70 mm Hg were associated with a CVD risk equivalent to approximately 20
mm Hg of additional SBP elevation (Franklin & Wong, 2013). Furthermore, the most significant
number of SBP-related deaths (>115 mmHg) were caused by ischemic heart disease (55%),
hemorrhagic stroke (58%) and ischemic stroke (50%) (Forouzanfar et al., 2017)

BP is expressed as the ratio of SBP, which is the pressure exerted on the arterial walls
when the heart contracts, to DBP, which is the pressure exerted on arterial walls when the heart
relaxes (Bakris & Sorrentino, 2018; Kaplan et al., 2015; Oparil & Weber, 2005). Systole and
diastole are two phases of the cardiac cycle. In the systolic phase, the left and the right ventricles
contract and blood is ejected into the aorta and pulmonary artery. In the diastolic phase, blood
returns to the heart from the superior and inferior vena cava and flows into the right atrium and
ventricle between two systoles. During systole, the arterial BP increases and is about 115
mmHg, while during diastole, the arterial BP decreases and is about 75 mmHg (Hoit, 2014).

Therefore, both SBP and DBP are essential components of BP and must be carefully monitored



to accurately diagnose hypertension. Hypertension may be primary or secondary (Bakris &
Sorrentino, 2018; Kaplan etal., 2015; Oparil et al., 2003). Most patients (90-95%) have primary
or essential hypertension, which is multifactorial and involves genetics, environmental,
metabolic, and vascular etiology, which is discussed further below. Secondary hypertension is
associated with underlying conditions such as primary aldosteronism, pheochromocytoma, or

renal artery stenosis.
Blood pressure regulation

BP is determined by cardiac output and peripheral vascular resistance (Bakris &
Sorrentino, 2018; Beevers, Lip, & O'Brien, 2001; Hall et al., 2012; Mayet & Hughes, 2003;
Oparil & Weber, 2005). The elevation in mean BP occurs when one of these physiological
components is increased. Cardiac output is the product of heart rate and stroke volume. Heart
rate is the number of heartbeats in a given time. Stroke volume is the volume of blood pumped
out of the left ventricle during each ventricular contraction. Thus, stroke volume is an essential
determinant of cardiac output. Stroke volume is influenced by preload, afterload, and ventricular
muscle contractility. First, the preload, also known as left ventricular end-diastolic volume, is
the load on ventricular muscles during the diastole. Increased preload further increases the stroke
volume. Second, the afterload is the pressure against which the left ventricle has to push the

blood into the systemic circulation during each contraction.

Afterload increases when stroke volume is decreased. Ventricular muscle contractility
is the ability of cardiac muscles to contract, which 1s affected by the change in preload and
afterload. All of these factors ultimately affect cardiac output. Peripheral vascular resistance is
the resistance of blood flow in the circulatory system. It is determined by the diameter of small
arteries and arterioles and controlled by the smooth muscle cells (Bakris & Sorrentino, 2018;
Oparil & Weber, 2005; Schiffrin, 2020). Prolonged smooth muscle contraction induces
structural changes in the arteriolar vessel walls, resulting in an irreversible increase in BP. Small
arteries and arterioles are the main sites for flow resistance and are responsible for 70% of all
peripheral vascular resistance (Schiffrin, 2020). Changes in large arteries such as the aorta and

its major branches or the microcirculation such as small arteries, arterioles, capillaries, and
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venules allow peripheral vascular resistance to increase. (Greene, Tonellato, Lui, Lombard, &
Cowley, 1989; Schiffrin, 2020). Most patients with essential hypertension have an average
cardiac output but elevated peripheral vascular resistance (Kaplan et al., 2015). Given the
importance of these two physiological components on BP regulation, any changes are directly

related to the cause of hypertension.
Mosaic theory behind primary hypertension

The etiology and pathophysiology of hypertension are multifactorial, multifaceted, and
involve many interconnected physiological processes (Touyz, Feldman, Harrison, & Schiftrin,
2020). The mosaic theory, first mentioned in 1982 by Page et al., highlights the molecular and
cellular mechanisms involved in hypertension (Page, 1982). This theory indicates that several
factors, including genetic, environmental, anatomic, and adaptive, neural, endocrine, humoral,
and hemodynamic factors, are responsible for the pathophysiology of hypertension (Page, 1982;
Touyz, Feldman, et al., 2020).

The factors as indicated in mosaic theory by Page et al. are briefly presented. First, for
genetics involvement, the mosaic theory of hypertension was the first to model the effect of
genetics on hypertension and is now well recognized as a dynamic polygenic disease state
(Frame & Wainford, 2017; Frohlich, Dustan, & Bumpus, 1991; Page, 1982). According to Page
et al., the genetic factor influences the overall pattern of the body, and therefore patients with
hypertension differ from one another because of their genetic disposition (Page, 1982). Second,
environmental factors such as stress, diet, and pollutants can stimulate the immune cells, renal
and vascular system contributing to increased cardiac output and BP (Harrison, 2013; Oparil et
al., 2003; Page, 1982). Third anatomic factors include the abnormalities such as coarctation of
the aorta, atresia, and aneurysm of the renal artery and are directly linked to hypertension.
Fourth, adaptive factors include regulating intracellular sodium and calcium pump by the cell
membrane (Page, 1982). Any dysfunction in the sodium-calcium pump directly impacts the
peripheral vascular resistance causing hypertension. Fifth neural factors include the complex
nervous system mechanism linked to the increased nerve firing that increases the sympathetic

outflow. Sixth, endocrine and humoral factors such as angiotensin I, aldosterone, and
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catecholamines directly or indirectly affect cardiac output and peripheral vascular resistance,
thereby increasing BP (Page, 1982). Finally, hemodynamic factors include blood flow and
volume, cardiac output and peripheral vascular resistance. Any changes or dysfunction in these

factors causes hypertension (Page, 1982).

With advancements in research, additional factors have now been added to the mosaic
theory that includes genomics, oxidative stress, inflammation, hyperinsulinemia and insulin
resistance, vascular, sex hormones, influences of the sympathetic nervous system, angiotensin
I1 receptor, and as they all appear to be associated with target organ damage (Assersen, Sumners,
& Steckelings, 2020; da Silva et al., 2020; Del alio, Sved, & Stocker, 2020; Feldman, 2020; Lip
& Padmanabhan, 2020; Marc, Boitard, Balavoine, Azizi, & Llorens-Cortes, 2020; Oparil et al.,
2003; Schiffrin, 2020; Touyz, Feldman, et al., 2020; Touyz, Rios, et al., 2020; Xiao & Harrison,
2020). Few important factors, as an example, are briefly presented. For genomics, recent
evidence suggests a variety of genes or, more specifically, allelic variants have been linked to
an increased risk of developing hypertension (Lip & Padmanabhan, 2020; Oparil et al., 2018;
Oparil et al., 2003). Padmanabhan et al. reviewed and updated Paige’s mosaic model of BP
control after finding approximately 25 unusual mutations and over 50 single nucleotide
polymorphisms that affect BP (Frame & Wainford, 2017, Padmanabhan, Caulfield, &
Dominiczak, 2015; Page, 1982). Another critical factor is the oxidative stress that multiple
authors have identified as playing an important role in hypertension (Ceriello, 2008; Harrison
& Gongora, 2009; Schiffrin, 2020; Touyz, Rios, et al., 2020). Oxidative stress is caused by an
imbalance between oxidants and antioxidants, leading to a disruption of oxidation-reduction
signalling, control, and molecular damage (Touyz, Rios, et al., 2020). Oxidative stress is
characterized by excessive production of reactive oxygen species and altered oxidation-
reduction. An enzyme called NADPH oxidases, an essential source of cardiovascular reactive
oxygen species is most commonly found in the heart, vessels, kidneys, and immune system
(Touyz, Rios, et al., 2020). [n hypertension, there is the increased expression and activity of
NADPH oxidases, which is one of the primary mechanisms responsible for oxidative stress in
cardiovascular diseases. Furthermore, hypertension associated with inflammation, fibrosis, and
activation of immune cell processes is caused by oxidative stress (Harrison et al., 2011; Touyz,

Rios, et al., 2020; Xiao & Harrison, 2020). Regarding metabolic syndrome, studies have shown
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a correlation between insulin resistance, hyperinsulinemia, and elevated BP (da Silva et al.,
2020; Ferrannini et al., 1987; Julius, Gudbrandsson, Jamerson, Tariq Shahab, & Andersson,
1991). These metabolic syndrome increases sympathetic nervous system activity, impairs
kidney function, and increases BP (da Silva et al., 2020). Vascular factors are associated with
reactive oxygen species that cause vascular remodelling and vasoconstriction, increasing
peripheral vascular resistance and BP and eventually contributing to target organ damage

(Harrison, 2013; Schiffrin, 2020).
Main systems involved in hypertension

BP regulation is complex, and multiple systems come into play. The main systems
involved are the autonomic nervous system, the renal system, and the vascular system. Any
impairment or interference in the mechanisms involved in BP regulation involving these
systems can lead to an increase in BP and therefore causing target organ damage (Hall et al.,

2012; Oparil et al., 2018).

Autonomic nervous system

The autonomic nervous system controls the cardiac and vascular functions and has a
vital role in BP regulation through autonomic vasomotor nerves and circulating catecholamines
(Maki-Petaja et al., 2016). The autonomic nervous system plays a significant role in short-term
and long-term BP regulation (Charkoudian & Rabbitts, 2009; DeLalio et al., 2020; Joyner,
Charkoudian, & Wallin, 2010). The autonomic nervous system consists of the sympathetic and
parasympathetic nervous systems (Kaplan et al., 2015). The activation of the sympathetic
nervous system stimulates the body for fight or flight response, thereby increasing BP, heart
rate, stroke volume and cardiac output. On the contrary, activation of the parasympathetic
nervous system stimulates the body for rest and digest response, thereby decreasing BP and
heart rate. Compared to normotensive patients, hypertensive patients have increased
sympathetic and decreased parasympathetic activity (DeLalio et al., 2020; Grassi, Mark, &
Esler, 2015; Maki-Petaja et al., 2016; Mancia & Grassi, 2014).
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BP regulation involves baroreceptors, chemoreceptors and adrenergic receptors (Kaplan
et al,, 2015). However, the baroreceptors play the primary role in BP regulation. Baroreceptors
are the sensory afferent nerve endings located in the carotid sinuses and aortic arch. Their
function is to detect BP changes and respond by sending the sensory information to the
autonomic nervous system to regulate BP (Charkoudian & Rabbitts, 2009; Kaplan et al., 2015).
The baroreceptors are activated due to increased BP, cardiac filling pressure or stretching of the
blood vessel wall. Inhibitory signals are sent to the autonomic nervous system to increase
parasympathetic activity and decrease sympathetic activity, causing bradycardia, myocardial
contractility, vasodilation, and decreased stroke volume. During a short-term drop in BP, the
baroreceptors transmit the sensory information to the autonomic nervous system to react
opposite by increasing BP, stroke volume, heart rate and creating vasoconstriction (Charkoudian

& Rabbitts, 2009; Kaplan et al., 2015).

As for the chemoreceptors, they are primarily involved in maintaining respiration and
play a part in BP regulation. They are specialized sensory receptors located in the carotid bodies
that detect changes in arterial blood oxygen, carbon dioxide and pH levels. Activation of
chemoreceptors in response to decreased oxygen levels (hypoxia) or increased carbon dioxide
levels (hypercapnia), or decreased pH levels (acidosis) causes increased stimulation of the
sympathetic nervous system. This effect causes tachycardia and vasoconstriction, thereby
increasing cardiac output and BP. The effect is seen among hypertensive patients with sleep
apnea. Repeated activation of chemoreceptors in sleep apnea contributes to increased BP (Bakris

& Sorrentino, 2018; Kaplan et al., 2015; Lanfranchi & Somers, 201 1).

The adrenergic receptors mainly mediate the effect of neurotransmitters such as
epinephrine and non-epinephrine of the sympathetic nervous system. The adrenergic receptors
consist of alpha and beta receptors located on arteries and in the heart. In response to the release
of neurotransmitters, stimulation of alpha receptors causes vasoconstriction, vascular
remodelling and hypertrophy, which increases BP and stimulation of beta receptors cause
increased ventricular contractility, tachycardia and increased cardiac output (Bakris &

Sorrentino, 2018; Grassi et al., 2002; Kaplan et al., 2015).
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Renal system

The renal system influence BP through the renin-angiotensin-aldosterone-system
(RAAS) (Assersen et al., 2020; Beevers et al., 2001; Fountain & Lappin, 2021; Kaplan et al.,
2015; Oparil et al., 2018). RAAS and natriuretic peptides play a significant role in BP regulation
and hypertension. RAAS helps regulate blood volume and peripheral vascular resistance by
increasing sodium reabsorption, water reabsorption and vascular tone. In response to decreased
sodium intake, renal hypoperfusion, or systematic nervous system stimulation, the kidney's
juxtaglomerular cells cause renin secretion. Renin, an enzyme, then acts on angiotensinogen, a
renin substrate produced in the liver that converts into angiotensin I, a physiologically inactive
product, which is then converted to angiotensin II by the angiotensin-converting enzyme. The

angiotensin-converting enzyme is found preliminarily in the lungs and kidneys.

The release of angiotensin II has a cascade of events occurring that affects the kidneys,
adrenal cortex, arterioles, and brain, resulting in increased BP (Assersen et al., 2020; Beevers et
al., 2001; Fountain & Lappin, 2021; Kaplan et al., 2015; Oparil et al., 2018). On kidneys,
angiotensin Il causes vasoconstriction of efferent and afferent renal arterioles and increases
sodium reabsorption, thereby increasing the stroke volume. The effect on the adrenal cortex
occurs due to the stimulation of zona glomerulosa causes the release of aldosterone. Aldosterone
causes an increase in sodium reabsorption and potassium excretion at the distal tubule and
collecting duct of the nephron, which in turn causes increased sodium reabsorption. This effect
results in increased sodium levels in the body that causes an increase in osmolarity, blood, and
extracellular fluid volume, resulting in increased BP (Beevers et al., 2001; Hall et al., 2012;
Oparil et al., 2018). On the arterioles, angiotensin II acts as a potent vasoconstrictor, thereby
increasing BP. It binds to G protein receptors leading to vasoconstriction, causing increased
peripheral vascular resistance and BP. Finally, angiotensin II has three effects on the brain: first,
it binds to the hypothalamus causing thirst and increased water consumption. Second, it causes
the pituitary gland to release antidiuretic hormone or vasopressin to increase water reabsorption
in kidneys. Third, it reduces the baroreceptor reflex sensitivity, thereby decreasing the
baroreceptor's response to increased BP, which is incompatible with the RAAS target (Fountain

& Lappin, 2021; Hall et al., 2012). The result of all these interactions is an increase in sodium
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water and peripheral vascular resistance (Fountain & Lappin, 2021; Hall et al., 2012; Kaplan et
al., 2015). Studies have shown that angiotensin I is associated with endothelial dysfunction and
has fibrotic and inflammatory effects due to increased oxidative stress resulting in renal, cardiac,
vascular injury and target organ damage (Assersen et al., 2020; Long, Price, Herrera-Acosta, &

Johnson, 2004; Schiffrin, 2020; Touyz et al., 2018; Touyz, Rios, et al., 2020).

Natriuretic peptides

A natriuretic peptide plays a vital role in salt sensitivity and hypertension (Hall et al.,
2012; Kerkeld, Ulvila, & Magga, 2015; Oparil et al., 2018; Potter, Yoder, Flora, Antos, &
Dickey, 2009). It has two forms: atrial natriuretic peptide and brain natriuretic peptide. They
help in maintaining sodium balance and vasodilation, thereby decreasing BP. The atrial
natriuretic peptide is a hormone released by the atrium in response to increased blood volume
(Beevers et al., 2001). The atrial and ventricular stretch leads to the release of both natriuretic
peptides, causing systemic vasodilation and decreased plasma volume. The natriuretic peptides
lower BP by increasing the glomerular filtration rate, resulting in increased urine production and
increased sodium excretion called natriuresis. It also inhibits renin and aldosterone release. The
deficiency of these peptides causes hypertension (Hall et al., 2012; Kerkeld et al., 2015; Oparil
et al., 2018; Potter et al., 2009). Obesity is associated with a deficiency of natriuretic peptides
(Schlueter et al., 2014).

Vascular system

The structure and function of both small and large arteries play a vital role in
hypertension progression (Kaplan et al., 2015; Oparil & Weber, 2005). Small changes in the
diameter of blood vessels have an enormous effect on BP. The vascular endothelium is a
significant regulator of vascular tone (Oparil & Weber, 2005; Spieker, Flammer, & Liischer,
2006). Endothelial cells produce vasoactive substances that include nitric oxide, prostacyclin,
and endothelin (Hall et al., 2012; Kaplan et al., 2015; Oparil et al., 2018; Oparil & Weber, 2005;
Schiffrin, 2020; Spieker et al., 2006; Touyz, Rios, et al., 2020). First, nitric oxide is an essential
factor that is thought to regulate the mechanism that controls BP. Nitric oxide is continuously

released by the endothelial cells leading to vascular smooth muscle relaxation. [nhibition of
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nitric oxide production through oxidative stress increases BP and contributes to hypertension.
Second, the prostacyclin is another endothelium-derived relaxing factor released in response to
shear stress and has a platelet inhibitory effect. Third, the endothelin has a vasoconstrictor effect
that increases BP. Therefore, a dysfunctional endothelium causes structural, functional,
mechanical, and molecular changes, a hallmark of hypertension and CVD (Schiffrin, 2020).
These changes are characterized by large arterial stiffness, vascular remodelling, rarefaction of
microcirculation, leading to increased peripheral vascular resistance. As a result of these
changes, tissue nutrition, gas exchange, and removal of waste products are compromised,

contributing to target organ damage (Schiffrin, 2020).

Risk factors for hypertension

Hypertension is associated with several modifiable and non-modifiable risk factors
(Bakris & Sorrentino, 2018). Non-modifiable factors include age, sex and race, and modifiable
factors include physical inactivity, obesity, high sodium intake, and excessive alcohol intake

(Bakris & Sorrentino, 2018).

Non-modifiable factors

Non-modifiable factors include age, sex, and race. First, advancing age causes structural
changes in the arteries leading to arterial stiffness and atherosclerosis, which later increases the
pulse pressure. These factors contributed to the development of systolic hypertension and
decreased DBP (Bakris & Sorrentino, 2018; Franklin et al., 1997, Izzo, Levy, & Black, 2000;
Mikael et al., 2017; Pinto, 2007). For example, the Framingham study showed the association
between age-related changes in SBP, DBP and pulse pressure. After 50 years, SBP increased
disproportionately compared to DBP, and after 60 years, DBP decreased, causing increased
pulse pressure. A gradual increase in SBP and a decrease in DBP confirmed the relationship
between ageing and hypertension (Franklin et al.,, 1997; Franklin & Wong, 2013; Kannel,
Gordon, & Schwartz, 1971). The gradual increase in SBP in people under the age of 50 indicated

that increased vascular resistance was the dominant factor. With age, DBP decreases, and
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arterial stiffness progresses, thus causing an increase in SBP and pulse pressure (Franklin et al.,

1997; Franklin & Wong, 2013; Kannel et al., 1971).

Second, regarding sex, the overall prevalence of hypertension is higher among men than
women, but this difference narrows after women reach menopause. In women, the onset of
menopause is associated with a two-fold increased risk of hypertension (Amigoni, Morelli,
Parazzini, & Chatenoud, 2000; Barton & Meyer, 2009; Staessen, Bulpitt, Fagard, Lijnen, &
Amery, 1989; Zanchetti et al., 2005). Estrogen deficiency is a contributing factor during
menopause (Maranon & Reckelhoff, 2013; Nuzzo, Rossi, & Modena, 2010). After women
undergo menopause, the sex-related factors may contribute to the development of metabolic
syndrome, which leads to increased BP and CVD risk (Barton & Meyer, 2009; Maranon &
Reckelhoff, 2013; Nuzzo et al., 2010). Studies have reported that the prevalence of hypertension
is higher in older women aged >60 years when compared to men of the same age (Benjamin et

al., 2019; Kearney et al., 2005; Mills et al., 2016).

Third, regarding race, which is not a simple issue and a large body of literature exist on
the difference between race/ethnicity, only a few issues have been identified; for example, the
prevalence of hypertension is significantly higher in black adults than in white adults and Asians
(Bakris & Sorrentino, 2018; Dorans, Mills, Liu, & He, 2018; Fei et al., 2017; Fuchs, 2011;
Lackland, 2014). A recent study showed that the prevalence of hypertension was higher in black
adults (44%) than in Asians (38%) and white adults (28%) (Fei et al., 2017). Although racial
differences and hypertension are still not completely understood. However, the prevalence is
associated with genetic variation and dietary habits such as high sodium (Fuchs, 2011; Mills et
al., 2020; Whelton et al., 2016). For example, salt consumption is higher in black adults than in
white adults (Fuchs, 2011; Lackland, 2014). As a result, high sodium intake causes renal

dysfunction, thereby increasing BP.
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Modifiable factors

As far as modifiable factors are considered, the main ones are physical inactivity,
obesity, excessive alcohol intake and high sodium intake. First, physical inactivity is the fourth
leading risk factor for death worldwide, accounting for 35% of the global prevalence (Benjamin
et al., 2019). Physical inactivity is associated with sedentary behaviour, increased body mass
index or underlying conditions, such as hyperinsulinemia or diabetes (Diaz & Shimbo, 2013;
Hegde & Solomon, 2015). Physiologically the mechanism is linked with neurohormonal and
vascular function, reducing the sympathetic nerve activity and causing vascular dysfunction and
increased peripheral vascular resistance resulting in increased BP (Diaz & Shimbo, 2013; Hegde
& Solomon, 2015; Huai et al., 2013). A meta-analysis reported that physical inactivity causes
6-10% of the global burden from coronary heart diseases (Lee et al., 2012).

Second, obesity is an independent risk factor for hypertension, CVD and CKD (Hall,
Carmo, Silva, Wang, & Hall, 2015; Nguyen & Lau, 2012). Studies reported that obesity was the
main risk factor for hypertension, contributing to 24% of all cases in both men and women
(Leung, Bushnik, Hennessy, McAlister, & Manuel, 2019; Padwal et al., 2016). The mechanism
is assoclated with metabolic abnormalities, overactivation of the sympathetic nervous system
and stimulation of RAAS, causing renal dysfunction (da Silva et al., 2020; Hall et al., 2015;
Kotsis, Stabouli, Papakatsika, Rizos, & Parati, 2010; Nguyen & Lau, 2012; Rahmouni, Correia,
Haynes, & Mark, 2005).

Third, hypertension associated with alcohol consumption is among the top five risk
factors for the global disease burden (Campbell, Burgess, et al., 1999; Rehm et al., 2017,
Roerecke et al., 2017; Wood et al., 2018). Studies have reported an association of higher alcohol
consumption (> 210g/week) with hypertension (Fuchs, Chambless, Whelton, Nieto, & Heiss,
2001, Piano, 2017; Roerecke et al., 2017; Wood et al., 2018). An immediate effect of alcohol
consumption is vasodilation, and sustained intake results in short-term elevation of BP.
However, it is accompanied by long-term vascular changes and affects cardiac output and
peripheral vascular resistance due to stimulation of RAAS, vascular and sympathetic nervous

system (Beilin & Puddey, 2006; Husain, Ansari, & Ferder, 2014; Roerecke et al., 2017).
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Fourth, for high sodium intake, several studies have shown an association between high
sodium intake and increased risk for hypertension (Grillo, Salvi, Coruzzi, Salvi, & Parati, 2019;
Mente et al.,, 2016, Strazzullo, D’Elia, Kandala, & Cappuccio, 2009). Chronic high salt
consumption causes water retention, renal and vascular dysfunction, increased blood volume,
peripheral vascular resistance and cardiac output (Feng, Dell'ltalia, & Sanders, 2017; Oparil et
al., 2018). A compensatory mechanism occurs and compensates for these hemodynamic
changes and maintains normal BP by reducing peripheral vascular resistance and increasing
nitric oxide production. However, in individuals with salt sensitivity, the effect of nitric oxide

is impaired or absent, thereby increasing BP (Feng et al., 2017; Oparil et al., 2018).

Treatment for hypertension

Treatment for hypertension management includes both pharmacological and non-
pharmacological. The choice of treatment for adults with hypertension as recommended by

Hypertension Canada is presented in Table [.

Table [ Non-pharmacological and pharmacological treatment as recommended by Hypertension

Canada guidelines

Non-pharmacological Pharmacological
Health behaviour management Single pill therapy
Dietary Approach to Stop Hypertension Thiazide/thiazide-like diuretics
(DASH diet)
Sodium intake Beta-blockers
Alcohol consumption ACE inhibitors
Physical activity ARBs
Stress management Long-acting CCBs

Single pill combination therapy

(Rabi et al., 2020) Nortes. DASH, dietary approach to stop hypertension; CCBs, calcium channel blockers; ARBs,
angiotensin receptor blockers; ACEs, angiotensin-converting enzyme inhibitors
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Non- pharmacological

Maintaining healthy behaviour is essential and is recommended as a first-line
intervention in hypertension management (Rabi et al., 2020). The non-pharmacological
intervention recommended by Hypertension Canada guidelines includes DASH diet enriched
with a protein source and reducing sodium intake (5g of salt per day), reduction in alcohol
consumption (2 drinks per day), moderate exercise daily (30-60 minutes), and stress
management (Rabi et al., 2020). A summary of these recommendations is presented in Table 1.

These interventions have been shown to reduce BP and prevent hypertension (Rabi et al., 2020).

The DASH trial found that eating a diet high in fruits, vegetables, and low dairy products
and a diet low in saturated fat and cholesterol decreased SBP by 11.4 and DBP by 5.5 mm Hg
in hypertensive individuals (Appel et al., 1997). Additionally, reducing dietary salt intake and
increasing hypertension awareness are concrete steps to reduce the hypertension burden
(Campbell et al., 2015). A meta-analysis found that a slight reduction in salt intake for four
weeks or more induces a substantial reduction in SBP in both hypertensive and normotensive
individuals and that considerable reductions in salt intake would result in a more significant
reduction in SBP (He, Li, & MacGregor, 2013). Studies have shown that the combination of
low sodium intake and the DASH diet was associated with substantially more significant

reductions in SBP (Juraschek, Miller, Weaver, & Appel, 2017; Sacks et al., 2001).

For alcohol intake, limiting to 2-3 drinks per day showed a significant reduction in SBP
by SmmHg and DBP by 4mmHg (Roerecke et al., 2017). For physical activity, moderate
intensity exercises and resistance training are effective. A meta-analysis of 54 RCT showed that
aerobic exercise was associated with a significant reduction in SBP and DBP (-3.84 mmHg and
-2.58 mmHg), respectively (Whelton, Chin, Xin, & He, 2002). Studies have reported that
resistance training effectively decreases BP and shows a significant reduction in SBP by
4mmHg (Cornelissen, Fagard, Coeckelberghs, & Vanhees, 2011; Ghadieh & Saab, 2015).
Recent findings from a pooled analysis showed that health behavioural interventions such as
diet, physical activity and alcohol reduction in persons without CVD risk factors were associated

with modest reductions in BP (Patnode, Evans, Senger, Redmond, & Lin, 2017).
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Table II Summary of recommendation for non-pharmacological management by Hypertension

Canada

Recommendations

Dietary Approach to Stop Fruits, vegetables, low-fat dairy products, whole-grain foods

Hypertension (DASH diet)

Alcohol consumption

Physical activity

Weight reduction

Stress management

rich in dietary fibre and protein source.

Limit consumption of sodium intake towards 2000mg per day
(5g of salt per day).

For individuals with hyperkalemia, increase dietary potassium
intake.

Less than 2 drinks per day.

Perform 30 to 60 minutes of moderate-intensity dynamic
exercise

(cycling, swimming, jogging, walking) 4 to 7 days per week in
addition to routine activities.

Height, weight, waist circumference and BMI should be
calculated for all adults.

A BMI between 18.5-24.9 and a waist circumference <102 ¢cm
for men and <88 cm for women is recommended.

Overweight individuals should be advised to lose weight.
[ndividualized cognitive behavioural interventions and

relaxation techniques should be considered.

(Rabi et al., 2020) Notes. BMI, body mass index

Pharmacological

For patients with uncontrolled hypertension with compelling indications for specific agents, the

pharmacological treatment includes a single therapy pill with thiazides, calcium channel

blockers (CCBs), beta-blockers, angiotensin receptor blockers (ARBs) and angiotensin-

converting enzyme inhibitors (ACEs) (Rabi et al., 2020). Initial therapy is either with single-pill

therapy or single-pill combination therapy. Single pill combination therapy includes ACE
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inhibitors with CCBs, ARBs with CCBs, or ACEs or ARBs used with a diuretic. Beta-blockers
are not recommended as first-line therapy for uncomplicated hypertension in patients 60years
and older (Rabi et al., 2020). The action of drugs is mentioned as follows: CCBs prevent the
contraction of smooth muscle cells in the arteries, thereby causing vasodilation, leading to a
decrease in peripheral vascular resistance. ARBs and ACEs have vascular effects, and both act
on the RAAS axis and decrease aldosterone secretion. Beta-blockers act by blocking -1
adrenergic receptors in the heart, leading to slower heart rate and lowered BP (Rabi et al., 2020).
A significant improvement was reported in Canada in prescribing antihypertensive drugs after
the initiation of the Canadian Hypertension Education Programme (CHEP), now called
Hypertension Canada guidelines (Campbell, Tu, Brant, Duong-Hua, & McAlister, 2006). A
meta-analysis of 147 randomized trials of BP-lowering drugs on a larger population showed that
all antihypertensive drugs classes significantly reduce CHD events by a quarter and stroke by
about a third (Law, Morris, & Wald, 2009). Single pill therapy and single-pill combination
therapy are effective for hypertension management (Feldman, 2017; Imbeault & Vallée, 2018;
Wald, Law, Morris, Bestwick, & Wald, 2009).

Blood pressure measurement

Evolution of blood pressure measurement

The measurement of BP began in 1733, with Reverend Stephen Hales reported the first
invasive measurement on a horse by inserting a long glass tube upright into an artery and
observing the column of the tube with an increase in BP (Booth, 1977; O'Brien & Fitzgerald,
1994; Rader & Victor, 2017; Roguin, 2006b). Further, in 1817 the stethoscope was invented by
a French physician Dr. Rene Laennec (Roguin, 2006a). In 1827, the first mercury manometer
was built for BPM by Dr. Jean Poiseuille (Booth, 1977; O'Brien & Fitzgerald, 1994; Rader &
Victor, 2017; Roguin, 2006b). All this contributed to the invention of the first
sphygmomanometer and the first non-invasive BPM in 1881 by Austrian physician Dr. von

Basch. When the cuff was inflated, the radial artery was palpated, and when the radial artery
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pulsations stopped, SBP was measured by the pressure in a mercury sphygmomanometer
(O'Brien & Fitzgerald, 1994; Verrij, Montfrans, & Bos, 2008). In 1896, Riva-Rocci further
improved the device and introduced the upper arm cuft to measure SBP, which was a standard
device for many decades (O'Brien & Fitzgerald, 1994; Roguin, 2006b; Verrij et al., 2008).
Adding to the auscultatory technique, in 1905, Dr. Nicolai Korotkoff introduced the Korotkoff
sounds that can be easily heard with a stethoscope. Dr. Korotkoff described the appearance and
disappearance of sounds over the brachial artery, distally of the Riva-Rocci cuff allowing the
measurement of both SBP and DBP. For more than a century, BPM using the auscultatory
method has been one of the most commonly performed clinical measurements (O'Brien &
Fitzgerald, 1994; Verrij et al., 2008). However, further advancements have been made in the
device ranging from mercury to aneroid and electronic to automated (Padwal et al., 2019;
Staessen et al., 2017). In addition, much improvement has been made to BPM by establishing
standardized measurement protocols by many hypertension societies, widely available to all

health professionals (Campbell et al., 2014; Cloutier et al., 2015; Schiffrin et al., 2016).

Blood pressure measurement methods

BPM can be performed in-office and out-of-office. In-office BPM is carried out in usual
care settings such as hospitals or clinical setting like a physician or NP office and include OBPM
and AOBP. Out-of-office BPM, also called an ambulatory measurement, is carried out in

outpatient settings or outside usual care and includes the home and ambulatory methods.
In-office blood pressure measurement methods

In-office BPM methods, OBPM and AOBP, are routinely used in the office for BP

assessment, hypertension management and follow-up.
Office BP measurement method (OBPM)

The OBPM refers to in-office BPM performed using an electronic upper arm device with

a provider in the room (Blom et al., 2015; Cloutier et al., 2015; Rabi et al., 2020). OBPM is
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performed using an oscillometric (also called electronic) device or an auscultatory method. The
auscultatory method with an aneroid device or mercury sphygmomanometer and a stethoscope
is no longer recommended and is only considered an alternative if an oscillometric device is

unavailable (Rabi et al., 2020).

Auscultatory OBPM was considered the standard BP method for diagnosing and
managing hypertension (Drawz, Abdalla, & Rahman, 2012; Kollias, Stambolliu, Kyriakoulis,
Gravvani, & Stergiou, 2019; Stergiou, Kollias, Parati, & O’Brien, 2018). However, to be valid,
this method needs a high degree of standardization, which is rarely seen in the real world and is
being gradually phased out due to its various limitations (Drawz et al., 2012; Stergiou,
Kyriakoulis, & Kollias, 2018). For example, the limitations include environmental concerns
related to mercury use, clinicians' hearing deficits, technical errors, rapid deflation, terminal
digit bias (Blom et al., 2015; Cloutier et al., 2015; Stergiou, Kyriakoulis, et al., 2018).
Additionally, important concerns were raised regarding the use of uncalibrated or inaccurate
devices and measurement bias due to poor adherence to guidelines by HP and require
appropriate training for auscultatory OBPM (Myers, Asmar, & Staessen, 2018; Myers et al.,
2010; Padwal et al., 2019; Schiffrin et al., 2016; Stergiou, Kyriakoulis, et al., 2018). Several
studies have shown that this method is often poorly performed and is responsible for much of
the error (Campbell et al., 2005; Campbell, Myers, et al., 1999; McKay, Campbell, Parab,
Chockalingam, & Fodor, 1990; Ray et al., 2012). Consequently, the auscultatory method has
increasingly been replaced by oscillometric or automated devices (Cloutier et al., 2015; Myers
et al., 2018; Stergiou, Palatini, et al., 2018). In place of auscultatory OBPM, oscillometric
OBPM is recommended for measuring BP in the office due to its several advantages that include
reduction of technical errors such as observer bias or terminal digit bias, minimal observer
involvement and training, minimal maintenance, minimize auscultation-induced errors, and
does not rely on Korotkoff sound, (Bonafini & Fava, 2015; Cloutier et al., 2015; Drawz et al.,
2012; Kollias et al., 2019; Myers, 2014; Myers et al., 2010; Stergiou, Kyriakoulis, et al., 2018;
Stergiou, Palatini, et al., 2018). However, OBPM, either by auscultatory or oscillometric, is

associated with the white coat effect due to the presence of HP near the patient.
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Furthermore, OBPM has some limitations because it fails to detect masked hypertension,
has poor reproducibility, is less practical to evaluate the effect of drug therapy and is performed
inaccurately (Cloutier et al., 2015; Kollias et al., 2019; Stergiou, Kollias, et al., 2018; Stergiou,
Palatini, et al., 2018). Therefore, OBPM alone is not the best option for hypertension diagnosis
(Stergiou, Kollias, et al., 2018; Stergiou, Palatini, et al., 2018). A recent study finding confirmed
the low validity of OBPM for diagnosing and monitoring hypertensive patients (Gonzalez,
Fernandez, Pillado, Calvifio, & Diaz, 2017). However, if performed accurately in a standardized
manner, OBPM correlated well with ambulatory measurements and can predict target organ
changes (Cloutier et al., 2015; Drawz et al., 2012; Lamarre-Cliché et al., 2011; Rinfret et al.,
2017). Recent study findings showed that OBPM provides similar BP readings as AOBP
provided that BPM must be performed in a standardized manner (Kollias et al., 2019).
Additionally, comparison of research quality BPM performed in a standardized manner with the
routine manual BPM, studies have shown that manual BPM in the office on an average was 10
mm Hg greater than corresponding research quality measurements and exceeds the AOBP and

ABPM measurements (Cloutier et al., 2015; Lamarre-Cliché et al., 2011; Rinfret et al., 2017).

Although OBPM is often used for initial BP assessment, the diagnosis is confirmed by
performing out-of-office BPM (Cloutier et al., 2015; Rabi et al., 2020). It is important to note
that since 2015, the diagnosis of hypertension in Canada is not based on OBPM, and out-of-
office methods are preferred as they better predict CVD outcomes (Campbell et al., 2014;
Cloutier et al., 2015; Rabi et al., 2020). The prognostic and predictive accuracy for CVD risk
with OBPM is lower than HBPM and ABPM method (Banegas et al., 2018; Bliziotis, Destounis,
& Stergiou, 2012; Bobrie, Chatellier, Genes, & et al., 2004; Niiranen, Maki, Puukka, Karanko,
& Jula, 2014; Parati, Ochoa, Salvi, Lombardi, & Bilo, 2013; Zhu, Zheng, Liu, Mai, & Huang,
2020).

The diagnostic threshold for OBPM is >140/90 mmHg (Rabi et al., 2020). The
measurement of BP begins with the adequate preparation of the patient and environment
(Cloutier et al., 2015; Pickering et al., 2005; Rabi et al., 2020). For the patient preparation, the
patient should not have consumed caffeine or tobacco 30 mins before the measurement, should

be in a sitting position with 5 minutes of rest, back supported, legs uncrossed, feet flat on the
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floor, arm bare and supported at heart level, use of appropriate cuff size according to individuals
arm circumference, the lower edge of cuff 3 cm above the crease, and no talking or moving
before or during the measurement. In addition, the environment should be quiet, and the room
temperature should be comfortable (Cloutier et al., 2015; Rabr et al., 2020). The protocol for
OBPM is presented in Table Il and Annexe 1.

Automated BP measurement method (AOBP)

AOBP is an oscillometric device similar to OBPM. The AOBP refers to in-office BPM
using a fully automated device that automatically records multiple BP readings at an interval of
30 seconds to | min apart, over 4-7 minutes and averages those readings while the patient is
alone in a quiet room without an HP (Blom et al., 2015; Cloutier et al., 2015; Myers,

Kaczorowski, Dawes, & Godwin, 2014).

AOBP devices are pre-programmed to take serial measurements and are used in many
clinical settings in Canada. Commonly used devices include BpTRU (BpTRU Medical Devices,
Coquitlam, Canada), Omron HEM 907 (Omron Corporation, Kyoto, Japan), and the MicroLife
WatchBP Oftfice (Microlife, Widnau, Switzerland) (Cloutier et al., 2015; Myers, 2014). AOBP
provides more standardized measurements and overcomes some of the limitations of OBPM,
and more specifically, reduces the white coat effect (Schiffrin et al., 2016). The advantages of
the AOBP includes patient is left alone in the room, minimal training for HP, non-involvement
of HP, cost-effective and less time-consuming in terms of retraining of HP and is associated
with a lower prevalence of masked hypertension (Campbell et al., 2014; Cloutier et al., 2015,
Myers et al., 2012; Myers et al., 2014; Myers, Valdivieso, & Kiss, 2009; Padwal et al., 2019).
Studies have shown that AOBP is more reproducible than the auscultatory OBPM and correlates
closely with daytime ABPM (Beckett & Godwin, 2005; Cloutier et al., 2015; Godwin et al.,
2011; Graves, Nash, Burger, Bailey, & Sheps, 2003; Lamarre-Cliché et al., 2011; Myers &
Godwin, 2012; Myers et al., 2010; Myers et al., 2014). A recent meta-analysis data suggests that
AOBP is a more standardized and accurate BP assessment method than OBPM and correlated
well to ABPM readings (Bo et al., 2021; Jegatheswaran, Ruzicka, Hiremath, & Edwards, 2017;
Pappaccogli et al., 2019; Roerecke, Kaczorowski, & Myers, 2019).
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The diagnostic threshold for AOBP is >135/85 mmHg (Rabi et al., 2020). The protocol
for AOBP is presented in Table 11l and Annexe 1. The patient must be alone and sitting quietly
with legs uncrossed, back supported, and arm supported at heart level. A S-minute rest period is
not required for AOBP measurement (Myers & Colella, 2019; Stults, Doane, Penrod, & Conroy,
2019).

Given the limitation of OBPM, one reason to perform out-of-otfice BPM is to rule out
the white-coat effect and masked hypertension. This detection will further help to avoid
unnecessary diagnosis and treatment. Therefore, it is important to highlight the significance of

these two concepts before moving to out-of-office BPM methods.

White coat hypertension

White coat hypertension (WCH) is defined as increased office readings and normal out-
of-office readings in individuals not receiving antihypertensive treatment (Cloutier et al., 2015;
Franklin, Thijs, Hansen, O’Brien, & Staessen, 2013; Kario, Thijs, & Staessen, 2019). The
diagnosis is confirmed when there is an elevated OBPM above the diagnostic thresholds
(>140/90mmHg) with normal out-of-office (< 135/85 mmHg for daytime ABPM or HBPM
and/or < 130/80 for 24-hour ABPM) (Cloutier et al., 2015).

The white coat hypertension is assumed as a neuro-endocrine reflex conditioned by
anticipation of BPM taken and fear of what this measurement might indicate regarding future
illness (Bloomfield & Park, 2017). The prevalence of WCH occurs in 15%-30% of the
individuals with increased office readings (Franklin et al., 2013; Gorostidi, Vinyoles, Banegas,
& de la Sierra, 2015; Hanninen, Niiranen, Puukka, Johansson, & Jula, 2012; O'Brien et al., 2013;
Stergiou et al., 2014).

WCH has an increased risk of CVD events in untreated individuals compared to
normotensive individuals (Cohen et al., 2019; Franklin et al., 2013; Hansen et al., 2007; Mancia
et al., 2013; Stergiou et al., 2014). Recent meta-analyses data suggest that WCH is associated
with 38% CVD risk and 20% total mortality in the untreated cohort compared to normotensive

individuals (Huang et al., 2017). WCH individuals have a high risk for CVD mortality, probably

28



due to the phenomenon of increased pulse pressure caused by arterial stiffness (Sung et al.,
2013). WCH must be precisely identified as this could lead to a false diagnosis of normotensives
and hypertensives when in fact, their BP is under control when the measurement is taken out of
the office (Cloutier et al., 2015; Franklin et al., 2013). False diagnosis will further cause long-
term antihypertensive treatment initiation, resulting in unnecessary cost and potential adverse
side effects. Therefore, it is critical to closely follow up on patients with WCH and insist on
lifestyle improvement. If left untreated, some patients with WCH will develop hypertension
over time (Cloutier et al., 2015; Hansen et al., 2007; Mancia et al., 2013; Mancia et al., 2009).
If WCH is identified, HPs should use out-of-office BPM to diagnose and manage hypertension
(Cloutier et al., 2015).

Masked hypertension

Masked hypertension is defined as increased out-of-office readings with normal office
readings in untreated individuals, and for treated individuals, the term used is masked
uncontrolled hypertension (MUCH) (Gorostidi et al., 2015; Kario, Thijs, et al., 2019; O'Brien
et al., 2013; Parati et al., 2018). Masked hypertension is confirmed when there i1s an elevated
out-of-office BP above the diagnostic thresholds (> 135/85 mmHg for daytime ABPM or HBPM
and/or >130/80 for 24-hour ABPM) with normal OBPM (<140/90mmHg) (Franklin, O’Brien,
Thijs, Asayama, & Staessen, 2015; Gorostidi et al., 2015; Kario, Thijs, et al., 2019; O'Brien et
al., 2013; Pickering, Eguchi, & Kario, 2007; Stergiou et al., 2014).

The prevalence of masked hypertension is estimated to occur in 10%-30% of individuals
(Gorostidi et al., 2015; Hénninen et al., 2012; Kario, Thijs, et al., 2019; O'Brien et al., 2013;
Peacock, Diaz, Viera, Schwartz, & Shimbo, 2014; Stergiou et al., 2014; Trudel, Brisson,
Larocque, & Milot, 2009) and the prevalence of MUCH occurs in 30% of the patients because
of poorly controlled nocturnal BP (Agarwal, Pappas, & Sinha, 2016; Banegas et al., 2014;
Franklin, O'Brien, & Staessen, 2017; Fujiwara, Yano, Hoshide, Kanegae, & Kario, 2018; Parati
et al.,, 2018). The high prevalence 1s due to advancing age and is associated with baroreceptor

sensitivity and increased BP variability (Franklin et al., 2017; Pickering et al., 2007).
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Masked hypertension has a risk for target organ damage, CVD events and mortality
(Bromfield et al., 2016; Franklin et al., 2015; Hdanninen et al., 2012; Hinninen et al., 2013;
Hansen et al., 2007; Kario, Thijs, et al., 2019; Peacock et al., 2014; Stergiou et al., 2014). Studies
have also shown that patients with masked hypertension are at increased risk of developing

sustained hypertension (Hanninen et al., 2013; Hansen et al., 2007; Mancia et al., 2009).

Masked hypertension goes unnoticed in routine clinical assessment, although the patient
is hypertensive. Therefore, OBPM alone is not sufficient to ascertain its detection, and 24-hour
ABPM must be considered (Bromfield et al., 2016; Franklin et al., 2015; Hansen et al., 2007;
Kario, Thijs, et al., 2019; Pickering et al., 2007, Whelton, 2019). Assessment of 24-hour BP,
including both daytime and nighttime values, is important to facilitate masked hypertension
diagnosis (Franklin et al., 2015; Hansen et al., 2007). A study reported that ABPM and HBPM

effectively detected masked hypertension in a quarter of the patients (Stergiou et al., 2014).
Out-of-office blood pressure measurement methods

Out-of-office BPM methods, such as HBPM and ABPM, have gained increasing
importance in clinical practice due to technological advancements and increased awareness of
OBPM limitations (Parati, Omboni, & Bilo, 2009). Both these methods provide more stable and
reproducible information on BP values which is more useful for prognosis. According to
Hypertension Canada guidelines, out-of-office BPM is necessary for the diagnosis of
hypertension, and up until 2020, they were not promoted to be used for treatment and follow-

up (Rabi et al., 2020).

Home BP measurement method (HBPM)

The HBPM method refers to series of BP measurements taken by patients at home (Blom
et al.,, 2015; Cloutier et al., 2015; Rabi et al., 2020). The measurements are taken with an
oscillometric device twice in the morning and twice in the evening for seven days. In Canada,
it is recommended to use the HBPM device approved by Hypertension Canada. The
recommended threshold for HBPM in the general population for diagnosis of hypertension is

<135/85 mmHg (see Figure 1) (Rabi et al., 2020).
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When performed in a standardized manner, HBPM has been shown to better predict
CVD risk compared to OBPM and has better prognostic accuracy than OBPM (Bliziotis et al.,
2012; Bobrie et al., 2004; Bonafini & Fava, 2015; Cloutier et al., 2015; Fuchs, Mello, & Fuchs,
2013; Niiranen, Hénninen, Johansson, Reunanen, & Jula, 2010; Shimbo, Abdalla, Falzon,
Townsend, & Muntner, 2016; Stergiou, Kario, et al., 2018). In addition, results of a metanalysis
showed HBPM is a significant predictor of CVD events and mortality compared with OBPM
and has a significant prognostic value above OBPM (Ward, Takahashi, Stevens, & Heneghan,
2012).

Furthermore, HBPM can improve treatment adherence and contribute to better BP
control (Bonafini & Fava, 2015; Cappuccio, Kerry, Forbes, & Donald, 2004; Kario, Thijs, et al.,
2019, McManus, Wood, et al., 2014; Staessen et al., 2004; Tucker et al., 2017; Uhlig et al.,
2013; Verberk et al.,, 2007). The result of two RCT studies showed that adjustment of
antihypertensive therapy based on HBPM instead of OBPM leads to less drug prescription and
lower medical costs (Staessen et al., 2004; Verberk et al., 2007). Because of its diagnostic
accuracy and prognostic ability, HBPM plays an important role in the long-term management

of treated hypertension (Stergiou, Kario, et al., 2018).

HBPM offers several advantages over OBPM, for example, the elimination of white coat
hypertension and observer bias; since the measurements are carried out in a familiar setting,
more measurements can be obtained in a limited time, allows patient engagement and activation,
HBPM data correlates better with daytime values of ABPM, evaluate the efficacy of drug
therapy, assess day to day BP variability, provides multiple measurements for several days or
longer time (Bloomfield & Park, 2017; Bonafini & Fava, 2015; Cloutier et al., 2015; Franklin
etal., 2013; Parati et al., 2013; Stergiou, Kario, et al., 2018; Wood, Boulanger, & Padwal, 2017).
However, HBPM has some limitations consisting of the time and education required to ensure
measurements are performed in a standardized manner, patient anxiety and misreporting of BP
readings, use of a non-validated device (Bonafini & Fava, 2015; Milot et al., 2015; Stergiou,
Kario, et al., 2018; Verberk, Kroon, Kessels, & de Leeuw, 2005; Wood et al., 2017).

In addition, studies have reported that patients could not follow the HBPM protocol

correctly and that no specific education was provided by their HP (Bancej et al., 2010; Flacco
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et al., 2015; Logan et al., 2008; Milot et al., 2015). These studies indicated that less than half
(<50%) of the patients were compliant with guidelines, and >50% of patients received no

specific education on HBPM from their HP.

Like other BPM methods, HBPM requires a standardized technique to measure BP
(Cloutter et al., 2015). However, if not performed correctly, HBPM can increase the risk of
reporting bias by patients (Myers & Stergiou, 2014). Therefore, HPs must ensure that patients
receive proper education regarding HBPM to improve their performance (Cloutier et al., 2015;
Rabi et al., 2020). The protocol for HBMP is presented in Table IIl and Annexe | and briefly
highlighted further. According to Hypertension Canada guidelines, HBPM must be performed
using a validated upper arm electronic device with the correct cuff size; two readings in the
morning and evening are take approximately 1 min apart for seven days (Rabi et al., 2020). The
first-day readings are discarded, and the remaining readings are averaged. The patient must be
sitting quietly with back supported, legs uncrossed, arm at the heart level, and resting for 5

minutes before the measurement (Rabi et al., 2020).

Additionally, preparation required before measurements must be explained to the
patients that include measurements should be carried out at least two hours after the last meal,
before taking medications, no caffeine or smoking in an hour and 30 minutes of rest before any
physical activity. Once the education about HBM protocol is provided to patients, it is essential
that HPs advise their patients about device purchase, interpretation of HBPM readings and verify
patient's technique and device accuracy (Bonafini & Fava, 2015; Pickering et al., 2008). This
will minimize the reporting bias and measurement errors. In Canada, HBPM booklets and

logbooks are made available for patients by Hypertension Canada (Rabi et al., 2020).
Ambulatory BP measurement method (ABPM)

ABPM refers to out-of-clinic BPM using a fully automated device that automatically
records and calculates BP readings every 20-30 minutes over a 24hour period (Blomet al., 2015;
Cloutier et al., 2015). Over past decades many studies have looked at the BPM method that best
correlates with clinical outcome (Gelfer et al., 2015; Grossman, 2013; O'Brien et al., 2013;

Turner, Viera, & Shimbo, 2015). ABPM has emerged as the preferred method due to its ability
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to take many measurements in patients' normal environment and measure BP during sleep.
ABPM measured during 24-hour is considered the gold standard for diagnosing hypertension
and is recommended by hypertension societies (Boffa, Constanti, Floyd, & Wierzbicki, 2019;
Rabi et al., 2020; Whelton et al., 2018; Williams et al., 2018).

ABPM estimates mean BP more accurately than clinic BP because of its ability to take
multiple readings during daytime and nighttime (Hodgkinson et al., 2011; Kario, Shin, et al.,
2019). ABPM also provides data on BP variability and the circadian rhythm of BP in a given
individual (Jegatheswaran et al., 2017). In addition to diagnosis, there are many clinical
indications for ABPM, among which the prominent are detecting white coat hypertension,
masked hypertension or MUCH, nocturnal hypertension, early morning BP surge pattern, BP
variability and monitoring BP periodically in patients during pharmacological treatment
(Dadlani, Madan, & Sawhney, 2019; Kario, Shin, et al., 2019; O'Brien & Dolan, 2016; Rabi et
al., 2020; Whelton et al., 2018; Williams et al., 2018).

There are several advantages of ABPM, including its ability to take a more significant
number of BPM readings, absence of white coat hypertension, lack of observer bias, the
requirement of minimal subject training, ability to daytime as well as night time BP readings,
provides BP readings in a real-life setting, (at home, work, during rest, sleep, stressful events
and physical activities) (Cloutier et al., 2015; Kario, Shin, et al., 2019; Pappaccogli et al., 2019;
Williams et al., 2018). The limitations of ABPM include limited availability, expensive for both
patients and provider, no reimbursement for provider and patient in some jurisdictions, not
always well tolerated by patients, proper training to health professionals (Kario, Shin, et al.,

2019; Pappaccogli et al., 2019; Williams et al., 2018).

ABPM would help reduce the possibility of misdiagnosis and overtreatment and ensure
that the right people are treated with BP-lowering drugs and reduce the number of patients
treated for hypertension (O'Brien & Dolan, 2016; Piper et al., 2015). For example, a large
prospective study showed that compared with OBPM, 24-hour ABPM led to a 7% reduction in
the proportion of older patients recommended for hypertension treatment and a substantial
increase in the proportion of those with hypertension control (Banegas et al., 2015). In context

to the cost-effectiveness of ABPM, the Ontario health technology assessment center
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investigated the cost-effectiveness of using ABPM to confirm a diagnosis when OBPM is
increased found that patients diagnosed using ABPM were more likely to have better BP control
and discontinue drug therapy. The analysis concluded that considering the cost of over $2.3
billion (CAD) spent on hypertension in Canada in 2003, the use of ABPM would have allowed

saving Ontario's health care system $ 19 million over 5 years (Ontario, 2012).

ABPM has the highest prognostic value for CVD risk due to its access to nighttime BP
values, circadian BP status, 24-hour BP variability along with morning BP surge (Banegas et
al., 2018; Gonzalez et al., 2017; Kario, Thijs, et al., 2019; Piper et al., 2015; Turner et al., 2015;
Verdecchia, Angeli, & Cavallini, 2007; Zhu et al., 2020). Studies have reported that ABPM is a
stronger predictor of CVD outcomes, target organ damage and mortality than OBPM and has
the highest prognostic accuracy (Banegas et al., 2018; Bliziotis et al., 2012; Hansen et al., 2007,
Niiranen et al., 2014; Parati et al., 2013; Piper et al., 2015; Turner et al., 2015). A meta-analysis
showed that in hypertensive patients at high CVD risk, a nighttime SBP >130mmHg increased
CVD risk by 52% compared to SBP < 115 mmHg and indicated that nighttime SBP was the
only significant predictor of CVD outcomes compared to OBPM (de la Sierra, Banegas, Segura,
Gorostidi, & Ruilope, 2012). Another recent meta-analysis data reported that a 20mmHg
increase in nighttime SBP was significantly associated with 21-36% CVD risk, whereas daytime
SBP was significantly associated with a 22% increase in stroke risk (Kario et al., 2020). There
is increasing evidence supporting that nighttime BP is a significant predictor of CVD outcomes
(Cloutier et al., 2015; Dadlani et al., 2019; de la Sierra et al., 2012; Hansen et al., 2011; Kario,
2018; Roush et al., 2014, Salles et al., 2016).

Usually, during sleep, BP is low, and a dip of 10%-20% is considered normal. Thus,
nocturnal hypertension and non-dipping pattern are strongly associated with increased CVD
mortality and morbidity. Approximately 70% of individuals show BP at night, and 30% have
non-dipping patterns (Dadlani et al., 2019; de la Sierra et al., 2014; Kario, 2018; Turner et al.,
2015). Therefore 24-hour ABPM is more crucial because it reports nighttime BP (Cloutier et
al., 2015).
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The diagnostic threshold for daytime mean is >135/85 mm Hg, or 24-hour mean is
>130/80 mm Hg (Cloutier et al., 2015; Rabi et al., 2020). Health professionals must adequately
provide education to patients regarding ABPM. The protocol is presented in Table IlI and
Annexe | and briefly highlighted further. A validated upper arm device consisting of an
oscillometric device worn on a belt and connected to an appropriately sized cuff must be used.
The cuff should be applied to the non-dominant arm unless the SBP of > 10 mm Hg between
two arms, in which case the arm with the highest value obtained should be used. The device is
set to record 24-hour BP with measurement frequency set at 20-30 minutes intervals during the
day and 30-60 minutes intervals during the night. However, the night interval frequency is
revised in the 2020 guidelines, and the new recommended frequency is set at 20-30 minutes
throughout day and night. ABPM should be performed regularly, and patients must use the
activity logbook to note the daytime and nighttime activities, symptoms, and medications
administered. This data is valuable for research purposes. ABPM test is considered successful
if at least 70% of readings are valid and at least 20 daytime and 7 nighttime readings are valid.
For ABPM, the diagnostic thresholds are lower than OBPM since values are obtained over 24
hours, including the nighttime or sleep. The diagnostic threshold for the daytime mean is

>135/85 mm Hg, or the 24-hour mean is >130/80 mm Hg (Rabi et al., 2020).
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Table III Summary of recommended protocol for measuring BP by Hypertension Canada

BPM methods

Protocol

OBPM

Oscillometric

AOBP

HBPM

ABPM

The patient must be in a sitting position with 5 minutes of rest, back
supported, legs uncrossed, feet flat on the floor, arm bare and supported, use
of appropriate cuff size according to individuals arm circumference, bladder
width should be close to 40% of the arm circumference and length should
cover 80-100% of the arm circumference, cuff placement at heart level,
lower edge of cuff 3 cm above the crease, and no talking or moving before
or during the measurement. Three measurements must be performed, and an
average of the last two must be taken.

The patient must be sitting alone in a quiet room, no talking, legs uncrossed,
back supported, and arm supported at heart level. Use appropriate cuff size.
The device automatically takes subsequent readings and averages those
readings. The average is displayed on the device that must be recorded.

Measurements must be performed at home by patients using a validated
upper arm electronic device with the correct cuff size. The patient must be
sitting, quiet with back supported, legs uncrossed, arm at the heart level, and
resting for 5 min before the measurement. Two readings in the morning and
evening are taken approximately 1 min apart for seven days. The first-day
readings are discarded, and the remaining readings are averaged.

An appropriate-sized cuff should be applied to the non-dominant arm unless
the SBP difference between arms is >10 mm Hg, in which case the arm with
the highest value obtained should be used. The device should be set to record
for at least 24 hours, with the measurement frequency set at 20-30-minute
intervals during the day and every 30-60 minutes at night. (The frequency
are revised for 2020 guidelines and included 20-30-minute interval
throughout ay and night). Daytime and night-time measurements should be
defined using the patient’s diary. Alternatively, pre-defined thresholds can
be used (e.g., 8 AM to 10 PM for awake and 10 PM and 8 AM for night-
time). A patient-reported diary to define daytime (awake), night-time
(sleep), activities, symptoms and medication administration is useful for
study interpretation.

Data is taken from Hypertension Canada guidelines (Rabi et al., 2020) with permission (see Annexe 3)
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Recommendations for accurate measurement of blood pressure

Accurate measurement of BP is a crucial aspect of hypertension management
(Kaczorowski et al., 2012; Padwal et al., 2019). Our study follows the Hypertension Canada
Guidelines and recommendations for BPM; therefore, those recommendations for accurate BPM

measurement for all four BPM methods are presented in Annexe 2.
Diagnostic algorithm in Canada

Various hypertension societies have established recommendations for hypertension
diagnosis and management (Boffa et al., 2019; Umemura et al., 2019; Unger et al., 2020;
Whelton, 2019; Whelton et al., 2018; Williams et al., 2018). However, concerning our study
and thesis, we are presenting the hypertension diagnostic algorithm in Canada. The diagnostic
algorithm is presented in Figure 1. In Canada, diabetes was included in the diagnostic algorithm
to provide a comprehensive overview of the diagnosis of hypertension. If at visit I, mean OBPM
or AOBP SBP/DBP is > 180/110 mm Hg, hypertension is diagnosed. If the mean OBPM is >
140/90 mm Hg or the mean AOBP is >135/85 mm Hg or the mean OBPM is >130/80 mm Hg
(diabetes), then the out-of-office measurement is performed before visit 2. ABPM is the
recommended out-of-office measurement method, and HBMP is recommended if ABPM is not
tolerated, not readily available, or patient preference. The patient can be diagnosed with
hypertension if the mean awake ABPM is >135/85 mm Hg or the mean 24-hour is >130/80 mm
Hg and if the mean HBPM is >135/85 mm Hg (Rabi et al., 2020). Autorisation is obtained to

reuse Figure 1 (see Annexe 3).
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Figure 1 Hypertension diagnostic algorithm for adults in Canada: reused with permission

Sources of error during blood pressure measurement

Multiple causes of inaccuracy exist and can be categorized into patient-related,
procedure-related, equipment-related, and observer-related (Kallioinen et al., 2017; Padwal et
al., 2019). The sources of errors are summarized in Table [V. A recent systematic analysis study
included 328 studies investigating the source of inaccuracy during BPM by categorizing to
patient, device, procedure, or observer related. Results showed that these sources significantly
affect SBP and DBP, contributing to underestimation or an overestimation of BP (Kallioinen et

al., 2017).

38



Table [V Summary of sources of error during blood pressure measurement

Source Range of mean error in SBP/DBP mm Hg
SBP DBP
Patient-related
Acute meal ingestion -6 -5 to -2
Acute caffeine use +3to +14 +2 to +13
Acute nictoine use +3 to +25 +3 to +18
Exposure to cold +5 to +32 +4 to +23
Bladder distension +4 to +33 +3to +19
White-coat effect Up to +26 Up to +21
Procedure-related
Insufficient rest +4to +12 +2 to +4
Legs crossed at knees +3to +15 +1to+11
Body position
Standing -3to+5 +7
Supine -11to+10 -13to +6
Unsupported back No significant effects reported +7
Unsupported arm +5 +3to+5
Arm lower than heart level +4 to +23 +3to +12
Incorrect cuft size
Smaller cuff +2to +11 +2 to +7
Larger cuff -4 to -1 -5 to -1
Talking during measurement +4 to +19 +5to +14

Equipment related
Automated device variability -4to+17 -8to+ 10

Observer related

Terminal digit preference for zero Up to 79% over-representation of terminal zero
(during auscultatory

measurement)

Observer hearing deficit -2 +1 to +4
Reliance on single measurement +3to +10 -2to+l

Data taken from (Kallioinen et al., 2017; Padwal et al., 2019);
+,0verestimation,-,underestimation
Notes. SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Role of nurses in hypertension management

It is essential to highlight the role of nurse in hypertension management as they are the
frontline professionals delivering primary care to the general population and involved in various
aspects of hypertension management. Nurses are key health professionals who work closely and
collaboratively with patients and act as liaisons between patients and the interprofessional team
(McLean, Kingsbury, Costello, Cloutier, & Matheson, 2007). Nurses are often involved in all
stages of hypertension management, such as patient education, coordinating and delivering
direct care, assessment, treatment, and follow-up. In addition, nurses contribute to improving
health and disease prevention through their enhanced knowledge and skills (McLean et al.,

2007).

Traditionally, the nurses' role was limited to routine monitoring of vital signs and BPM,
collecting samples, managing appointments and education, and counselling (McLean et al.,
2007). Over the years, the role of nurses expanded with evidence-based protocols to guide nurses
and training programmes (Himmelfarb, Commodore-Mensah, & Hill, 2016). As nurses' skills
evolved through graduate training, their roles in hypertension management evolved
(Himmelfarb et al.,, 2016). Nurses gained skills to assess patients' health status, adjust
medications, address hypertension care and control barriers, and assess and manage
hypertension (Himmelfarb et al., 2016). Globally, nurses have advanced their knowledge, skills,
and decision-making competencies by specializing in programmes such as nurse practitioners
(McLean et al., 2007). Nurse practitioners (NPs) have legislative authority and the competencies
to diagnose and treat chronic diseases autonomously, order and interpret diagnostic tests,
prescribe medication, perform specific procedures within the legislated scope of nursing

practice, and practice independently or in teams (Himmelfarb et al., 2016; McLean et al., 2007).

The roles of nurses are evolving, and possibilities for involvement are limitless in
hypertension management (Clark, Smith, Taylor, & Campbell, 2010; McLean et al., 2007).
Today the role of nurses in hypertension management involves all aspects of care, including
detection, referral and follow-up, diagnostics and medication management, patient education,

counselling and skill-building, coordination of care, clinic or office management, population
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health management, performance measurement and quality improvement (Himmelfarb et al.,
2016). In Canada, nurses are involved in assessment, diagnosis, and treatment (McLean et al.,
2007). Assessment and diagnosis include assessing patients’ condition, health history and
physical examination, participating in hypertension screening, office, home and ambulatory
BPM, participating in support and education concerning HBPM, ordering and interpreting
laboratory tests (NPs) (McLean et al., 2007). Nurses role in treatment includes use a holistic
approach for care by engaging patient and family in hypertension management, involve the
patient in the decision making process, prescribe medication (NPs), monitor efficacy of
pharmacological treatment and adherence to treatment, help educate and evaluate lifestyle
changes (McLean et al., 2007). Beyond the traditional roles, nurses have been involved in clinic
and community-based research and have assumed leadership roles to improve hypertension care
and control (Himmelfarb et al., 2016). In Canada, nurses have expanded their roles in high-
quality research, advocacy and are involved in all steps of knowledge translation, guideline

development and guideline dissemination (McLean et al., 2007).

One of the key features of effective hypertension care is interprofessional team practice
(Himmelfarb et al., 2016; Santschi et al., 2014). Depending on the country’s regulations and
traditions, the team members can vary. For example, in Canada, this team can include patients,
nurses, physicians, pharmacists, nutritionists, kinesiologists, and social workers.
Interprofessional team practice enriches the experience of delivering care, expanding
knowledge, and supporting patient-centred care (McLean et al., 2007). In addition, team-based
care allows the primary provider to delegate routine matters to the team, thereby permitting
more time to manage complex and critical patients (Himmelfarb et al., 2016; Santschi et al.,
2014). It also aims to achieve effective hypertension control and reduce the consequences of
uncontrolled hypertension (Proia et al., 2014). Several randomized controlled trials (RCTs) and
meta-analyses involving team-based hypertension care delivered by nurses, NPs, pharmacists
when compared with usual care have demonstrated a more significant reduction in SBP and
DBP and greater achievement of BP targets (Carter, Bosworth, & Green, 2012; Clark et al.,
2010; Proia et al., 2014; Santschi et al., 2014; Shaw et al., 2014). In Canada, nurses are often
encouraged to participate in interprofessional team practice with patient-centred care (McLean

et al., 2007). Nurse-led clinics, interprofessional team practice, and research involvement have
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contributed to the increasing number of patients receiving high-quality hypertension care and

control (Himmelfarb et al., 2016).

Role of health professionals in blood pressure measurement

Health professionals (HP), namely physicians, nurses and pharmacists, are involved in
blood pressure measurement and hypertension management (Carter et al., 2012; Himmelfarb et
al., 2016; Kaczorowski et al., 2012; Marra, Johnston, Santschi, & Tsuyuki, 2017). All three HPs
are skilled professionals and have the required education. Physicians are the specialist in BPM
and hypertension management due to the broader education they receive. Their role in BPM is
mainly to measure BP, diagnose hypertension based on the BP readings, prescribe and decide
pharmacological treatment to patients, follow-up of patients on treatment and patient education
concerning the device to use for HBPM. Overall, physicians are involved in decision-making.
Nurses are primarily involved in BPM (Curzio & Beevers, 1997; Himmelfarb et al., 2016;
Jackson, Ayala, Tong, & Wall, 2019; McLean et al., 2007). They measure BP regularly, provide
education and instructions to patients on HBPM, perform screening and follow-up. The patients'
education involves the techniques to measure BP, such as body position, arm position, cuff size
and cuff placement, taking readings and logging those readings, reporting the readings to nurses
or doctors, and the number of days the measurements should be performed pre-requisites before

measuring BP. Nurses also provide education regarding pharmacological treatment.

Pharmacists are highly accessible primary providers and ideally placed to address the
care gaps in hypertension management (Tsuyuki, Beahm, Okada, & Al Hamarneh, 2018).
Pharmacists work closely with physicians and nurses, and their role in BPM and hypertension
management focuses on patient education and counselling (including instructing patients about
HBPM and device purchase, educating patients regarding device use and maintenance);
recommendation to physicians about antihypertensive therapy (including drug-related problems,
recommendations for changing pharmacotherapy and development of care plan); direct
medication management with patients (including prescribing drug therapy, monitoring with

adjustment or change in medication) (Marra et al., 2017; Matowe et al., 2008; Santschi et al.,
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2014). However, pharmacists also measure BP at the pharmacies and educate patients about

BPM (Matowe et al., 2008).

Educational interventions performed in blood pressure measurement

Education in BPM for HPs and patients is a critical component in hypertension
management (Campbell et al., 2019; Milot et al., 2015; Padwal et al., 2019). Hypertension
Canada uses many strategies to reach HPs who care for patients with hypertension (Rabi et al.,
2020). Efforts include knowledge translation, exchange forums, targeted educational material
for primary care providers and patients, slide kits and summary documents (Rabi et al., 2020).
However, OBPM training is included in initial training across Canada, but other methods are
not necessarily covered in the programs. A multitude of evidence has addressed significant gaps
in knowledge and practice concerning BPM among physicians and nurses (Campbell et al.,
2005; Cloutier, 2007; Dickson & Birkett, 1988; Dickson et al., 2013; McKay et al., 1992). These

studies have highlighted the need for knowledge translation and educational interventions.

Educational interventions can positively modify the behaviour of HPs that will lead to
improvement in adherence to guidelines (Ribeiro et al., 2015). Patient education will improve
patients' ability to measure BP at home accurately, and treatment adherence will contribute to
better BP control (Magadza, Radloff, & Srinivas, 2009; Ribeiro et al., 2015). One of the roles
of HPs is to provide education and training to patients concerning HBPM. A Canadian study
that investigated the outcome of three educative programmes, including individual, group and
self-learning, on 60 participants indicated that participants attending an individual or group
training programme for HBPM retained their theoretical and practical knowledge better than
before those engaged in self-learning (Leblanc, Cloutier, & Veiga, 2011). This was attributed to

interaction with the nurse.

Several studies have shown that structured educational programmes for HPs and patient-
oriented education can improve intermediate outcomes in hypertension management and

achieve better BP control (Chang, Fritschi, & Kim, 2012; Hacihasanoglu & G&ztim, 2011; Perl
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etal., 2011). A pilot project demonstrated that a structured programme such as a blood pressure
measurement education programme (BEEP) improved knowledge and practice among nurses
and is feasible and acceptable to nurses (Dickson & Hajjar, 2007). The study also highlighted
the need for continuous reinforcement and evaluation of knowledge and practice to avoid the
decline of these areas over time. Wider adoption of such a program can improve the accuracy
of BPM and potentially reduce high health care costs at the national level (Dickson & Hajjar,
2007). Recent studies that assessed knowledge of physicians and nurses before and after an
educational programme reported significant improvement in their knowledge (Block et al.,
2018; Dalfo-Pibernat et al., 2018; Daniel, Veiga, Machado, Mafra, & Cloutier, 2019; Rabbia et
al., 2013).

With recent advancement in educational programmes, web-based education has gained
popularity as a modality for delivering up to date, standardized, accessible training in line with
organizational goals (Block et al., 2018; Compas, Hopkins, & Townsley, 2008; Cook, 2006;
Ruiz, Mintzer, & Leipzig, 2006). Such educational programmes can promote the long-term
viability of education that needs constant reinforcement of knowledge. This could effectively

improve the quality of education and evaluation of knowledge and practice (Ruiz et al., 2006).

Conceptual framework

Health professionals play an important role in BPM and hypertension management. It is
therefore essential to determine their clinical competencies about knowledge, perception and
practice. A wide range of factors can influence the clinical competencies of HP that includes
their knowledge, skills, attitudes, individual motivation, interest, values (Roe, 2002). Therefore,
to determine the clinical competency of HP, we have adopted the framework on the
“Competence architecture model” by Robert Roe (Roe, 2002). The model is presented in Figure
2. According to Roe, competencies are built from sub competences, knowledge, attitudes and
skills. This whole structure is built upon the individual abilities, personality traits and other
characteristics such as biographical, interests, values (Bartram & Roe, 2005; Roe, 2002). The

definitions are presented in Table V.
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Figure 2 Competence architecture model (Roe, 2002) (used with permission)'

According to Roe, competence is the intellectual ability to perform a task, duty or role
(Bartram & Roe, 2005; Roe, 2002). Competence has two features, first, a specific type of work
to be performed in a particular work setting, and second, it integrates with several types of
knowledge, skill, and attitudes that are assessed separately (Roe, 2002). Examples of
competence are making a budget plan (accountant), drafting a contract (lawyer), carrying out a
tooth extraction (dentist), providing behaviour therapy (clinical psychologist), developing and
applying a personnel selection procedure (work and organizational psychologist). Competences
are typically acquired in the process of learning-by-doing in the actual work situation, during an
internship or in a simulation-based learning situation (Roe, 2002). The definitions are presented

in Table V.

! Used with permission from European Psychologist, Vol. 7, No. 3, September 2002, pp. 192-202
© 2002 Hogrefe & Huber Publishers (now Hogrefe Publishing)
www.hogrefe.com https://doi.org/10.1027//1016-9040.7.3.192
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The competence architecture model was intended as a guide for designing a competence-
based curriculum for European work and organizational psychology (Bartram & Roe, 2005;
Roe, 2002). This model was originally used to assess psychologists' competence during training
and before starting their practice. However, this model is designed to apply to any area of
practice and occupation. For example, the model can be applied to identify competence at health,
work, education, public health care, behavioural health workforce and school system (Bartram
& Roe, 2005; Roe, 2002). So far, this model is applied in the engineering field to understand if
engineers require technical and non-technical competence (Parts, Teichmann, & Ruutmann,

2013).

Roe suggests applying this model in student selection, academic curriculum design,
basic professional training, continued professional training, accreditation, and quality assurance
(Bartram & Roe, 2005; Roe, 2002). An example is presented further. As this model was applied
explicitly in psychology, Roe defines competences as the higher-level task or duties the
psychologist must fulfill, such as conducting an individual assessment. Sub competencies are
the lower-level task related to fulfilling such essential occupational functions as administering
tests, conducting interviews, applying group techniques, and searching for literature. The
knowledge pertains to the various theories and empirical data produced within the different
fields of psychology. The attitudes relate to accuracy, integrity, self-criticism, commitment,

responsibility, respect and tolerance for others, ethical awareness, service orientation.

The skills apply to oral and written communication, observing and listening, problem
analysis, applying statistical methods, using computer software. In addition, the abilities,
personality traits, and other characteristics such as styles, values, interests, physical traits, and
biographical characteristics are required to successfully complete the academic and professional
learning processes to become a psychologist (Bartram & Roe, 2005; Roe, 2002). The model
describes that to perform a given task, one should acquire the necessary knowledge and skills,
display the appropriate attitudes, and ultimately carry out the task to the standard expected by

their profession.
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Application of the competence architecture model in our study

The objective of our study was to assess the knowledge, perception and practice of HPs,
namely physicians, nurses and pharmacists, concerning the different BPM methods. Given the
objectives of our study, the three concepts of the model, namely knowledge, attitudes, and skills,
are replaced with our study concepts, namely knowledge, perception and practice. The

definitions are presented in Table V.

We prefer to follow the competence architecture model for several reasons. First, this
theoretical model is based on well-defined work, organizational psychology theories, and
concepts that complement one another and are compatible with existing learning and activity
theories. Second, it may be applied to different occupations. Third, it provides the opportunity
to define competencies as a learned ability to do a specific task (for example, blood pressure
measurement). HPs' competencies may be viewed as a set of behaviours that enables them to
complete the required task effectively. Fourth, it allows for a better understanding of the
interrelation between knowledge, skills, attitudes, and competence influenced by individual
abilities, personality traits, and other characteristics. Our study offers a better understanding of

HPs knowledge, perception, and practice concerning the different BPM methods.
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Table V Definition of concepts according to competence architecture model and its application

in our study

Competence architecture model Concepts Application in our study

A learned ability to adequately Competence Blood pressure measurement

perform a task, duty, or role.

Competences that often learned in Sub Theoretical and practical education

scholastic situations. competence concerning BPM that is acquired at
school, internships or through specific
BPM training.

Ability to reproduce or recognize  Knowledge  Knowledge is defined as theoretical

specific facts and result from comprehension of BPM methods.

what  the  individual  has

accomplished using his or her

mental capacities.

Person readiness or willingness to Attitude Attitude is replaced with Perception.

act in accordance with his Perception is defined as the beliefs of

personal values. HPs towards the usefulness of BPM
methods.

Abilities to perform specific tasks Skills Skills are replaced with Practice.

in a prescribed manner Practice is  defined as the
implementation of recommended
BPM methods for hypertension
management in clinical practice

Abilities are his capacity to Abilities Not applicable

acquire the necessary knowledge
and skills.
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This chapter presents the published article 1 of the thesis. First, a brief introduction to scoping
review is presented, followed by the original article. The methodology is thoroughly and
systematically described in the article. The manuscript was submitted to the Journal of
Hypertension on April 7, 2020, published in March 2021. Next, the preliminary results of the
scoping review were presented as a poster presentation at various conferences. The reference
list for poster presentations and posters is attached in special documents Annexe 22-23. Finally,
an editorial was published on our scoping review that highlighted BPM as an essential clinical

skill worldwide (Cappuccio, 2021).
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Introduction to scoping review

This paragraph presents a brief introduction to scoping review in terms of context and

its objective.

Context and objective

Hypertension is the most critical risk factor contributing to the global burden of the
disease (Beaney et al., 2020). Around 40% of the global adult population is still unaware or
uncontrolled, thus susceptible to further complications affecting the brain, heart, kidneys
(Beaney et al., 2020; Zhou et al., 2019). Hypertension guidelines for HP have been developed
and disseminated in many countries worldwide (Kotchen, 2014; Whelton, 2019). These
guidelines recommend using standardized BPM methods, namely home, ambulatory, office, and
automated for accurate BPM. If performed inaccurately, it results in misdiagnosis and
overtreatment, thus increasing the unnecessary burden of disease (Handler, 2009; Piper et al.,
2015). BPM is the most commonly performed procedure in clinical practice by HP and requires
adequate knowledge, perception, and practice. Unfortunately, in clinical practice, BPM is often
suboptimally performed (Clark, Horvath, Taylor, & Campbell, 2014; Handler, 2009; Padwal et
al., 2019; Pickering et al., 2005; Ringrose & Padwal, 2017).

Moreover, knowledge, perception and practice of HPs concerning the four BPM
methods have been studied individually but not systematically. Therefore, we found it
appropriate to conduct a scoping review to gather evidence to see the current BPM state. This
evidence would help develop our research on BPM that will be conducted in Canada. Therefore,
the objective was to perform a scoping review to identify knowledge, perception, and practice
of physicians, nurses, and pharmacists regarding the home, ambulatory, office, and automated

BPM methods. The full methodology is presented in the article.
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Résumé en francais

Objectif : La performance concordante aux lignes directrices de la mesure précise de la pression
artérielle (PA), que la modalit¢ soit a domicile (MPAD), ambulatoire (MAPA), en
oscillométrique en série (MPAC-OS) et clinique (MPAC), dépend de la technique appropriée.
Les connaissances, la perception et la pratique des professionnels de la santé pour la mesure PA
sont cruciales et ont €t¢ en partie €tudiées, mais un examen approfondi n'a jamais €té rapporté.
Une revue de la portée des études mondiales a ét¢ menée pour synthétiser les données publiées

sur ce sujet.

Méthodes : Un cadre méthodologique Arksey et O'Malley a été utilisé. Les mots clés ont été
identifiés et I'extraction a été achevée jusqu'en avril 2019 a 'aide de CINAHL et MEDLINE.
Les études ont été classées comme positives pour les connaissances, la perception et la pratique
si la majorité (> 50 %) des réponses rapportées étaient favorables, et négatives dans le cas
contraire. Si des résultats spécifiques n'étaient pas rapportés, les conclusions de l'auteur ont été

utilisées pour classer.

Résultats : Soixante-douze études ont été identifices : 25 MPAD, 14 MAPA, 2 MPAC-0S, 40
MPAC. Pour la connaissance, le pourcentage d'études négatives était plus élevé pour MPAD
(40 %) et MPAC (68 %) et plus faible pour MAPA (14 %) en ce qui concerne les techniques de
la mesure PA. Pour la perception, le nombre d'études négatives €tait plus faible pour MPAD (20
%) et MAPA (7 %) concernant l'utilit¢ des méthodes de la mesure PA dans la gestion de
I'nypertension. Pour la pratique, le nombre d'études négatives était plus €levé pour MPAD (48
%), MAPA (71 %), MPAC (73 %) et MPAC-OS (50 %) concernant la mise en ceuvre des

directives sur |'hypertension.

Conclusion : Les résultats de cette revue de cadrage démontrent une perception adéquate du la
mesure PA, mais des connaissances et des pratiques sous-optimales. L'éducation est encore
nécessaire pour améliorer les connaissances et la pratique. Les efforts futurs devraient se
concentrer sur I'amélioration de ce que nous savons et ce que nous faisons lors de la mesure de

la PA.
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Abstract

Objective: Guideline-concordant performance of accurate blood pressure measurement (BPM),
whether the modality is home (HBPM), ambulatory (ABPM), automated (AOBP) or office
(OBPM), is dependent on proper technique. Knowledge, perception and practice of health
professionals for BPM is crucial and has been partly studied, but a thorough review has never
been reported. A scoping review of global studies was conducted to synthesize published data

on this topic.

Methods: An Arksey and O'Malley methodological framework was used. Keywords were
identified, and extraction was completed to April 2019 using CINAHL and MEDLINE. Studies
were classified as positive for knowledge, perception and practice if the majority (>50%) of
reported responses were favourable and negative otherwise. If specific results were not reported,

the author’s conclusions were used to classified.

Results: Seventy-two studies were identified: 25 HBPM, 14 ABPM, 2 AOBP, 40 OBPM. For
knowledge, the percentage of negative studies was higher for HBPM (40%) and OBPM (68%)
and lower for ABPM (14%) regarding BPM techniques. For perception, the number of negative
studies was lower for HBPM (20%) and ABPM (7%) regarding the usefulness of BPM methods
in hypertension management. For practice, the number of negative studies was higher for HBPM
(48%), ABPM (71%), OBPM (73%) and AOBP (50%) regarding implementation of

hypertension guidelines.

Conclusion: The results of this scoping review demonstrate the adequate perception of BPM
but suboptimal knowledge and practice. Education is still needed to improve knowledge and
practice. Future efforts should focus on improving what we know and what we do when

measuring BP.

Keywords: knowledge, perception, attitude, practice, physician, nurse, pharmacist, ambulatory
blood pressure monitoring, home blood pressure monitoring, automated office blood pressure

measurement, blood pressure determination.
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Introduction

Hypertension is a leading global risk factor accounting for 10.4 million deaths and 218
million disability-adjusted life-years (DALYs) (Stanaway et al., 2018). Hypertension affects
40% of the global adult population aged > 25 years (Lim et al., 2012). In 2000, | out of 6 world’s
adult population aged 20 years and above had hypertension which increased by 7,7% in 2010
and is predicted to grow to 50% by 2050 (Kearney et al., 2005; Mills et al., 2016). Globally, in
2015, it is estimated that 3.5 billion individuals had systolic blood pressure (SBP) of at least 110
to 115 mmHg (Forouzanfar et al., 2017). A global campaign by the International Society of
Hypertension (ISH) identified that over a third of a million adults had untreated hypertension,
and 40.5% of hypertensive adults were unaware of having hypertension (Beaney et al., 2020).
In Canada, approximately 23% of the adult population [24,3% women and 21,7% men] have
been diagnosed with hypertension (Robitaille et al., 2012). Although Canada has the highest
blood pressure (BP) control rates, one-third of the population (32.5%) remains either unaware
or not controlled, thus susceptible to complications (coronary heart disease, chronic kidney

disease, stroke) (Padwal, Bienek, McAlister, & Campbell, 2016).

Accurate BP measurement (BPM) is of great importance in hypertension management
since improper BPM can result in misdiagnosis, treatment inaccuracies and increased
cardiovascular risk (Campbell, Culleton, & McKay, 2005; Kallioinen, Hill, Horswill, Ward, &
Watson, 2017). The guidelines by the American Heart Association (AHA), Hypertension
Canada, European Society of Hypertension (ESH), National Institute for Health and Care
Excellence (NICE) have meticulously appraised the evidence supporting the use of BPM
methods in hypertension management (Boffa, Constanti, Floyd, & Wierzbicki, 2019; Muntner
et al., 2019; Nerenberg et al., 2018; Williams et al., 2018). These guidelines recommend using
standardized BPM methods, namely home (HBPM) and ambulatory (ABPM) to confirm the
diagnosis of hypertension; and automated (AOBP) and office (OBPM) for screening and

treatment of hypertension. Validated devices should be used in all cases.

When measuring BP in the office, the auscultatory technique can cause inaccuracy and
errors in BPM and, therefore, the use of electronic oscillometric and/or automated devices is

preferred (Campbell et al., 2014; Cloutier et al., 2015). The evidence-based guidelines are
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established to assist health professionals (HP) in decision-making for the management of
hypertension based on clinical judgement for individual patients (Muntner et al., 2019;
Nerenberg et al., 2018; Williams et al., 2018). However, these guidelines need to be put into
practice and implemented. Few attempts have been made at compiling all the evidence, and
studies have been published demonstrating that BPM is less than optimal (Lamarre-Cliché,

Cheong, & Larochelle, 2011; Padwal et al., 2019; Rinfret et al., 2017; Staessen et al., 2017).

HP play an important role in BPM and hypertension management. Thus, a clearer picture
of the knowledge, perception and practice of HP is needed. BPM methods have been studied
individually concerning either knowledge, perception, and practice but not systematically and
not in Canada. To our best knowledge, so far, no systematic and scoping reviews have been
performed specifically on this topic of BPM (Cloutier, 2007). Therefore, this is not just one
more review but the first scoping review to provide a comprehensive scenario about BPM
globally. Scoping reviews are useful to identify gaps in evidence, mapping evidence to inform
the practice in the topic of interest and clarify concepts (Arksey & O'Malley, 2005; Peters et al.,
2015) (The Joanna Briggs Institute, 2015). We performed a scoping review to present a global
analysis of knowledge, perception, and practice of HP concerning BPM methods and further

identify if gaps exist in the implementation of international hypertension guidelines by HP.

Methods

Scoping review process

A scoping review was performed using the methodological framework suggested by
Arksey and O"Malley (2005) (Arksey & O'Malley, 2005) and further refined by Joanna Briggs
Institute (Peters et al., 2015). The stages of this framework include identifying the research
question, identifying different key terms for the search strategy, identifying relevant studies
using those key terms, selecting studies, charting the data, and collating, summarizing, and

reporting the results (Arksey & O'Malley, 2005; Peters et al., 2015).
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Identifying research question

This scoping review addresses the underlying research question: What is the extent of

literature related to knowledge, perception, and practice of HP regarding BPM methods?

Identifying key terms: Definition of concepts

To identify and include the relevant studies, the three concepts, namely knowledge,
perception, practice, and four BPM methods, were defined accordingly (see Table VI ). The
definitions for the three concepts are derived from the framework on the “Competence
architecture model by Robert Roe (2002) (Roe, 2002). This framework aims to determine the
clinical competency pertaining to knowledge, perception and practice of HP. BPM methods
were defined using the Hypertension guidelines published by International Hypertension
Societies, namely AHA, ESH, Hypertension Canada, NICE, British Hypertension Society
(BHS).

Table VI Definition of BPM methods

BPM methods Definition

HBPM BP is measured by the patient with an oscillometric device at home.
ABPM Out of clinic BPM over 24hr using a fully automated device.

AOBP In-clinic BPM using an oscillometric device that automatically records

multiple BP readings and averages those readings.

OBPM In-clinic BPM by a trained HP using the oscillometric or auscultatory
device.

Selection of studies

Studies were included if they focused mainly on knowledge, perception, and practice on
BPM methods (home, ambulatory, office, automated) and HP (physicians, nurses and

pharmacists), respectively. In addition, studies in English and French language were considered

for incluston.
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Search methods

A comprehensive literature search of human studies was performed using CINAHL and
MEDLINE databases. Key words were identified from relevant publications and MeSH terms.
A preliminary search strategy was formulated, assembling all the identified keywords. After
several rounds of preliminary search, we identified our final search strategy. The search strategy
was used separately for each database. Additionally, studies were identified through web
searches and by reviewing the reference lists of all articles. Each database was searched from

inception to April 2019 and further updated in November 2019.

Charting the data: Data extraction and analysis

The following details were extracted from the studies: author, year of publication, BPM
guidelines, study population, the objective of the study, classification of studies based on the
three themes, methodology, results, statistical analysis. For knowledge, data were extracted
regarding diagnostic thresholds and techniques to measure BP as recommended by national and
Canadian guidelines. For perception, data were extracted regarding the perception of HP about
the usefulness of BPM methods. For practice, data were extracted regarding the practice of HP
about using BPM methods in clinical practice as recommended by guidelines. BPM guidelines
suggest using BPM methods for hypertension management, including hypertension screening,

diagnosis, treatment, and follow-up.

Furthermore, for each concept, a classification was defined according to the results
presented in each study. The criteria for the classification of studies are reported in Table VII.
For example, knowledge was classified as inadequate and adequate; perception was classified

as negative and positive, and practice was classified as unsatisfactory and satisfactory.

For analysis, the criteria for analysis are presented in Table VII. Results from each study
were categorized as positive or negative. If the reported responses were >50%, the results were
classified as positive, and if the reported responses were <50%, then the results were classified
as negative. If the studies did not report specific results, the decision regarding classification
was based on the author’s conclusions. For example, studies showing inadequate knowledge,

negative perception, unsatisfactory practice, with reported responses of <50%, were classified
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as negative. Whereas studies showing adequate knowledge, positive perception, satisfactory

practice, with reported responses of >50%, were classified as positive.

Table VII Criteria for classification of studies and definition of concepts

Concepts Definitions

Knowledge

Theoretical understanding of BPM methods
concerning BPM techniques and diagnostic
thresholds

Perception
Beliefs of HP towards the usefulness of BPM
methods for hypertension management

Practice

Implementation of BPM methods in clinical
practice for hypertension management as
recommended by guidelines

Inadequate
knowledge

Negative
perception

Unsatisfactory
practice

Classification of concepts and results

Negative <50% Positive > 50%

Adequate
knowledge

Positive
perception

Satisfactory
practice

Results

Study selection

The PRISMA flow diagram (see Figure 3) represents the scoping review process for

identification, screening, eligibility, and inclusion of studies, along with the reasons for

excluding studies. Overall, 1456 articles across Medline (927) and CINAHL (529) databases

were retrieved. After the removal of duplicates, 1316 articles remained. After the title scan, a

comprehensive abstract scanning of 220 articles resulted in identifying 92 potentially relevant

articles for full-text review. Additional 30 articles were identified through reference scanning.

Thus, a total of 122 full-text articles were assessed for eligibility. After a full-text review, 72

potentially relevant studies were identified for the final data extraction and analysis.
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Out of the 72 studies identified, 25 (35%) studies focused on HBPM, 14 (19%) studies
on ABPM, 2 (3%) studies on AOBP and 40 (56%) studies focused on OBPM. Since a few
studies have assessed two concepts simultaneously in a single study, the total number of studies
for each BPM method exceeds the overall total. Similarly, a few studies included both
physicians and nurses in a single study. To achieve the objective of the scoping review, we are
presenting results distinctly for physicians and nurses irrespective of their inclusion in the same
studies (see supplemental content). Results for each BPM method are presented regarding the

knowledge, perception, and practice of physicians, nurses, and pharmacists.

Records identified through CINAHL(n=529) and
Medline (n=927) database searching (n=1456)

identification

l Records after duplicate removed (n=1316) I

Screening

l Record screened title and abstract (n=1316} l R - ludedbyiiieand boiract
ecords excluded by titleand abstra

(n=1194)
Additionalarticles identified ;) Sm_Of scotpeltoplci.( blact
through reference scanning _.I Full-text articles assessed for eligibility (n= 1.22)—i ) Topics notrelevant to objectives
{n= 30} Full-text articles excluded, {n=50}
1) Studies included students (n=10)
2) Full text notin English (n=9}
I Final studies included (n = 72) [ 3) Review papers, letter to editorial (n=14)
4) Topicsnotrelevant to objectives (n=17}

Eligibliry

HBPM ABPM AOBP OBPM
(n=25) || (n=14) (n=2) (n=40)

Figure 3 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

flow diagram for the scoping review process
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Study characteristics

Most studies enrolled physicians, whereas few studies enrolled nurses and pharmacists.
These studies were performed in USA, Canada, Europe, UK, Asia, Australia, Africa. The
majority of studies implemented guidelines, namely, AHA, ESH, NICE, BHS, Seventh Report
of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC7), Canadian Hypertension Education Program (CHEP), Japanese Society
of Hypertension (JSH). In addition, most of the HBPM, ABPM and AOBP studies used an
online questionnaire, whereas the majority of OBPM studies used a self-administered (paper)

questionnaire.

Studies included were published between the years 2003 to 2019 for HBPM, from 1993
to 2018 for ABPM, from 2013 to 2018 for AOBP, from 1988 to 2018 for OBPM. The role of
out-of-office BPM has been defined by international hypertension societies in recent years, and
studies on the subject started later on since out-of-office was adopted later. In our analysis, we
had taken into consideration guidelines used by authors at the time the studies were conducted.
A descriptive summary of data extracted from these studies is available in Annexe A

Supplemental Content Table |-4.
Study results
Home blood pressure measurement method (HBPM)

Out of 25 studies, 10 studies focused on knowledge, 15 studies focused on perception
and 22 studies focused on practice (see Figure 4). Studies 19 (76%) included physicians, 1 (4%)

included nurses, 2 (8%) included pharmacists and 3 (12%) included both physicians and nurses.

Knowledge

All 10 studies were classified as negative since they demonstrated inadequate knowledge
about BPM techniques based on diagnostic thresholds for HBPM, frequency and timings of
HBPM measurements, mean calculation and HBPM guidelines (see Figure 4) (Boivin et al.,

2011; Fletcher et al., 2016; Ishikuro et al., 2016; Kim, Kim, Kim, Jung, & Ryu, 2012; Matowe,
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Abahussain, Awad, & Capps, 2008; Obara et al., 2010; Obara et al., 2012; Setia, Subramaniam,
Teo, & Tay, 2017, Setia, Subramaniam, Tay, & Teo, 2017; Tsakiri, Stergiou, & Boivin, 2013).

Perception

Majority of studies showed positive perceptions, yet few studies with physicians 4
(27%) and nurses 1 (7%) were classified as negative since HP did not believe that HBPM is
useful for hypertension management (see Figure 4) (Boivinetal., 2011; Logan, Dunai, Mclsaac,

Irvine, & Tisler, 2008; Martin-Rioboo et al., 2018; Matowe et al., 2008; Tsakiri et al., 2013).

Practice

Some studies with physicians 8 (36%) and nurses, 4 (18%) were classified as negative
since they showed major deficiency amongst HP in using the HBPM method for hypertension
management (see Figure 4). Results of these studies showed that HBPM was less frequently
recommended, and instructions were not provide to patients (e.g., regarding self BP
measurement, interpretation of readings obtained, cuff size and device information) (Boivin et
al.,, 2011; Ishikuro et al., 2016; Jackson, Ayala, Tong, & Wall, 2019; Jones et al., 2013;
Kaczorowski et al., 2017; Mejzner, Clark, Smith, & Campbell, 2017; Obara et al., 2010;
Tirabassi, Fang, & Ayala, 2013; Woolsey, Brown, Ralls, Friedrichs, & Stults, 2017).

Overall, negative results for knowledge, perception and practice were observed in the

continents of North America, Europe, and Asia.
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Figure 4 Knowledge, perception, and practice of health professionals regarding home blood

pressure measurement method

Ambulatory blood pressure measurement method (ABPM)

Out of 14 studies, | study focused on knowledge, 7 studies focused on perception and
11 studies focused on practice (see Figure 5). Vast majority of studies, 12 (86%) included

physicians, and 2 (14%) included both physicians and nurses. There are no studies with

pharmacists.

Knowledge
The one study that assessed physicians' and nurses' knowledge was classified as negative

since both physician and nurse demonstrated a lack of knowledge based on diagnostic thresholds

for ABPM and accurate interpretation of ABPM results (see Figure 5) (Dalfo-Pibernat et al.,
2018).
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Perception

Majority of studies were classified as positive, yet only | study showed negative
perception amongst physicians towards the usefulness of the ABPM method in hypertension

management (see Figure 5) (Martin-Riobo¢ et al., 2018).

Practice

Majority of studies with physicians 9 (82%) and nurses 1 (9%) were classified as
negative since they showed unsatisfactory practice (see Figure 5). Results of these studies
showed that the ABPM method was less frequently used and provided to patients for diagnostic
purposes due to limited access (Carter & Kaylor, 2016; Dehaeck, Thurston, Gibson, Stephanson,
& Ross, 2010; Kaczorowski et al., 2017; Kobayashi, Sato, Hatori, & Miyakawa, 2017; Martin-
Rioboo et al., 2018; McGowan, Gough, Maxwell, & Padfield, 2007; Mejzner et al., 2017; Setia,
Subramaniam, Teo, et al., 2017; Woolsey et al., 2017).

Overall, negative results for knowledge, perception and practice were observed in the

continents of North America, Europe, and Asia.
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Figure 5 Knowledge, perception, and practice of health professionals regarding ambulatory

blood pressure measurement method

Office blood pressure measurement method (OBPM)

Out of 40 studies, 27 studies focused on knowledge, 1 study focused on perception and
26 studies focused on practice (see Figure 6). Studies 13 (33%) included physicians, 16 (40%)
included nurses, 11 (28%) included both physician and nurse. So far, there are no studies with

pharmacists.

Knowledge

Majority studies with physicians 11 (41%) and nurses 15 (54%) were classified as
negative since they demonstrated inadequate knowledge about BPM techniques based on
diagnostic thresholds, arm position, cuff placement, posture, mean calculation etc. (see Figure
6) (Ahmed, 1997; Cloutier, 2007; Coogan, Marra, & Lomonaco, 2015; Dickson & Hajjar, 2007,
Feher, Harris-St John, & Lant, 1992; Gillespie & Curzio, 1998; Gleichmann, Gleichmann,
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Mannebach, Mellwig, & Philippi, 1989; Machado et al., 2014; Markandu, Whitcher, Arnold, &
Carney, 2000; McKay, Raju, & Campbell, 1992; McVicker, 2001; Mion, Pierin, Lessa, &
Nobre, 2002; Nolan & Nolan, 1993; Obara et al., 2010; Ojo, Sogunle, Malomo, & Adesoji,
2018; Ray, Nawarskas, & Anderson, 2012; Villegas, Arias, Botero, & Escobar, 1995; Vloet,
Smits, Frederiks, Hoefnagels, & Jansen, 2002; Wingfield, Pierce, & Feher, 1996).

Perception
The only study that assessed nurses perception was classified as positive since they
showed positive perception among nurses about the usefulness of OBPM (see Figure 6) (Block

et al., 2018).

Practice

Majority of studies with physicians, 15 (58%) and nurses, 14 (54%) were classified as
negative as a result of unsatisfactory practice (see Figure 6). In the majority of these studies,
BPM was done by using the auscultatory method, which is not according to guidelines (Bhalla,
Singh, D'Cruz, Lehl, & Sachdev, 2005; Camney et al., 1999; Dickson & Birkett, 1988; Dickson
et al., 2013; Dickson & Hajjar, 2007; Drevenhorn, Hakansson, & Petersson, 2001; Gillespie &
Curzio, 1998; Kaczorowski et al., 2017; Kay, 1998; Kobayashi et al., 2010, McKay, Campbell,
Parab, Chockalingam, & Fodor, 1990; McVicker, 2001; Mion et al., 2002; Mohan et al., 2014;
Ojo et al.,, 2018; Rabbia et al., 2013; Sandoya-Olivera, Ferreira-Umpiérrez, & Machado-
Gonzalez, 2017; Veiga et al., 2003; Villegas et al., 1995; Vloet et al., 2002; Wingfield et al.,
1996).

Overall, negative results for knowledge and practice were observed in the continents of

North America, South America, Africa, Europe, Asia and Australia.
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Figure 6 Knowledge, perception, and practice of health professionals regarding in-office blood

pressure measurement method

Automated blood pressure measurement method (AOBP)

Practice

Out of 2 studies, | study was classified as negative since results showed that the majority
of physicians (54.2%) were measuring BP using the auscultatory method (Kaczorowski et al.,
2017). While | study showed the majority of physicians (56.6%) use and preferred the AOBP
method (Martin-Riobod et al., 2018). So far, no study is identified for knowledge and

perception.

Overall, negative results for knowledge and practice were observed in the continent of

North America.
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Discussion

This scoping review was undertaken to summarize the literature and present a global
picture pertaining to knowledge, perception, and practice of HP with regard to BPM methods.
To our best knowledge, this is the first scoping review that has analyzed the literature relating
to all the four BPM methods, all three concepts and all health professionals, namely physicians,
nurses, and pharmacists, in a single study. In order to improve BP management, there are
guidelines published by hypertension societies across the world, including Hypertension
Canada, which recommend using standardized BPM methods for accurate BP measurement and
hypertension management. However, the results of our review suggest that a gap remains
between recommendations and their implementation by HP with regard to knowledge,

perception, and practice. This gap is a limiting factor to achieve better hypertension control.

Home blood pressure measurement method (HBPM)

With respect to knowledge, since all studies were classified as negative, the results of
our scoping review highlight a persistent lack of knowledge amongst HP regarding diagnostic
thresholds for HBPM and awareness about HBPM guidelines. Studies assessing barriers for
HBPM method also identified lack of knowledge about BP targets and protocols for HBPM and
lack of awareness about HBPM guidelines as an important barrier limiting the implementation
of the HBPM method by HP (Dugelay, Kivits, Desse, & Boivin, 2019; Kronish et al., 2017) A
report by Tay et al. highlighted knowledge gaps about HBPM protocols and techniques in Asia
(Tay & Teo, 2020).

However, concerning perception about the usefulness of HBPM, 73% of studies showed
positive results, which is encouraging. To be noted, although HP were positive about the
usefulness of the HBPM method, some HP were not confident to fully endorse it in their
practice. The limitations for the uptake of HBPM include lack of education for patients and
uncertainty about the interpretation of results, device cost and patient anxiety (Boivin et al.,

2011; Logan et al., 2008; Martin-Rioboé et al., 2018).

Regarding practice, almost half of the studies (55%) showed deficiencies in

implementing the HBPM method. The study by Kaczorowski et al. showed that in Canada, only
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22.4% of family physicians used HBPM for the diagnostic purpose (Kaczorowski et al., 2017).
The major barriers to the use of HBPM in clinical practice highlighted in these studies were lack
of reimbursement for physicians, lack of access to HBPM, lack of staff time to provide HBPM
education to patients, inadequate measurement conditions (Jackson et al., 2019; Kaczorowski et

al., 2017; Martin-Rioboo et al., 2018; Woolsey et al., 2017).

Ambulatory blood pressure measurement method (ABPM)

When it comes to ABPM, studies focused mainly on perception and practice. The one
study that assessed knowledge showed that before their training session, 26.7% of physicians
and nurses had adequate knowledge, and this score significantly increased to 85.3% following
the education program, which highlights the importance of education (Dalté-Pibernat et al.,
2018). Interestingly, most HP have positive perception about ABPM, although the majority of
studies (91%) exposed deticiencies in the practice. The main barriers highlighted in these studies
include the reimbursement fees, lack of insurance coverage, lack of access, lack of education to
patients Lo interpret readings (Kaczorowski et al., 2017; Martin-Riobo¢ et al.,2018: Mejzner et
al., 2017; Setia, Subramaniam, Teo, et al., 2017; Woolsey et al., 2017). A study by Deborah et
al. indicated that ABPM is underused in clinical practice due to environmental barriers (e.g.,
access, cost, and education to patients), and thus, payment transtormation. incentivized outcome
along with team-based care might increase the use of ABPM (Taira et al., 2017). Globally there
is no published study on pharmacists assessing knowledge, perception, and practice, which, for
Canada, is remarkable since the pharmacists are often involved in ABPM. Also, there are very

few studies on nurses.

Office blood pressure measurement method (OBPM)

The majority of the studies on OBPM, 79% demonstrated a lack ol’knowledge amongst
physicians and nurses regarding BPM techniques pertaining to position, cuff placement and cuft
size, rest period, mean calculation, and diagnostic thresholds. A review by Cloutier et al.
concerning HP knowledge ot OBPM identified deficiencies in knowledge (Cloutier, 2007).

Regarding perception, so far, there is only 1 study about nurse perception.
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Regarding practice, the majority of studies, 88%, showed deficiencies in implementing
the OBPM method for hypertension management. The limiting factor was continuing use of
auscultatory technique to measure BP in healthcare setup. Results of a recent Canadian study
indicated that 54.2% ot HP use manual OBPM with a mercury or aneroid device as the routine
method to screen patients for above threshold BP, while 42.9% are using AOBP measurement,
although the auscultatory is not recommended in the Canadian guidelines and that AOBP should
be the preferred method for diagnosis in Canada (Kaczorowski et al., 2017). In 2013, a global
survey by ISH from 90 national and regional societies and 77 countries about the current practice
in the management of hypertension showed that the prevailing method to measure BP was
mercury sphygmomanometer (68%), aneroid sphygmomanometer (65%), semi-automated
(65%) (Chalmers, Arima, Harrap, Touyz, & Park, 2013). The barriers for unsatisfactory practice
include lack of time for HP to follow guidelines and lack of availability of electronic devices to
measure BP (Dickson et al., 2013, Hwang, Aigbe, Ju, Jackson, & Sedlock, 2018). Globally, no
published studies were identified that assessed physician and pharmacist perception and

pharmacist knowledge and practice.

Automated blood pressure measurement method (AOBP)

Globally, no published studies were identified concerning knowledge, perception of HP
and practice of either nurses or pharmacists. Regarding practice, so far, only 2 studies were
identified concerning physician practice. A study by Kaczorowski et al. showed that 42.9% of
physicians used an AOBP method to screen patients for high BP while the majority are still
using the auscultatory method (Kaczorowski et al., 2017). Although the auscultatory method is
not recommended, yet it is still being used in clinical practice. Thus, emphasizing the need for

transition from auscultatory to automated method (Veiga et al., 2016).

Overall, our scoping review results highlight that not a lot of data are reported about

AOBP and ABPM methods and also, not many studies have included nurses and pharmacists.
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Limitations

First, we included English and French language only and would have missed studies published
in other languages. Second, we included studies published in peer-reviewed journals only,
excluding grey literature. Third, we had a defined criterion for the classification of studies and
based on this classification, data was extracted from published studies and results were reported
accordingly. Some studies that addressed the three concepts were not similar to our definitions,
and therefore results of those studies were presented based on our definitions. Fourth, we did
not attempt to explore the inconsistencies between high-income countries (HICs) and low

middle-income countries (LMICs), but comparatively, we attempted to show a global picture.

Conclusion

Inadequate BPM measurement remains a big concern. Our scoping review results
showed that although HP have positive perception towards the usefulness of BPM methods for
hypertension management, the inadequate knowledge and unsatisfactory practice towards
implementing those BPM methods in actual clinical practice is somewhat disappointing.
Hypertension guidelines published worldwide recommend using standardized BPM methods,
especially ABPM and HBPM for diagnosis and AOBP and OBPM for screening and ongoing
management of hypertension. The results of this scoping review clearly demonstrate that there
is still room for improvement. Not much data is available in Canada. Thus, further studies should
focus on understanding the knowledge, perception, and practice of HP regarding BPM methods,

especially for nurses and pharmacists.

There are still unmet needs that contribute to the burden of hypertension, especially in
LMICs but even in the HICs where we can see that discrepancies still remains. [t is therefore
essential to develop effective strategies such as knowledge translation, continuing education,
regular training, and professional certification programme along with interprofessional
collaboration. This is crucial since these strategies can increase appropriate implementation of
guidelines into practice, thus, improving BP control rates. In addition, to achieve global BP

control rates, in both HICs and LMICs, a transformative health service policy, transformative
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clinical approach as recommended by World Hypertension League and may measuring month
developed by the International Hypertension Society (ISH) to raise awareness about
hypertension screening are very effective global strategies favourable for LMICs where
shortcomings in the management of hypertension still exist (Beaney et al., 2020; Campbell et
al., 2019). More systematic studies are needed to address this issue. We anticipate that our
results will be of interest to national hypertension societies, HP and researchers in the area of
hypertension. This should guide future education programs in basic training as well as

continuous professional education sessions for all HP around the world.
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Annexe A- Supplemental digital content for scoping review

Table 1 Home Blood Pressure Measurement

Year Author Country Guideline Health professional
Phy Nur Pha

1. | 2003 Cheng USA JNC 7 X

2. | 2006 Tisler Hungary ESH X

3. | 2008 Logan Canada CHEP X

4, | 2008 Matowe Kuwait BHS X
5. | 2010 Kobayashi Japan JSH X

6. | 2010 Obara Japan JSH X

7. | 2010 Dehaeck Canada SOGC X

8. | 2011 Boivin France ESH X

9. | 2011 Steinmann USA JNC 7 X

10. | 2012 Obara Japan JSH X
11. | 2012 Tsakiri Greece ESH X

12.] 2012 Kim S. Korea KSH X

13.] 2013 Jones UK NICE X X

14. | 2013 McManus UK NICE X

15. | 2013 Tirabassi USA JNC 7 X X

16.| 2014 Sugano Japan JSH X

17. | 2016 Fletcher UK NICE X

18. | 2016 Ishikuro Japan JSH X

19. | 2017 Kaczorowski | Canada CHEP X

20. | 2017 Setia Singapore ESH X

21. 1 2017 Setia Singapore ESH X

22.| 2017 Mejzner UK NICE X

23.| 2017 Woolsey USA AHA X

24. | 2018 Martin Spain ESH X

Knowledge

Perception

Practice



25. | 2019 Jackson | USA | AHA X _ i
TOTAL 25 22 4 2 Ll 10 [N 13

19/22 1/4 2/2
Both=3 10 15 22

Py, Physician;, Nu, Nurse; Pa, Pharmacist;( -) = negative; (+) = positive; JNC7, Seventh Report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure;, AHA, American Heart Association, ESH, European Society of Hypertension; NICE, National Institute for
Health and Care Excellence; BHS, British Hypertension Society; CHEP, Canadian Hypertension Education Program; SOGC, Society of Obstetricians and
Gynaecologists of Canada; JSH, Japanese Society of Hypertension; KSH, Korean society of hypertension.
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Table 2 Ambulatory Blood Pressure Measurement

Year Author Country Guideline | Health professional Knowledge Perception Practice
Phy Nur Pha
1. 1993 | Grin USA NHBPEP | X
2. 1993 | White USA NHBPEP | X
3. 2007 | McGowan UK BHS X X
4. 2010 | Dehaeck Canada SOGC X
5. 2015 | Carrera Netherlands | ESH X
6. 2016 | Carter USA JNC7 X
7. 2017 | Kaczorowski | Canada CHEP X
8. 2017 | Setia Singapore ESH X
9. 2017 | Setia Singapore ESH X
10. | 2017 | Mejzner UK NICE X
11. | 2017 | Kobayashi Japan JSH X
12. | 2017 | Woolsey USA AHA X
13. | 2018 | Pibernat Spain ESH X X
14. | 2018 | Martin- Spain ESH X
Rioboo
TOTAL 14 14 2 0 1 9 2
12/14
Both =2 1 7 11

Py. Physician;, Nu, Nurse; Pa, Pharmacist, (-) = negative, (+) = positive; NHBPEP, National High Blood Pressure Education Program.
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Year Author Country Guideline Health professional
Phy Nur Pha

1. 1988 Dickson (a) Canada CHS X

2. 1989 Gleichmann Germany BMA X X
3. 1990 McKay (a) Canada AHA X

4. 1992 McKay (b) Canada AHA X

5. 1992 Feher UK BMA X

6. 1993 Nolan UK BHS X
7. 1995 Villegas USA AHS X X
8. 1996 Wingfield UK ISH X X
9. 1997 Ahmed S. Arabia NM X X
10. | 1998 Gillespie UK BHS X
11. | 1998 Kay USA AHA X
12. | 1999 Carney (a) Australia BHS X
13. | 1995 Carney (b) Australia BHS X X
14. 2000 Drevenhorn Sweden NSG, ISH X
15. | 2000 Markandu UK BHS X X
16. | 2001 McVicker UK BHS X X
17. | 2002 Armstrong Australia NHFA X
18. | 2002 Vloet Netherlands | AHA X
19. | 2002 Mion Brazil JNC 6, BCH 3 X

20. | 2003 Veiga Brazil AHA X X
21. | 2005 Bhalla India BHS X

22. | 2007 Dickson USA AHA, JNC7 X
23. | 2007 Cloutier Canada CHEP X
24. | 2010 Chatterjee USA JNC7 X

25. | 2010 Kobayashi Japan JSH X

26. 2011 Hsiao-Lien Taiwan THG, JNC7 X
27. | 2012 Gracia Singapore JBI-PACES X
28. | 2012 Nelson USA NHBPEP, JNC7 X
29. | 2013 Dickson (b) Canada CHEP X
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Year Author Country Guideline Health professional Knowledge Perception Practice
Phy Nur Pha —

30. 2013 | Rabbia Switzerland | ISH X

31. 2014 | Machado Brazil BGH X

32. 2014 | Mohan India JNC 7 X X

33. 2015 | Obara Japan JSH X

34. 2015 | Coogan USA AHA X

35. 2017 | Kaczorowski | Canada CHEP X

36. 2017 | Woolsey USA USPSTF X

37. 2017 | Ale Nigeria IFHA X

38. 2017 | Sandoya Uruguay AHA X X

39. 2018 | Ojo Nigeria AHA, ESH X X

40. 2018 | Block USA AHA X

TOTAL 40 24 26 0 19 0 1 22

13/24 | 15/26 0
Both =11 27 1 26

Py, Physician; Nu, Nurse; Pa, Pharmacist;(-) = negative; (+) = positive. CHS, Canadian hypertension society; BMA, British Medical Association; ISH, International society of
hypertension; NSG, National Swedish Guidelines;, NHFA, National Heart Foundation of Australia; BCH. Brazilian Consensus on Hypertension; THG, Taiwan hypertension
guidelines; JBI PACES, Joanna Briggs Institute Practical Application of Clinical Evidence System; SBH, Brazilian guidelines of hypertension; USPSTF, US Preventive Services
Task Force; IFHA; International Forum for Hypertension control and prevention in Africa.
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Table 4 Automated Office Blood Pressure Measurement

Year Author Country Guidelin Health professional Knowledge Perception Practice
e
Phy Nur Pha — + - + — +
1. 2017 Kaczorowski | Canada CHEP X .
2 2018 | Martin- Spain ESH X o 3
Rioboo =S
TOTAL 2 2 1 1

Py, Physician; Nu, Nurse; Pa, Pharmacist;(-) = negative; (+) = positive.
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Annexe B- Search strategy

Search strategy for Medline and CINAHL
(S1 OR S2)
S1- MH Exact Subject Heading

“Blood Pressure Determination” OR “Blood Pressure Monitoring, Ambulatory” OR “Blood
Pressure Determination methods” OR “Blood Pressure Monitoring, Ambulatory methods” OR

“Hypertension Diagnosis” OR “Masked Hypertension”
OR
S2- Select field optional

Blood Pressure* OR “ambulatory blood pressure measurement” OR ABPM OR “home blood
pressure measurement” OR HBPM OR *“self-blood pressure measurement” OR SBPM OR
“office blood pressure measurement” OR OBPM OR “automated blood pressure measurement”

OR AOBP
AND
S3- MH Exact Subject Heading

“Health Personnel” OR “Personnel, Health Facility” OR “Physician, Primary Care” OR
“Physicians, Family” OR *“General Practitioners” OR “Medical Staff, Hospital” OR “Nurse

Practitioners”

OR
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S4- Select field optional

Physician* OR Nurs* OR Pharmacist®* OR "Medical Staft"

AND

S5- MH Exact Subject Heading

"Professional Knowledge” OR "Attitude of Health Personnel” OR "Practice Patterns” OR
“Health Knowledge, Attitudes, Practice”

OR

S6- Select field optional

Knowledge* OR Attitude* OR Practice*

S7= (S1OR S2)

S8= (S3 OR S4)

S9= (S5 OR S6)

S10 = (S1 OR S2) AND (S3 OR S4) AND (S5 OR S6)

90



Chapter 4. Methodology

In this chapter, a comprehensive methodology of the leading research project is

presented.

Context

Canada is a global leader to achieve the highest BP control rates, yet >30% of the
population remain uncontrolled, and nearly 16% remain unaware of their high BP (Padwal et
al., 2016). A significant improvement in BP control rates were directly associated with CHEP's
implementation, now called Hypertension Canada Guidelines (Campbell & Chen, 2010; Padwal
etal., 2016; Schiffrin et al., 2016). Hypertension guidelines are a key component of transmitting
new and updated evidence-based clinical practice recommendations to HPs (physicians, nurses
and pharmacists) for hypertension management (Rabi et al., 2020; Schiffrin et al., 2016).
Therefore, it is important to identify if the updated guidelines are appropriately implemented in
clinical practice by HP and that they have adequate BPM knowledge and perception. A recent
scoping review demonstrated that studies performed globally indicated that BPM knowledge
and practices are suboptimal among physicians, nurses and pharmacists (Todkar, Padwal,
Michaud, & Cloutier, 2020). However, a systematic study including all the three HPs and three
concepts concerning the BPM methods was not performed in Canada. Therefore, we found it
appropriate to conduct a descriptive survey to get a clearer picture of Canadian HP concerning

knowledge, perception, and practice and the four BPM methods.

Objectives

The research objective was to assess knowledge, perception, and practice of physicians,
nurses and pharmacists concerning home and ambulatory (HBPM and ABPM) and office and

automated (OBPM and AOBP) BPM methods.
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Methods

Research design

A descriptive survey design was selected to assess the knowledge, perception and
practice of the HP regarding the four BPM methods (Gray, Grove, & Sutherland, 2017). Such a
design allows the researcher to describe the phenomenon of interest and gather related

information of interest.

Population and setting

The target population consisted of physicians, nurses and pharmacists working in the
primary care setting across Quebec, Canada. Primary care settings provide primary care for
chronic diseases, such as hypertension. In addition, hypertensive individuals frequently see their
primary care provider for hypertension management. As a result, primary care settings were
chosen because this is where the initial screening, diagnosis, treatment, and follow-up for
hypertension takes place. Primary care settings included Groupe de médecine de Famille
(GMF), outpatient clinic, soins de premiere ligne (primary care clinics) and community

pharmacies.

The information concerning the number of HP for each category was obtained from the
Fédération des Médecins Omnipraticiens du Québec (FMOQ), the Ordre des Infirmicres et
Infirmiers du Québec (OIIQ) and the Ordre des Pharmaciens du Québec (OPQ) for the year
2017-2018.For physicians, out of 23236 physicians members of the College des Médecins du
Québec, 10917 practice family medicine (College des médecins du Québec, 2017-2018). For
pharmacists, out of 9465 pharmacists that detain a membership from I’Ordre des pharmaciens
du Québec, 4869 practice in community pharmacies (Ordre des pharmaciens du Québec, 2017-
2018). The statistical information was obtained from the association's annual report published

each year which was available on their website. For nurses out of 75529 nurses with a permit,
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7886 practice in primary care settings (Ordre des infirmiéres et infirmiers du Québec, 2017-

2018).

For nurses, a request was made to OIIQ to provide us with the recent statistics about the
number of nurses working in the primary care setting. After signing a confidentiality form, the
actual number of nurses working in primary care settings was provided by OIIQ. According to
the data received, 10731 nurses registered with OIIQ are working in a primary care setting. This
includes emergency care (soins d'urgence), outpatient care clinics (soins ambulatoires - clinique
externe), primary care or routine services (soins de premiere ligne - services courants), public
health (santé publique) and nurse practitioner (IPSPL and [PSSA). Out of these 10731 members,
4020 (37.5%) members gave consent to OlIQ to send their contact details to a third party for

research or survey purposes.

Inclusion criteria

Physicians, nurses, and pharmacists working in primary care settings across Québec,

Canada, were included.

a) Physicians- Registered Physicians who have obtained a valid license to practice by Fédération

des Médecins Omnipraticiens Du Québec (FMOQ).

b) Nurses- Registered Nurses (RN); who have obtained a valid license to practice by Ordre des

Infirmieres Et Infirmiers Du Québec (O1IQ).

c¢) Pharmacists- Registered Pharmacists who have obtained a valid license to practice by Ordre

Des Pharmaciens Du Québec (OPQ).

Sample size calculation

Given the research design and recruitment method, a sample size calculation is not
applicable. However, to determine the approximate sample size and expected response rate, we

calculated the sample size using Dillman’s formula (Dillman, Smyth, & Christian, 2014). The
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sample size is calculated based on the confidence interval, the margin of error, and response.
The confidence interval chosen is 95, with a margin of error of 5%. The response rates for email
surveys are generally very low, from 16% to 20% (Corner & Lemonde, 2019; Weaver, Beebe,

& Rockwood, 2019).

Therefore, a more significant proportion of the population needs to be surveyed to
achieve the required sample size based on the expected response rate. Since the response rate of
20% is expected, the final population size surveyed should be greater than the required sample
size. To have a representative sample, the actual number of participants required for the study

is physicians (N=372), nurses (N=371) and pharmacists (N=357).

Ethical certification

A request was made to the UQTR Ethics and Research Committee to obtain the ethical
certificate. As a result, all documents explaining the research protocol and methodology were
prepared, including the informed consent forms both in English and French (see Annexe 4-5).
An electronic consent form was used. Access to the questionnaire was only granted after
clicking on the AGREE button of the consent form. The study was approved by the UQTR
Ethics and Research Committee (CER-19-259-07.22) (see Annexe 6).

Risk and benefits

No risk was associated with participation in the research. However, the only drawback
was the time to complete the questionnaire, which was estimated at 20-minutes. To minimize it,
the questionnaire was validated by experts and was kept short. In addition, the questionnaire

was pretested on a small group of nurses from UQTR.

For benefits, no individual benefit was offered to participants; however, participation in
this research allowed them to win an incentive. In collaboration with the hypertension societies,
namely the Société Québécoise d’hypertension artérielle (SQHA) and Hypertension Canada,

physicians, nurses, and pharmacists participating in the study had a chance to win an incentive
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consisting of a free registration to a 15,5-hour accredited online training course offered by the
SQHA or a free registration at the Hypertension Canada Congress (see Annexe 7-8). At the end
of the questionnaire, a secure link was provided to participate in the draw voluntarily, and the
physicians, nurses and pharmacists who completed the whole questionnaire were able to access
the link. Hypertension societies then contacted the draw winners to provide information on the
free online training course and free registration for the congress. Thus, the benefit would help

participants in the advancement of knowledge in BPM.

Recruitment

Professional associations including Fédération des Médecins Omnipraticiens du Québec
(FMOQ), Ordre des Infirmiéres et Infirmiers du Québec (OIIQ) and Ordre des Pharmaciens du
Québec (OPQ) were requested to collaborate in contacting the participants. The final acceptance
to collaborate in the research was notified by OIIQ, FMOQ and OPQ through email. The letters

are attached in Annexe 9-11.

For FMOQ and OPQ, recruitment was made possible through the association's monthly
newsletters (see Annexe 12-13). A short text to introduce our research and the link to participate
in the survey was sent to FMOQ and OPQ and was published in their monthly newsletter (see
Annexe 12 and 13). For OIIQ, a list of potential participants with their email addresses was
provided. This list can be provided for research purposes or surveys since nurses give their
consent to the OIIQ to provide their information to the researchers. For this purpose, a
confidentiality agreement was signed between OIIQ and us. For nurses, a personalized email
invitation signed by a known researcher in Quebec (Pr Lyne Cloutier) along with the link to a
secured platform was sent (see Annexe 14). Using this strategy, we believed to get a better
response rate and minimize dropouts as participants could complete the surveys (Fan & Yan,
2010; Saleh & Bista, 2017). In addition, the link led the participants to an informed consent page

that provided detailed information about the research.
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Physicians, nurses, and pharmacists who agreed to participate could access the
questionnaire either in French or English. The recruitment started on 7" November 2019 and
ended on 10" January 2020. For nurses, two reminder emails each at two weeks intervals were
sent (see Annexe 15). For physicians, two reminders each at two weeks intervals were included
in the FMOQ newsletter (see Annexe 16). However, for pharmacists, permission was only
granted for one reminder that was included again in the OPQ newsletter (see Annexe 17). The

recruitment dates are presented in Table VIII.

Table VIII Recruitment plan of health professionals

Nurses Physicians Pharmacists
Start 7 November 19 8 November 19 20 November 19
1* reminder 21 November 19 22 November 19 4 December 19
2" reminder 5 December 19 6 December 19 -
End 10 January 2020 10 January 2020 18 December 2019

Research tool

The research tool used was a questionnaire. A questionnaire is a vital tool to collect and
obtain statistically helpful information related to the topic of interest (Dillman et al., 2014; Gray
et al., 2017). Questionnaires are designed to survey a large population quickly and in a short
duration. In addition, the questionnaire allows maintaining the anonymity of the participants
(Dillman et al., 2014; Gray et al., 2017). Given the design of our research, the questionnaire
survey was deemed adequate since it gives the researcher the feasibility to gather extensive

population data quickly and cost-effectively.

An investigator-initiated blood pressure measurement questionnaire was developed. For

the following reasons, we did not use existing questionnaires: first, the three concepts defined
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in our study was different from those defined in other studies; second, well-established or
standard questionnaires were not available on this topic; third, those questionnaires were not
consistent with our research objectives and fourth limited questionnaires were available
addressing the four BPM methods, three concepts and three health professionals and the fact
that nurses and pharmacists were under-studied. The questionnaire was validated and pretested.
The mode of accessibility was online. The electronic questionnaire was prepared using the
software Banque interactive de questions (BIQ) developed specifically by UQTR to prepare

surveys. The final questionnaire is included in Annexe 18-21.

Development and validation of the questionnaire

The questionnaire was constructed for collecting data concerning the three concepts and
four BPM methods. Based on the conceptual model adapted for this research, first, the three
concepts were defined. Knowledge is defined as the theoretical comprehension of BPM methods
regarding diagnostic thresholds and technical aspects. Perception is defined as the beliefs
regarding the usefulness of BPM methods. Practice is defined as the implementation of

recommended BPM methods in clinical practice for hypertension management.

The development of the questionnaire had a five-step process: first, item formulation;
second, item validation; third, question formulation; fourth, question validation and fifth,
pretesting the questionnaire. Validity is an important factor during instrument development. The
validity of an instrument is defined as the ability of an instrument to measure the properties
under construct (Gray et al., 2017; Waltz, Strickland, & Lenz, 2018). There are three forms of
validity: content, construct, and criterion-related validity (Gray et al., 2017; Waltz et al., 2018).
However, content validity plays a primary role in developing a new instrument and provides
evidence about the validity of an instrument by assessing the degree to which the selected items
are relevant to the content being measured (Gray et al., 2017; Lynn, 1986; Waltz et al., 2018).
In simple terms, content validity assesses if the instrument fully represents what it aims to

measure. The more the items represent the concept being measured, the greater is the content
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validity (Lynn, 1986). Therefore, for this research, content validation of the questionnaire was

performed. The five-step process is explained below.

Step 1: Item formulation

Items were formulated for the three concepts and four BPM methods using the relevant
scoping review literature and Hypertension Canada Guidelines. Relevant items were first
selected from the literature and later formulated according to the BPM recommendations
provided by Hypertension Canada Guidelines. A set of 98 items for the three concepts and four
BPM methods, and eight items for demographic characteristics were formulated (see Table 1X).
The topics covered for the items include knowledge concerning the diagnostic thresholds and
technical aspects of four BPM methods (35 items). Some examples include the protocol for
BPM, indication for BPM using different methods, factors causing errors. Items for perceptions
concerned the usefulness of BPM methods (28 items). Some examples include the usefulness of
BPM for screening, diagnosis, therapeutic and follow-up purposes, patient acceptance of device,
ability of HPs to perform BPM correctly, the preferred method for performing BPM. Finally,
items for practice were concerning the frequency of using the BPM method (35 items). Some
examples include using BPM methods for screening, diagnosis, therapeutic and follow-up
purposes, frequency of recommending ambulatory methods to patients, the proportion of
patients using ambulatory methods, frequency of providing patient education, the device used
in office, device validation, barriers for BPM. Items for demographic characteristics (8 items)
concerning age, sex, profession, years of graduation, professional qualification, years in practice

(2 items), training in BPM, membership of hypertension societies.
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Table X Distribution of items formulated for blood pressure measurement methods and three

concepts
BPM methods Knowledge Perception Practice Demographic
Number of items

HBPM 8 10 10

ABPM 8 6 10

OBPM 5 5 7

AOBP 14 7 8

Total 98 8

Step 2: Item validation

For item validation, a standard four-point item rating scale was used for rating each item
for relevancy (Waltz et al., 2018). The ratings consisted of 1 - not relevant, 2 - somewhat
relevant, 3 - quite relevant, 4 - very relevant (Gray et al., 2017; Lynn, 1986; Waltz et al., 2018).
A panel of four methodology and content experts were identified and requested to participate in
the validation process. Doctors and nurses with expertise in hypertension were chosen as
experts. They are specialists on the Hypertension Canada Guideline committee and are
extensively involved in formulating guidelines for BPM. The protocol for the validation process
was explained to experts through email. Upon their acceptance, the items were sent for
validation by email. Well-defined instructions were provided to experts for the evaluation.
Experts were requested to rate each item for relevancy using the four-point rating scale. They
were also requested to write their comments about the necessity of adding new items or

removing the existing item.

Following validation with the experts, the next step was to select the relevant items for
question formulation. To do this, an item-level content validity index (I-CVI) was calculated

based on the four-point rating scale provided to experts to rate the items as mentioned in the



above paragraph (Gray et al., 2017; Lynn, 1986; Waltz et al., 2018). The [-CVI was determined
as the number of experts judging the item as relevant divided by the total number of experts.
According to Waltz & Strickland 2018, an [-CVI of 1.00 is considered a perfect agreement and
1s acceptable. If all the experts give a rating of 3 or 4 on a 4-point scale is considered perfect
agreement. Therefore, items with a score of 1.00 were considered relevant, whereas items with
a score of 0.75 and above were modified and improved for question formulation (Waltz et al.,

2018). ltems with a score below 0.75 were discarded. Figure 7 shows the item validation

process.
[-CV1<0.75
N=41
Expert (n=4) 106 questions
I-CVI>0.75
N=65
Relevant= 65

Figure 7 Item validation process

In order to consider the tool (questionnaire) as valid, a scale level content validity
index/average (S-CVI/Ave) was calculated. The S-CVI/Ave ensures the content validity of the
overall section. For example, it gives an average of [-CVI for each section of knowledge,
perception, and practice for four BPM methods. The S-CVI/Ave was computed by averaging
the [-CVIs (i.e., the sum of all I-CVIs) divided by the number of items.
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It is recommended that a minimum S-CVI/Ave should be 0.8 for reflecting the content
validity (Gray et al., 2017; Lynn, 1986). In our validation, the S-CVI was 0.8 and above and

was considered valid. Results are presented in Table X.

Table X Distribution of content validity scores for each blood pressure measurement method

and three concepts for the health professionals

Knowledge Perception Practice
BPM Number S-CVI/Ave Number S-CVI/Ave Number S-CVI/Ave
methods . . )
of items of items of items

HBPM 8 0.81 10 0.92 10 0.85
ABPM 8 0.85 6 0.91 10 0.80
AOBP 5 0.95 5 0.80 7 0.80
OBPM 14 0.91 7 0.80 8 0.84

Notes. S-CV1/Ave, scale level content validity index/average

Step 3: Question formulation

After validation of items, the next step was question formulation. From the 106 items
initially formulated, 65 items were selected for question formulation. At this point, the questions
were formulated separately for physicians and nurses-pharmacists from the selected items. First,
we formulated the questions for physicians and then for nurses-pharmacists. The questions for
knowledge and perception were similar for the three HP; however, for practice, physicians had
additional questions concerning the frequency of using BPM methods for screening, diagnosis,
therapeutic and follow-up purposes which are reserved acts for physicians in Québec. Thus, the
final questionnaire consisted of 63 questions for physicians and 55 questions for nurses-

pharmacists (see Table XI). The questions were formulated first in English and French.
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Table X1 Distribution of questions for each blood pressure measurement method, three concepts

and the health professionals

Physicians Total Nurses, Pharmacists Total
no. of no. of
Sections Kn Pe Pr questi Kn Pe Pr questi
ons ons
1-HBPM 4 4 6 14 4 4 4 12
2-ABPM 4 4 6 14 4 4 4 12
3-AOBP 4 4 5 13 4 4 3 11
4-OBPM 5 4 6 15 5 4 4 13
5-General 7 7
Final questionnaire 63 55

Notes. Kn, Knowledge; Pe, Perception; Pr, Practice; no., number.

The questions were grouped into five sections. Four sections were about BPM methods,
and the fifth section contained questions about demographic characteristics. Each section of
BPM methods had questions concerning knowledge, perception and practice. Closed-ended
questions were formulated for knowledge and practice. Four to five choices were provided for
each question. For the perception question, a five-point Likert scale was used. Likert scale
ratings consisted of 1 - strongly disagree, 2-disagree, 3-neutral, 4- agree and 5 - strongly
agree”. For a question on the barrier for BPM, principal barriers were identified from relevant
literature and are mentioned in the scoping review article (Todkar et al., 2020). Choices were
provided for selecting the barriers, and an additional choice (other, specify) was provided to
specify their response if necessary. Such a choice was design to allow us to identify other

barriers that could be bought to attention.

The topics covered for the questions included knowledge concerning the diagnostic
thresholds and technical aspects of four BPM methods (17 items). Some examples include a

protocol for HBPM and ABPM, protocol for BPM position, rest period, average calculation.
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Questions for perceptions included the usefulness of BPM methods (16 items). Some examples
include the usefulness of BPM methods for treating hypertension, easy access to patients, office

setup to measure BP.

Questions for practice included the frequency of using the BPM method (23 items for
physicians, 15 items for nurses and pharmacists). Some examples include using BPM methods
for screening, diagnosis, therapeutic and follow-up purpose, frequency of recommending
ambulatory methods to patients, the proportion of patients using ambulatory methods, frequency
of providing patient education, device use in office BPM barriers etc. Questions for
demographic characteristics included age, sex, professional qualification, years in practice (2
items), training in BPM, membership of hypertension societies. The questionnaire was copy-
edited for language and grammar errors. Upon completion of this step, the questions and answers

were validated for clarity and simplicity.

Step 4: Question validation

Following question formulation, the final step was question validation. The questions
and answers were sent to experts for final validation. For validation, an online evaluation using
the BIQ software was performed. Well-defined instructions were provided to experts for the
evaluation. Experts were requested to evaluate each question and answer for clarity and
simplicity. Three choices were given for the evaluation of the clarity and simplicity of each
question and answer. For clarity, the choices included were not clear, need some revision and

clear. Form simplicity choices included were not simple, need revision and simple.

Experts validated each question and answer. All the experts showed perfect agreement
regarding the clarity and simplicity of each question and answer. Minor grammatical revisions
were made as suggested by experts. The validated questionnaire was translated to French. Pr

Lyne Cloutier helped with the French translation.

A panel of three experts consisting of a doctor and nurses with expertise in hypertension

and BPM and fluent in the French language validated the questionnaire in French for clarity and
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simplicity. Again, minor grammatical revisions were made. The final BPM questionnaire was

prepared using BIQ software. The questionnaire was ready for pretesting.

Step 5: Pretesting the questionnaire

After development and validation were completed, the questionnaire was pretested for
reliability and stability. A pretest was conducted on student nurses certified to practice as a nurse
and pursuing bachelor’s degree at UQTR. The reason for selecting them was that they have
experience in nursing and are certified to practice as nurses in Quebec. One group pretest and
posttest design was used, and the interval between tests was one week. An electronic
questionnaire using BIQ software was used. The questionnaire was available in French. The link
to access the questionnaire was sent to the group. This link took the participants to the informed

consent page. Upon acceptance, participants could access the questionnaire.

Eleven nurses participated in the pre-test. However, only three completed both the
pretest and posttest. The average time required to complete the questionnaire was 20 minutes
and was equivalent to our estimated time. Paired t-test was used for the analysis. The results
showed no significant difference in the scores for the pretest (M=2.76+0.17) and posttest (M=

2.60+0.08). Thus, the results of the pretest showed the reliability of the questionnaire.

Data analysis

Descriptive statistics were used, and data were analyzed using SPSS version 27 (IBM
SPSS Statistics 27, Canada). Descriptive statistics included frequency, percentage, mean, and
standard deviation (SD). Knolwedge, perception and practice was analyzed using frequency and
percentage. In addition, knowledge and perception scores were analyzed using the mean and

standard deviation.

The following chapters are the results of the research. Chapter 5 is the results of nurses,
which is article 2 of this thesis and chapter 6 is the results of physicians and pharmacists, which

is not published.
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This chapter presents the published article 2 of the thesis. The manuscript was submitted
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the preliminary results of the article were presented virtually as a poster presentation at the ESH-

ISH congress and Hypertension Canada Congress 2021. The reference list and poster are

attached in the special document Annexe 24-25.
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Résumé en francais

Objectif : Les lignes directrices pour les méthodes de la mesure de la pression artérielle (PA),
a savoir a domicile (MPAD), ambulatoire (MAPA), en clinique (MPAC) et en clinique
oscillométrique en série (MPAC-OS) sont publiées par Hypertension Canada et sont basées sur
une technique de mesure précise. Les infirmieres exécuter le BPM, mais leurs connaissances,
leur perception et leur pratique avec toutes les méthodes sont sous-étudiées. Cette étude est la
premiere a établir un portrait des infirmieres québécoises travaillant en premiere ligne

concernant les quatre méthodes de la mesure de la PA.

Meéthodes : Toutes les infirmicres autorisées exerg¢ant en soins primaires au Québec ont été
ciblées dans notre sondage. Les données ont été recueillies a 'aide d'un questionnaire validé et
prétesté initié par l'investigateur en anglais et en frangais. Une invitation personnalisée par
courriel et deux rappels, incluant un lien vers une plateforme sécurisée, ont été¢ envoyés en

décembre 2019. Une attestation d'éthique a été délivrée par 'TUQTR.

Résultats : Au total, 453 infirmieres ont participé a I'étude. L'age médian était de 40 + 11 ans et
92% étaient des femmes. Le score global sur la connaissance concernant les quatre méthodes de
la mesure de la PA était légérement inférieur a 50% (46% + 23). La perception était
majoritairement positive, avec un score global supérieur a 50% (73% + 8). En pratique, MPAD
était recommandée par 47% des infirmieres et la MAPA par 18%. Alors que MPAC-OS est la
méthode préférée au Canada, seulement 25% des infirmiéres I'utilisent, compris les 57% qui

utilisent un appareil oscillométrique et 11% qui utilisent l'auscultation manuelle.

Conclusion : Les infirmiéres travaillant en soins primaires jouent un réle central dans la mesure
de la PA. Nos résultats montrent que les connaissances et la pratique globales sont sous-
optimales. 1l convient donc d'allouer des ressources pour assurer la prise en compte de la

formation initiale et de la formation continue.
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Abstract

Objective: Guidelines regarding blood pressure measurement (BPM) methods, namely home
(HBPM), ambulatory (ABPM), office (OBPM) and automated (AOBP), are published by
Hypertension Canada and rely on accurate measurement techniques. Nurses commonly perform
BPM, but their knowledge, perception and practice considering all methods is understudied.
This study is the first to establish the picture of Quebec nurses working in primary care settings

concerning the four BPM methods.

Methods: All nurses licensed to practice in primary care in Quebec were targeted in our survey.
Data were collected using a validated and pretested investigator-initiated questionnaire in
English and French. A personalized email invitation and two reminders, including a link to a

secured platform was sent in December 2019. A certificate of ethics was issued by UQTR.

Results: A total ot 453 nurses participated in the study. Median age was 40 + | | years, and 92%
were female. The overall score on BPM methods knowledge was slightly below 50% (46% =+
23). The perception was mostly positive, with an overall score above 50% (73% + 8). In practice,
HBPM was recommended by 47% of nurses, and ABPM by 18%. While AOBP is the preferred
method in Canada, only 25% of the nurses use it, including the 57% that use an oscillometric

device and 1 1% that use manual auscultation.

Conclusion: Nurses working in primary care play a central role in BPM. Our results highlight
that overall knowledge and practice are suboptimal. Resources should therefore be allocated to

ensure that initial training and continuing education are addressed.

Keywords: knowledge, perception, attitude, practice, nurse, ambulatory blood pressure
monitoring, home blood pressure monitoring, automated office blood pressure measurement,

blood pressure determination.
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Introduction

Hypertension is the leading global risk factor for death and disability, contributing to
over 10 million deaths annually (Lim et al., 2012; Stanaway et al., 2018). Previous global
estimates suggest that nearly 1.4 billion adults had hypertension in 2010 (Mills et al., 2016). [n
Canada, hypertension affects nearly 23% of the adult population (Padwal, Bienek, McAlister,
& Campbell, 2016; Robitaille et al., 2012). Although Canada has been a world leader in
achieving the highest blood pressure (BP) control rates, still one-third of the affected population
(32.5%) remains either unaware or not controlled, thus susceptible to complications (coronary
heart disease, stroke, chronic kidney disease, dementia) (Campbell et al., 2020; McAlister et al.,

2011; Padwal et al., 2016).

The management of hypertension should be informed by appropriate blood pressure
measurement (BPM) and the use of a recommended method of measurement (home,
ambulatory, office) (Rabi et al., 2020). Guidelines published by international societies
recommend using standardized BPM methods, namely home (HBPM) and ambulatory (ABPM)
to confirm the diagnosis of hypertension; and automated (AOBP) and office (OBPM) for
screening and treatment of hypertension (NGC, 2019; Rabi et al., 2020; Whelton et al., 2018;
Williams et al., 2018). HBPM and ABPM methods are superior to office measurements in terms
of their ability to predict cardiovascular events, diagnostic accuracy in detecting white coat and
masked hypertension and prognostic value (Bobrie, Chatellier, Genes, & et al., 2004; Clement
et al., 2003; Lamarre-Cliché, Cheong, & Larochelle, 2011; Padwal et al., 2019; Stergiou et al.,
2018). Twenty-four-hour ABPM is considered as the gold standard for hypertension diagnosis
and HBPM for diagnosis and long-term management of treated hypertension (NGC, 2019; Rabi
et al., 2020; Whelton et al., 2018; Williams et al., 2018). Both methods require proper patient
education and technique (Rabi et al., 2020).

For decades, OBPM based on the auscultatory technique has remained the cornerstone
for routine diagnosis and hypertension management (Parati, Ochoa, & Bilo, 2017). The
auscultatory technique has serious limitations due to problems with the patient preparation,
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device, observer, and standardized measurement protocol (Cloutier et al., 2015; Kallioinen, Hill,
Horswill, Ward, & Watson, 2017). The growing awareness of these limitations has led to
developments in BPM (Parati et al., 2017). Thus, the approach to measuring BP has evolved
with the acceptance of electronic (OBPM) and automated (AOBP) devices as an alternative to
auscultation along with HBPM and ABPM (Rabi et al., 2020). Electronic devices have been
shown to reduce the limitations associated with auscultation (Cloutier et al., 2015). These
devices are designed to take single measurements (OBPM) or an automated series of

measurements and average of the results (AOBP) (Cloutier et al., 2015).

In addition, Hypertension Canada and similar organizations in other countries have
invested significant efforts and resources in knowledge translation, providing educational
resources for health professionals (Campbell & Chen, 2010; Hua et al., 2012; Rabi et al., 2020).
Despite these efforts, inaccurate BPM remains problematic worldwide (Chalmers, Arima,
Harrap, Touyz, & Park, 2013; Olsen et al., 2016; Padwal et al., 2019). Improvements in BPM
accuracy require a standardized protocol and well-trained health professionals, and evidence
suggests that BPMs taken by trained nurses were highly beneficial in hypertension management
(Campbell, Conradson, Kang, Brant, & Anderson, 2005; Padwal et al., 2019; Rinfret et al.,
2017). Given that most studies of hypertension management focus on physicians rather than on
nurses, it is important to identify the current state of hypertension management in primary care,

given that nurses are performing most routine BPMs in these settings.

With significant advances in BPM, it is imperative to get a clearer picture that accurately
reflects on the implementation of Hypertension Canada guidelines. Our study aimed to assess
the knowledge, perception, and practice of primary care setting nurses in Quebec regarding the
ambulatory and clinical BPM methods. To our knowledge, this is the first complete picture of
Quebec nurses' usage of all four BPM methods. Awareness about the current status in BPM is

the mandatory first step to implement BPM guidelines successfully.
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Methods

Study design and population

A descriptive study using an electronic questionnaire was performed. All registered
nurses practicing in primary care across Quebec were targeted for this study. The Ordre des
Infirmiéres et Infirmiers du Québec (O11Q) collaborated for this study by providing a list of all
email addresses of targeted nurses who had previously agreed to be contacted for research
purposes. A total of 4,020 primary care nurses were contacted, which represents (37.5%) of all

primary care nurses in Quebec.

Data collection and ethics

Data collection took place between November 7th, 2019 and January 30th, 2020. A
personalized invitation signed by a known researcher in Quebec was sent by email along with
the link to a secured platform, followed by two reminders. The link led the participants to an
informed consent page that provided detailed information about the study. Nurses who agreed

to participate could access the questionnaire either in French or English. The study was approved

by the UQTR Ethics and Research Committee (CER-19-259-07.22).

Incentivization

In collaboration with the hypertension societies, namely the Société Québécoise
d’hypertension artérielle (SQHA) and Hypertension Canada, nurses participating in the study
had a chance to win an incentive consisting of a free registration to a 15.5 hour accredited online
training course offered by the SQHA or a free registration at the Hypertension Canada Congress
2021. At the end of the questionnaire, a secure link was provided to participate in the draw
voluntarily, and the nurses who completed the full questionnaire were able to access the link.
Hypertension societies then contacted the draw winners to provide information on the online

training.
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Definition of concepts

Knowledge was assessed in order to determine theoretical comprehension of BPM
methods regarding diagnostic thresholds and technical aspects. Perception was assessed in order
to understand beliefs regarding the usefulness of BPM methods. Practice was assessed to
observe if recommended BPM methods for hypertension management are being implemented

in clinical practice.

Questionnaire

For data collection, an investigator-initiated questionnaire developed and designed in
accordance with Hypertension Canada Guidelines was used. The questionnaire was validated
using a two-step process consisting of item validation for relevancy and question validation for
clarity and simplicity. A panel of four methodology and content experts in the field of
hypertension participated in validating the questionnaire in English and French. For item
validation, a standard four-point scale from “1- not relevant to 4- very relevant” was used (Lynn,
1986; Waltz, Strickland, & Lenz, 2017). Based on this scale, a content validity index (CV1) was
calculated to select relevant items evaluated by experts. Items with a score of 0.75 and above
were selected for question formulation (Lynn, 1986; Waltz et al., 2017). For questions
validation, an online evaluation was performed using secured software. Experts evaluated each
question and answer and commented for simplicity and clarity. The questionnaire was then
pretested for its reliability and stability with nurses. The questionnaire consisted ot 48 questions:
| 7-knowledge, 16-perception and 8-practice pertaining to all four BPM methods and 7
demographic questions. The topics covered in this questionnaire were knowledge concerning
diagnostic thresholds and technical aspects; perception concerning usefulness of BPM methods;
practice concerning device and BPM method used, frequency of recommending HBPM and
ABPM to patients, frequency of providing education to patients, and barriers for BPM.
Demographic questions concerning age and sex, full-time practice years as nurse, full-time
practice years as primary care nurse, specific training on BPM received, member of

hypertension society. A S-point Likert’s scale from “I - strongly disagree to S - strongly agree”
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was used for responses to perception questions. The average time required to complete the
questionnaire was 20 minutes. Descriptive statistics was used for analysis using SPSS version
27 (IBM SPSS Statistics 27, Canada). Supplementary material detailing the results, with

questions and answers, is available, while the detailed questionnaire is available upon request.

Results

Sample characteristics

Of the 4020 email invitations sent to primary care nurses, 573 opened the questionnaire
link, and 453 completed the full questionnaire, corresponding to a response rate of 11%.
Although the majority of respondents completed the questionnaire, not all respondents answered
all questions. Therefore, the number of respondents to each question is presented. The
characteristics of nurses are presented in Table XII. The median age was 40.5 + 11.5 years
(ranging between 30-49 years), and 92% were women. The majority (93%) were nurses, while
7% were nurse practitioners. Most nurses were quite experienced as 63% were practicing for
more than 11 full-time years, and a majority (65%) were in primary care practice for at least a
decade. Less than half (48%) identified never having received any specific training on BPM,

and only 7% of nurses were either members of Hypertension Canada or SQHA or both.
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Table XII Distribution of demographic characteristics and general questions

Variables n(%)
Nurse 447(100)
Age (years) (n=447)
<30 83(19)
30-39 148(33)
40-49 114(25)
50-59 72(16)
> 60 30(7)
Sex (n=446)
Male 35(8)
Female 409(92)
Decline to answer 2

Full-time practice as nurse (years) (n=429)

<3 48(11)

4-10 113(26)

=11 268(63)
Full-time practice in primary care practice (years) (n=447)

<3 147(33)

4-10 145(32)

=11 155(35)
Received specific training on BPM (n=447)

Yes, theoretical only (articles, conferences) 117(26)

Yes, practical only 32(7)

Yes, theoretical and practical 84(19)

Never received training 214(48)
Member of hypertension society (n=448)

Hypertension Canada 15(3)

SQHA 14(3)

I am a member of both societies 5(1)

Neither of them 414(92)

Notes. BPM, Blood pressure measurement; SQHA,Société québécoise d’hypertension artérielle
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Knowledge of nurses concerning BPM methods

Having sufficient knowledge regarding hypertension thresholds is a crucial aspect of
BPM. By author consensus, knowledge was deemed adequate when scores for diagnostic
thresholds and technical aspects were above 50%. Nurses showed a high degree of knowledge
for OBPM thresholds (74%), while for all other methods (ABPM, HBPM and AOBP), correct
responses were below 50% (see Figure 8). In addition, nurses showed adequate knowledge
levels about the use of back support during OBPM (78%), the measurement protocol for HBPM
(66%), intervals used for night-time measurement using ABPM (63%), BPM position (58%),
and AOBP measurement protocol for average calculation (57%) (see Figure 9). The overall
mean knowledge score obtained by nurses for all methods was 7.90/17 £+ 3.89 (46% + 23), which
did not exceed the 50% threshold Table XIII. The detailed results are available in Annexe A
Supplemental Table S1. In conclusion, nurses had adequate knowledge of OBPM but performed

less well in specific areas of other BPM methods.

Table XIII Mean knowledge score of nurses for all BPM methods

BPM methods (n) Maximum score ~ Score N Score %
M+ SD M+ SD
HBPM (453) 4 1.8+ 1.4 46 + 36
ABPM (451) 4 1.7+1.2 44 + 31
AOBP (452) 4 1.6+ 1.1 42 + 30
OBPM (452) 5 26+1.2 53+ 24
Overall (453) 17 7.9+3.8 46 £ 23

Notes. BPM, Blood pressure measurement; M, Mean; SD, Standard deviation
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B Correct response > 50% @ Correct response < 50%

OBPM diagnostic threshold

(140/90 mmHg) 74%

ABPM day-time diagnostic
threshold (135/85 mmHg)

HBPM diagnostic threshold
(135/85 mmHg)

AOBP diagnostic threshold
(135/85 mmHg)

ABPM mean 24-hour diagnostic 28%
threshold (130/80 mmHg) - 1
I 1 ) ) I |}
0 20 40 60 80 100

Percentage (%) of correct responses

Diagnostic thresholds

Notes. (correct answers); BPM, Blood pressure measurement

Figure 8 Percentage of correct responses of nurses knowledge concerning diagnostic thresholds

for all BPM methods
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B Correct response > 50% [l Correct response < 50%

Measurement protocol (7 days) 66%

For mean calculation, first day

90,
valucs are discarded (True) a1%

HBPM

Measurement taken each day 37%
(2x morning, 2x evening)

Night-time interval (30-60 minutes) 63%

ABPM

Day-time interval (20-30 minutes) 44%

Back should be supported (True) 78%

Arm position should be below
heart level (False)

Technical aspects

OBPM

Measurement protocol
(Three: second-third averaged)

Arm circumference (80 to 100%)

BPM with patient seated on
examination table (False)

58%

Preprogrammed multiple measurements 57%
automatically averaged (True)

AOBP

5-minutes rest period recommended 15%
(False)

| | | 1
0 20 40 60 80 100
Percentage (%) of correct response

=
—

Notes. (correct answers); BPM, Blood pressure measurement

Figure 9 Percentage of correct responses of nurses knowledge regarding technical aspects of

the distinct BPM methods
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Perception of nurses concerning BPM methods

The overall score obtained by nurses for all methods was 58/80 + 6.2 (73% + 8) Table
XII. On a scale of 1 to 5, nurses showed strong agreement for the usefulness of HBPM (16.6/20
+3.2) and ABPM (14.2/20 + 2.8) (see Table XIV). However, more neutral responses were seen
for AOBP (Annexe A Supplemental Table S2). OBPM remains the most frequently used method
for BPM, and nurses showed agreement when asked if their office is properly equipped to
measure BP in a standardized manner and if they agreed that standardized OBPM is not time-
consuming for their practice. This is especially important as these two items are often identified
as important BPM barriers (Block et al., 2018; Dickson et al., 2013; Lugtenberg, Burgers,
Besters, Han, & Westert, 2011). The detailed results are available in Annexe A Supplemental
Table S2.

Table XTIV Mean perception score of nurses for all four BPM methods

BPM methods (n) Maximum score Score M £ SD Score %
HBPM (453) 20 16.6 £3.0 83+ 15
ABPM (452) 20 142+2.8 71+ 14
AOBP (449) 20 13.4+2.7 67 + 14
OBPM (450) 20 14.0+£2.9 70 + 14
Overall (453) 80 58.3 +£ 6.2 73+8

Notes. BPM, Blood pressure measurement; M, Mean; SD, Standard deviation.

Practice of nurses for BPM methods

Less than half the nurses (47%) indicated HBPM was frequently recommended to their
patients, whereas only 18% recommended ABPM (see Figure 10 3a). One-third of the nurses
(35%) indicated that education for HBPM was frequently provided to their patients. However,

35% of nurses also indicated that education for ABPM was rarely provided to their patients (see
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Figure 10 3b). More than half of the nurses (57%) indicated using an electronic oscillometric
device as a routine method to measure BP in the clinic, followed by AOBP (25%), aneroid and
manual mercury sphygmomanometer (11%), while the rest (7%) did not know the device they
used (see Figure 11 4a). While OBPM was a frequently used method by 70% of nurses and
AOBP by 32% of nurses, 52% of nurses also indicated never using AOBP (see Figure 11 4b).
Finally, nurses were invited to identify the four main barriers they perceived towards all four
BPM methods. Most frequent were the cost of HBPM for patients (72%), lack of time to follow
guidelines when measuring BP in-office (33%), non-availability of AOBP devices (51%), and
lack of access to ABPM (60%). The detailed results are presented in Annexe A Supplemental
Table S3.

3a. Patient's usage of ambulatory methods

100 =
[l Frequently/aimost always
(250% of the times)
80 o
—_ B Occasionally
S (225% of the times)
Y 60 1
[o)] _
% 1 Rarely
g ($25% of the times)
Y40 4
o
[] Never
20 « 34
13
0 T T
HBPM n=446  ABPM n=447
BPM methods

Figure 10 Distribution of nurses responses regarding practice about HBPM and ABPM
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3b. Provision of education for patients
100 1

80 +

[223
o
2

Percentage (%)
-y
(=]

20
25

12

[l Frequently/almost always
(250% of the times)

B Occasionally
(225% of the times)

] Rarely
(s25% of the times)

[] Never

T T
HBPM n=448  ABPM n=447
BPM methods

Figure 11 Distribution of nurses responses regarding practice about HBPM and ABPM

4a. Routine method used in clinic

Non automated electronic oscillometric

Automated electronic oscillometnc
(multiple measurements)

Aneroid device

OBPM Dsvices

Manual with mercury
sphygmomanometer

| do not know/l am not sure

57%

T T T 1
40 80 80 100

Percentage (%)

Figure 12 Distribution of nurses responses regarding practice for office measurements
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4b. Frequency of using OBPM and AOBP
100 1

[l Frequentiy/almost always

(250% of the times)
80 4

B Occasionally
(225% of the times)

2]
(=]
M

1 Rarely
(<25% of the times)

Percentage (%)
B
<)

[] Never

52

20 1

1

0 T T

OBPM n=443 AOBP n=443
BPM methods

Figure 13 Distribution of nurses responses regarding practice for office measurements

Discussion

To the best of our knowledge, this is the first study in Quebec, Canada, to survey the
knowledge, perception, and practice of nurses in primary care settings concerning all four BPM
methods. Considering recent advances in BPM methods and that most hypertensive patients are
diagnosed and managed in primary care settings, assessing nursing practice in this sefting is
essential (Godwin et al., 2015; Himmelfarb, Commodore-Mensah, & Hill, 2016; Kaczorowski
et al., 2017). The present study demonstrates that although nurses showed positive perceptions

towards BPM methods, improvements in knowledge and practice are needed.

The results of our study highlight that nurses’” knowledge of diagnostic thresholds was
adequate for OBPM and inadequate for HBPM, ABPM and AOBP. [n addition, we noticed that
most nurses overestimated the thresholds for HBPM, ABPM and AOBP and chose thresholds
similar to that of OBPM. Such results mean that in practice, nurses could disregard the patients
who are truly hypertensives, reducing appropriate diagnosis and treatment. Studies in other

countries, including some performed with doctors, nurses, and pharmacists, have shown similar
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results (Fletcher et al., 2016; Ishikuro et al., 2016, Obara et al., 2010; Obara et al., 2012; Setia,
Subramaniam, Teo, & Tay, 2017; Tsakiri, Stergiou, & Boivin, 2013).

When measuring BP, technical aspects can significantly impact obtained values. In our
study, some fundamental technical aspects, such as obtaining the correct number of days of
measurement and calculating mean values, seemed lacking in HBPM protocols. In practice,
where nurses are primarily involved in educating their patients about HBPM, our results were
alarming, with more than half (54%) nurses not knowing the number of measurements needed
each day for HBPM. As the nurses need to take an active part in educating the patient, this is
certainly a concern. Since there is limited data about nurses’ knowledge for HBPM, we could
not draw any comparisons to other studies concerning technical aspects. Thus, it is interesting
to emphasize the fact that to date, on a global scale and especially in Canada, no other published

studies have documented nurses' knowledge concerning ABPM and AOBP methods.

Concerning in-office BPM, although comprehensive education has been provided over
the years and frequent discussion in the literature (Carney et al., 1999; Cloutier et al., 2015;
Dickson etal., 2013; Kobayashi et al., 2010; McKay, Raju, & Campbell, 1992; McVicker, 2001;
Padwal et al., 2019; Veiga et al., 2003; Villegas, Arias, Botero, & Escobar, 1995; Wingfield,
Pierce, & Feher, 1996), we see that certain areas still need improvement even in the most
fundamental aspects of BPM (for example, arm position, arm circumference, mean value
calculation and 5-min rest period with AOBP). A Canadian study by Cloutier et al. evaluated
nurses’ knowledge and demonstrated significant knowledge gaps in BPM technical aspects. The
overall theoretical knowledge score obtained by nurses was below 50% (Cloutier, 2007). The
broader literature derived from a recent Canadian scoping review that analyzed a global picture
of health professionals competencies pertaining to BPM methods also showed significant

knowledge gaps regarding the OBPM method (Todkar, Padwal, Michaud, & Cloutier, 2020).
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HBPM is evolving as a result of new technological developments and patient
engagement (Wood, Boulanger, & Padwal, 2017). It is, therefore, encouraging to note that our
study showed a strong agreement amongst nurses regarding the usefulness of HBPM and OBPM
methods. These results are similar to the published literature on the global perception of health
professionals for HBPM (Cheng, Studdiford, Diamond, & Chambers, 2003; Fletcher et al.,
2016; Ishikuro et al., 2016; Jones et al., 2013; Logan, Dunai, Mclsaac, Irvine, & Tisler, 2008;
Martin-Rioboé et al., 2018; McManus et al., 2014; Mejzner, Clark, Smith, & Campbell, 2017;
Obara et al., 2012; Tislér et al., 2006).

Hypertension Canada guidelines, as do others, emphasize the importance of routine use
of out-of-office methods, both ambulatory and home, for diagnosis of hypertension (Cloutier et
al., 2015; NGC, 2019; Rabi et al., 2020; Williams et al., 2018). However, it is surprising to note
that in our study, the frequency of recommending HBPM and ABPM often was below 50%.
Results of a recent Canadian survey of family physicians (n=769) showed that only 22.4% and
14.4% of physicians use HBMP and ABPM, respectively, for diagnostic purposes, while 77.8%
indicated ABPM was readily available for their patients (Kaczorowski et al., 2017). These
discrepancies in results could be further explained by the barriers reported in our study for the
ambulatory methods, namely the cost for patients (72%), patient unwillingness to perform
HBPM (50%), lack of access to ABPM (60%). Patient education about HBPM is crucial in the
management of hypertension (Cloutier et al., 2015; Rabi et al., 2020). However, in our study,
this area where nurses are involved the most continues to remain unsatisfactory, with only one-
third (35%) of nurses frequently providing education to their patients. Similar findings reported
by two Canadian studies show that less than 10% of patients received specific education for
HBPM and that patients did not correctly follow the recommended technique for HBPM (Logan
et al., 2008; Milot et al., 2015).

For in-office BPM, standardized BP measurement using validated protocols and devices
are recommended by Hypertension Canada guidelines (Rabi et al., 2020). There is ample
evidence in Canada and globally that the manual method (auscultatory and aneroid) is still most

commonly used to routinely measure BPM (Cloutier, 2007; Dickson et al., 2013; Kaczorowski
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et al., 2017; Martin-Riobo6 et al., 2018; Sandoya-Olivera, Ferreira-Umpiérrez, & Machado-
Gonzalez, 2017; Sebo, Pechere-Bertschi, Herrmann, Haller, & Bovier, 2014). A study by
Kaczorowski et al. showed the preferred methods of family physicians to measure BP were
manual method (auscultatory and aneroid) (54.2%), and AOBP (42.9%); and that the most
frequently used method for diagnostic purposes was AOBP (31.1%) (Kaczorowski et al., 2017).
In our study, AOBP was less favoured by nurses, likely explained by the barriers to AOBP
identified, namely non-availability of AOBP devices at their office/workplace (51%) and not
having room to leave patients unattended for BPM (33%). It is surprising to note that 48% of
nurses reported they never received any formal training in BPM, given that this is a core

competency in most programs.

Strength and limitations

The major strength of this study was that a validated and pretested questionnaire was
used, thus minimizing the risk of response bias. This study is unique in that, to our knowledge,
it is the first study assessing nurses for all BPM methods in Canada. The primary limitation of
our study was the low response rate, albeit similar to other published studies performed recently
(Kaczorowski et al., 2017). Additionally, the fact that not all registered nurses in primary care
participated in the study. Therefore, it is possible that our participants are most likely those, who
agreed to participate in the study, agreed to be contacted for research purposes and those who
are interested, motivated, and experienced in hypertension management. In fact, few questions
(e.g., technical aspects for HBPM and ABPM) require good knowledge and may have caused
some nurses to refuse to answer the entire questionnaire, thus contributing to a low response
rate. Also, the fact that choices had to be made to keep the study available for three months,

despite sending two reminders, contributed to a low response rate.
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Conclusion

In conclusion, Hypertension Canada guidelines continue to encourage the importance of
proper BP measurement and the use of standardized measurement methods both in and out of
office for optimal hypertension management (Rabi et al., 2020). However, the results of our
study show that there is scope for improvement, especially in the areas of knowledge and
practice. Despite the investment by Hypertension Canada in many resources (including online)
for knowledge transfer (Campbell & Chen, 2010; Rabi et al., 2020), the gaps remain between
what is recommended and what is known and performed in actual clinical practice and should
be addressed for nurses. Even the educational resources developed by Hypertension Canada,
such as professional educational programmes, workshops, training courses, are available online
for all health professionals, yet nurses' knowledge continues to remain inadequate. Further
efforts are needed, focusing on implementing available resources, improving availability of new
technologies, identifying and considering the barriers at the organizational and health care
professionals level and overcoming them by increasing resources. Knowledge transfer and
quality assessment of practice should also be a target at clinics and providers. Academic and
medical institutions could standardize training by knowledge reinforcement and timely
assessment. Useful strategies may include using BPM algorithm posters and handouts and short
summaries, educational slide kits, optimizing patient-centred care using team-based approaches
and using new technologies to encourage proper BPM and enable patient education (Campbell

et al., 2019; Padwal et al., 2019; Rabi et al., 2020).
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Annexe A- Supplemental content

Supplemental Table S1. Response of nurses for knowledge about home,

ambulatory, office, and automated blood pressure measurement methods

Knowledge questions for | Answer Answer Answer Answer
all BPM methods (n) n(%) n(%) n(%) n(%)
HBPM
Q.1 What is the 140/90 mmHg *135/85 mmHg 130/80 mmHg 120/80 mmHg
recommended diagnostic
threshold for 215(48) 178(39) 34(8) 24(5)
hypertension with
HBPM? (n=451)
Q.2 How many 3 days 5 days *7 days I do not know
consecutive days of
measurements should be 5102) 50011) 296(66) 50(11)
taken with HBPM?
(n=447)
Q.3 How many Several *Twice in the | Three times in the | 1 do not know
measurements should be | measurements at | morning and | morning and three
taken each day with different time | twice in the | times in the evening
HBPM? (n=452) during the day | evening

over a few days

244(54) 170(37) 8(2) 30(7)
Q.4 When calculating the | *True False It makes no | I do not know
mean value for HBPM, difference
the values from the first

© va ues tom e A Tigaqn) 138(30) 44(10) 86(19)

day should be discarded
(n=452)

ABPM

Q.1 What is the
recommended diagnostic

140/90 mmHg

135/85 mmHg

*130/80 mmHg

120/80 mmHg

threshold for 176(40) 136(30) 127(28) 10(2)
hypertension with mean

24-hour ABPM? (n=449)

Q.2 What is the 140/90 mmHg *135/85 mmHg 130/80 mmHg 120/80 mmHg
recommended diagnostic

threshold for 207(47) 185(42) 41(9) 11(2)
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hypertension with day-
time ABPM? (n=444)

Q.3 What interval should | *20-30 minutes 30-60 minutes It has little impact [ do not know
be used for day-time
measurement 3/vith 196(44) 137(30) 17(4) 99(22)
ABPM? (n=449)
Q.4 What interval should | 20-30 minutes *30—60 minutes | It has little impact I do not know
be used for day-time
measurement with 19(4) 282(63) 33(7) 115(26)
ABPM? (n=449)
OBPM
Q.1 What is the *140/90 mmHg 135/85 mmHg 130/80 mmHg 120/80 mmHg
recommended diagnostic
threshold for 335(74) 75(17) 29(6) 12(3)
hypertension with OBPM
for the general
population? (n=451)
Q.2 What percentage of 40 to 59% 60 to 79% *80 to 100% [ do not know
the arm circumference
should the length of the 64(14) 134(30) 154(34) 98(22)
cuff bladder cover?
(n=450)
Q.3 When measuring BP, | *True False It makes no | I do not know
the back should be difference
supported in order to get
valid results (n=449) 349(78) 24(3) 4409 32(7)
Q.4 When measuring BP, | True *False [t makes no | I do not know
the arm should be difference
positioned below heart 224(50) 200(44) 7(2) 19(4)
level (n=450)
Q.5 When measuring One measurement | Two *Three Three BP I do not
blood pressure in office is sufficient measurements measurements, the | measurements | know
during the initial visit, and the average first discarded and all three
how many measurements should be used and the second results should
should be performed and third be averaged
(n=452) averaged

77(17) 79(18) 164(36) 53(12) 79(18)
AOBP
Q.1 What is the 140/90 mmHg *135/85 mmHg 130/80 mmHg 120/80 mmHg
recommended diagnostic
threshold for 225(51) 170(38) 36(8) 12(3)
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hypertension with
AOBP? (n=443)

table (n=450)

Q.2 When AOBP is used, | *True False It makes no | I do not know
preprogrammed multiple difference

measurements are 258(57) 40(9) 1(0) 152(34)
automatically averaged

(n=451)

Q.3 A 5 min rest period is | True *False It makes no | I do not know
recommended before difference

measuring BP with

AOBP (n=450) 268(60) 67(15) 9(2) 106(23)

Q.4 BP should be True *False It makes no | [ do not know
measured with the patient difference

seated on an examination | 74(17) 263(58) 24(5) 89(20)

*Correct responses are in bold

Notes. HBPM, home blood pressure measurement; ABPM, ambulatory blood pressure measurement; OBPM, office
blood pressure measurement; AOBP, automated blood pressure measurement; BP, blood pressure; BPM, blood

pressure measurement.
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Supplemental Table S2. Response of nurses for perception about home,

ambulatory, office, and automated blood pressure measurement methods

Strongly Disagree | Neither Agree | Agree Strongly
Disagree n (%) nor Disagree | n (%) Agree
n (%) n (%) n (%)
HBPM
Q.1 I believe that HBPM is useful for 17(4) 10 (2) 9(2) 167 (37) | 249 (55)
patients when treating hypertension
(n=452)
Q.2 I believe that patients can measure 10 (2) 17 (4) 49 (11) 248 (55) 124 (28)
their BP correctly at home (n=448)
Q.3 I believe that HBPM can be used for 11(2) 19 (4) 34 (8) 222 (49) 165 (37)
making therapeutic decisions (n=451)
Q.4 1 believe that HBPM should be 10 (2) 12 (3) 35(8) 217(48) | 177(39)
considered as part of standard
hypertensive care (n=451)
ABPM
Q.1 T believe that ABPM is useful for 9(2) 35(8) 48 (11) 207 (46) | 152(33)
_patients in treating hypertension (n=451)
Q.2 [ believe that ABPM is well tolerated 9(2) 55(12) 118 (26) 221 (49) 47 (1)
by patients (n=450)
Q.3 1 believe that my patients have easy 39 (9) 116 (26) 127 (28) 123 (27) 42 (10)
access to ABPM (n=447)
Q.4 I believe that ABPM is necessary to 13(3) 41 (9) 92 (21) 203 (45) 100 (22)
confirm values obtained in the office
(n=449)
OBPM
Q.1 I believe that [ measure BP according 5(1) 36 (8) 72 (16) 271 (60) 65 (15)
to the recommended guidelines (n=449)
Q.2 I believe my colleagues (doctor, 10 (2) 81 (18) 120 (27) 208 (47) 27 (6)
nurse and pharmacist) measure BP
according to the recommended guidelines
(n=446)
Q.3 I believe that using a standardized 18 (4) 59 (13) 86 (19) 186 (42) 100 (22)
OBPM is not time consuming for my
practice. (n=449)
Q.4 1 believe my office is properly set up 46 (10) 98 (22) 86 (19) 149 (33) 71 (16)
for me to measure BP in a standardized
manner (n=450)
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AOBP

Q.1 I believe that AOBP measurement is 15(3) 46 (10) 172 (39) 135 (30) 79 (18)
superior to OBPM (non-AOBP) (n=447)
Q.2 I believe that AOBP measurement is 10 (2) 91 (20) 199 (44) 123 (28) 25 (6)

equivalent to both awake ABPM and
HBPM (n=448)

Q.3 I believe that AOBP should be used 2(0) 29 (6) 150 (34) 200 (45) 65 (15)
to make therapeutic decisions (n=446)
Q.32 1 believe that I have sufficient 69 (16) 64 (14) 99 (22) 129 (29) 86 (19)

knowledge to perform and use AOBP
correctly (n=447)

Notes. HBPM, home blood pressure measurement; ABPM, ambulatory blood pressure measurement; OBPM, office
blood pressure measurement; AOBP, automated blood pressure measurement; BP, blood pressure; BPM, blood
pressure measurement.
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Supplemental Table S3. Barriers for all BPM methods

BPM Top four Barriers identified n (%)

methods

HBPM Cost for patients 326 (72)
Patient unwillingness to perform HBPM 226 (50)
Patient anxiety 216 (48)
Low patient reliability to report HBPM readings 195 (43)

ABPM Patients lack access to ABPM 269 (60)
Non-availability of ABPM at workplace 264 (58)
Patients incapacity to complete the test due to discomfort 188 (42)
Patient preference 132 (29)

OBPM Insufficient time to follow guidelines when measuring BP 150 (33)
Non-availability of educational material in my primary setting 135 (30)
Insufficient time to calculate an average 135 (30)
Insufficient resources and equipment to measure BP 126 (28)

AOBP Non-availability of AOBP device at my office/workplace 230(51)
Not having room to leave patient unattended for BP measurement 147 (33)
[nsufficient time to follow guidelines when measuring BP with AOBP 141 (31)
Cost of the device for physicians 131 (29)

Notes. HBPM, home blood pressure measurement; ABPM, ambulatory blood pressure measurement; OBPM, office
blood pressure measurement; AOBP, automated blood pressure measurement; BP, blood pressure; BPM, blood
pressure measurement.
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Chapter 6. Knowledge, Perception and Practice of Québec
Physicians and Pharmacists for Ambulatory and Clinic

Blood Pressure Measurement Methods

This chapter presents the results for physicians and pharmacists. These results will be
published as an article in the near future. The preliminary results of physicians were presented
virtually as a poster presentation at the SQHA congress, and results including preliminary results
for all three HP were presented at Hypertension Canada Congress. The reference list and poster

are attached in Annexe 24-25
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Résumé en francais

Objectifs : Des lignes directrices pour les méthodes de mesure de la pression artérielle (PA), a
savoir a domicile (MPAD), ambulatoire (MAPA), en clinique (MPAC) et oscillométrique en
série (MPAC-OS) sont publiées par Hypertension Canada. Les médecins et les pharmaciens sont
principalement impliqués dans les mesures de la PA, mais leurs connaissances, leur perception
et leur pratique concernant toutes les méthodes sont en partie €tudiées, et les €tudes montrent
des lacunes critiques avec les directives. [l s'agit de la premicre étude au Québec a dresser un tel
portrait des médecins et pharmaciens travaillant en premiére ligne concernant les différentes

méthodes de la PA.

Méthodes : Les médecins et pharmaciens autoris€s a exercer en premiere ligne au Québec ont
été ciblés. Les données ont €té recueillies a l'aide d'un questionnaire validé et pré-test initié par
I'investigateur en anglais et en frangais. En décembre 2019, les médecins et pharmaciens ont €té
recrutés via la newsletter mensuelle de leurs associations avec un lien vers une plateforme

sécurisée. L'UQTR a délivré un certificat d'éthique.

Résultats : Au total, 45 médecins et 30 pharmaciens ont participé a l'étude. L'age médian était
de 50 + 13 ans pour les médecins et de 42 £ |2 ans pour les pharmaciens. Le score global de
connaissance des méthodes de la PA pour les médecins était de 52% + 16 et pour les
pharmaciens était de 60% = 16, tandis que le score de perception pour les médecins €tait de 71%
+ 9 et pour les pharmaciens était de 72% = 5. En pratique, les médecins utilisent fréquemment
les MPAD a des fins de diagnostic (73%), de traitement (91%) et de suivi (86%), tandis que
MPAD était recommandée par 53% des pharmaciens. Dans I'ensemble, la MAPA a été utilisée
moins fréquemment (<50% du temps) par les médecins et les pharmaciens. En clinique, la
méthode auscultatoire est encore utilisée par un pourcentage important de médecins (32%) et de
pharmaciens (7%), tandis que 13% des médecins et 30% des pharmaciens utilisent la méthode

MPAC-OS.
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Conclusion : Les connaissances et la pratique globales étaient quelque peu optimales pour les
médecins et les pharmaciens. La formation et la formation continue doivent étre encouragées et

renouvelées avec les méthodes pédagogiques les plus récentes.
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Abstract

Objectives: Guidelines regarding blood pressure measurement (BPM) methods, namely home
(HBPM), ambulatory (ABPM), office (OBPM), and automated (AOBP), are published by
Hypertension Canada. Physicians and pharmacists are commonly involved in BPM, but their
knowledge, perception, and practice concerning all methods are partly studied, and studies show
critical gaps with the guidelines. This study is the first to establish the portrait of Quebec

physicians and pharmacists working in primary care settings concerning the four BPM methods.

Methods: Physicians and pharmacists licensed in primary care were targeted. Data were
collected using a validated and pretested investigator-initiated questionnaire in English and
French. In December 2019, physicians and pharmacists were recruited through their
associations' monthly newsletter with a link to a secured platform. UQTR issued a certificate of

ethics.

Results: A total of 45 physicians and 30 pharmacists participated in the study. The median age
was 50 + 13 years for physicians and 42 + 12 for pharmacists. The overall knowledge score on
BPM methods for physicians was 52% + 16 and for pharmacists was 60% + 16. The overall
perception score for physicians was 71% + 9 and for pharmacists was 72% =+ 5. In practice,
physicians use HBPM frequently for diagnostic purposes (73%), treatment (91%), and follow-
up (86%), while HBPM was recommended by 53% of pharmacists. Overall, ABPM was used
less frequently (<50% of the time) by physicians and pharmacists. In the clinic, the auscultatory
method is still used by a significant percentage of physicians (32%) and pharmacists (7%), while
13% physicians and 30% pharmacists use the AOBP method.

Conclusion: Overall, knowledge and practice were somewhat optimal for physicians and

pharmacists. Training and continuing education should be encouraged and should be renewed

with the newest education methods.
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Results

Sample characteristics

A total of 45 physicians and 30 pharmacists completed the full questionnaire,
corresponding to a response rate below 5%. The characteristics of physicians and pharmacists
are presented in Table XV. The median age was 50 £ 13 years for physicians and 42 + 12 for
pharmacists. Most physicians (77%) and pharmacists (60%) that answered were women. Most
physicians (71%) and pharmacists (57%) were practicing for more than 11 full-time years in
primary care practices. Less than a quarter (16%) physicians and 17% pharmacists indicated
never having received any specific training on BPM. Five percent (5%) of physicians and 17%

pharmacists were either members of Hypertension Canada or SQHA.

145



Table XV Distribution of demographic characteristics and general questions

Variables Physicians Pharmacists
(n=45) (n=30)
n(%)
Age (years)
<30 2(5) 5(17)
30-39 10(23) 9(30)
40-49 6(14) 7(23)
50-59 11(26) 8(27)
> 60 14(33) 1(3)
Sex
Male 10(23) 11(37)
Female 33(77) 18(60)
Full-time practice in primary care practice (years)
<3 3(7) 6(20)
4-10 9(21) 7(23)
>11 30(71) 17(57)
Received specific training on BPM
Yes, theoretical only (articles, conferences) 19(44) 18(60)
Yes, practical only 2(5) 1(3)
Yes, theoretical and practical 15(35) 6(20)
Never received training 7(16) 5(17)
Member of hypertension society
Hypertension Canada 2(5) 3(10)
SQHA - 2(7)
Neither of them 41(95) 25(83)

Notes. BPM, Blood pressure measurement; SQHA, Société québécoise d’hypertension artérielle
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Knowledge of physicians and pharmacists concerning BPM methods

Knowledge was assessed concerning diagnostic thresholds and technical aspects for all
BPM methods (see Table XVI and Table XVII). By author consensus, knowledge was deemed
adequate when scores for diagnostic thresholds and technical aspects were above 50%.
Physicians showed adequate knowledge for OBPM, HBPM, ABPM (daytime) and AOBP
thresholds with correct responses above 50%, while for ABPM (24-hour), correct responses
were below 50% (see Table XVI). Pharmacists showed adequate knowledge for OBPM, HBPM
and ABPM (daytime) with correct responses above 50%, while for AOBP and ABPM (24-hour),
correct responses were below 50% (see Table XVI). For technical aspects, both physicians and
pharmacists showed adequate knowledge with correct responses above 50% for 9 out of 12
aspects (see Table XVII). The overall mean knowledge score obtained by physicians for all
methods was 8.8/17 £ 2.7 (52% + 16) and by pharmacists for all methods was 10.1/17 + 2.7
(60% * 16), which exceeded the 50% threshold (see Table X VIII).

Table XVI Percentage of correct responses of physicians and pharmacists concerning diagnostic

thresholds for all BPM methods

Diagnostic thresholds Physicians (n=45) Pharmacists (n=30)
Correct response Correct response
> 50% <50% > 50% <50%

OBPM diagnostic threshold 68% 87%

(140/90 mmHg)

HBPM diagnostic threshold 62% 67%

(135/85 mmHg)

ABPM day-time diagnostic threshold 56% 67%

(135/85 mmHg)

AOBP diagnostic threshold 53% 37%

(135/85 mmHg)

ABPM mean 24-hour diagnostic 40% 47%

threshold (730/80 mmHg)

Notes. BPM, Blood pressure measurement; (correct answers)
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Table XVII Percentage of correct responses of physicians and pharmacists concerning technical

aspects for all BPM methods

Technical aspects Physicians (n=45) Pharmacists (n=30)

Correct response Correct response

> 50% <50% > 50% <50%

HBPM
1. Measurement protocol (7days) 59% 87%

2. For mean calculation, first day values 50% 47%
are discarded (True)

3. Measurement taken each day 44% 57%
(2x morning, 2x evening)

ABPM
4. Night-time interval (30-60 minutes) 71% 87%

5. Day-time interval (20-30 minutes) 51% 73%
OBPM
6. Back should be supported (True) 75% 73%

7. Arm position should be below heart 59% 63%
level (False)
8. Protocol for average calculation 59% 57%
(Three; second-third averaged)
9. Arm circumference (80 to 100%) 18% 27%

AOBP

10. Preprogrammed multiple 66% 63%
measurements automatically averaged
(True)

1 1. BPM with patient seated on 66% 57%
examination table (False)

12. 5-minutes rest period recommended 7% 20%
(False)

Notes. BPM, Blood pressure measurement; (correct answers)
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Table XVIII Mean knowledge score of physicians and pharmacists for all BPM methods

Physicians (n=45) Pharmacists (n=30)

BPM methods  Maximum Score N Score % Score N Score %

score M+ SD M+ SD M+ SD M+ SD
HBPM 4 21+14 53+35 25+£12 64+ 31
ABPM 4 2.1+1.1 53+ 28 2.7+1.1 68 +29
AOBP 4 1.8+ 1.1 47+ 28 1.7+0.8 44 + 22
OBPM 5 2.8+0.9 56+ 19 3.0+ 1.0 61 £21
Overall 17 8.8+2.7 52+16 10.1+2.7 60+16

Notes. BPM, Blood pressure measurement; M, Mean; SD, Standard deviation; N, numerical;%, percentage

Perception of physicians and pharmacists concerning BPM methods

The perception was assessed concerning the beliefs of physicians and pharmacists about
the usefulness of BPM methods. On a scale of 1 to 5, physicians and pharmacists showed strong
agreement for the usefulness of all BPM methods (see Table XIX ). The overall perception score
for all methods obtained by physicians was 57/80 + 7.2 (72% £ 9) and by pharmacists was 57/80
+ 4.3 (72% £ 5) (see Table X1X).

Table XIX Mean perception score of physicians and pharmacists for all BPM methods

Physicians (n=45) Pharmacists (n=30)

BPM methods  Maximum Score N Score % Score N Score %

score M £SD M£SD M £ SD M £ SD
HBPM 20 17.3+£3.0 87+ 15 16.7+1.8 84+9
ABPM 20 13.4+3.1 67+ 16 14.6£2.3 73+ 12
AOBP 20 14623 73+ 12 13.8+2.2 69+ 11
OBPM 20 12.3+4.0 62+ 20 124+ 1.8 62+9
Overall 80 5§7.7+7.2 72+£9 57.6+4.3 72 £5

Notes. BPM, Blood pressure measurement; M, Mean; SD, Standard deviation; N, numerical; %, percentage
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Practice of physicians and pharmacists concerning BPM methods

Ambulatory methods

In practice, physicians indicated using HBPM frequently for diagnosis (73%), treatment
(91%) and follow-up (86%) purposes (see Figure 12). ABPM is considered as a gold standard
method; however, physicians indicated using ABMP (<50% of the time) for diagnosis (23%),
treatment (24%) and follow-up (11%) (see Figure 12). More than half (53%) of the pharmacists
indicated HBPM was frequently recommended to their patients, whereas 47% indicated ABPM
was rarely recommended to their patients (see Figure 13). Concerning the provision of education
to patients, 62% of the physicians indicated that education for HBPM was frequently provided
to their patients (see Figure 14). However, nearly one-third (38%) of the physicians indicated
that education for ABPM was rarely provided to their patients (see Figure 14). Interestingly, less
than a quarter (20%) of pharmacists indicated education for HBPM and ABPM was frequently
provided (see Figure 15).

Physicians usage of ambulatory methods

100 -
91 g6

804 73 B 1. Diagnosis

60 - B 2. Treatment
™ 3. Follow-up
40 -

Percentage (%)

20 A 1

1 2 3 1 2 3
HBPM n=45 ABPM n=45

Figure 14 Distribution of physicians responses regarding practice about HBPM and ABPM
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Pharmacists usage of ambulatory methods
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Figure 15 Distribution of pharmacists responses regarding practice about HBPM and ABPM
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Figure 16 Distribution of physicians responses regarding the provision of education concerning
HBPM and ABPM
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Figure 17 Distribution of pharmacists responses regarding the provision of education concerning

HBPM and ABPM

Clinic methods

For clinic BPM methods, physicians indicated using OBPM frequently for screening
(78%,), diagnosis (59%) and treatment (56%) (see Figure 16). AOBP was also used quite
frequently for screening (60%), diagnosis (59%) and treatment (57%) (see Figure 16). The
auscultatory method was still used by a significant percentage of physicians (32%) and
pharmacists (7%), while 13% of physicians and 30% pharmacists use the AOBP method and
57% physicians and 57% pharmacists use the electronic oscillometric device (see Figure 17).
Finally, physicians and pharmacists identified the main barriers they perceived for all four BPM
methods (see Table XX). Most frequent were the cost of HBPM for patients (65% physicians,
83% pharmacists), patients lack access to ABPM (82% physicians, 60% pharmacists),
insufficient time to follow guidelines when measuring BP (47% physicians, 44% pharmacists),
not having room to leave patient unattended for BP measurement (36% physicians, 23%

pharmacists) (see Table XX).
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Physicians usage of clinic methods
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Figure 18 Distribution of physicians responses regarding practice about OBPM and AOBP
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Figure 19 Distribution of physicians and pharmacists responses regarding practice about OBPM
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Table XX Barriers for all BPM methods

BPM Top four Barriers identified Physicians (%)  Pharmacists (%)
methods
HBPM  Cost for patients 65% 83%
Patient unwillingness to perform HBPM 63% 53%
Patient anxiety 40% -
Low patient reliability to report HBPM readings 37% -
Low reimbursement fees for health professionals - 57%
Insufficient time to teach patient about HBPM - 53%
ABPM  Patients lack access to ABPM 82% 60%
Cost of the test for patients 56% 67%
Non-availability of ABPM at workplace 49% 37%
Patient preference 51% -
OBPM  Insufficient time to follow guidelines when 47% 44%
measuring BP
Insufficient time to calculate an average 36% 11%
Insufficient resources and equipment to measure BP 24% 15%
Non-availability of educational material in my 24% -
primary setting
Non-availability of electronic oscillometric device - 22%
(non-automated)
AOBP [nsufficient time to follow guidelines when 53% 57%
measuring BP with AOBP
Cost of the device for physicians 51% 27%
Not having room to leave patient unattended for BP 36% 23%
measurement
Non-availability of AOBP device at my - 63%

office/workplace
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Chapter 7. Discussion

This thesis primarily focused on the research project concerning the knowledge,
perception, and practice of HP about the different BPM methods. More precisely, the articles of
this thesis, through a scoping review and as a systematic study, presented the global portrait and
provincial portrait of HP concerning the three concepts and four BPM methods. Although a
complete discussion is made in each article, this chapter offers a general discussion. This chapter
also outlines the strengths and limitations of the research and offers future perspectives for

practice, education and research.
Scoping review

The scoping review was the foundation of our research and made it possible to assess
the literature globally and gather evidence concerning knowledge, perception and practice of
physicians, nurses, and pharmacists regarding the four BPM methods. Since this is a scoping
review consisting of global data, we briefly present the discussion here and highlight the results.
The scoping review highlights that on a global scale, knowledge of the three HP is inadequate,
and practices are unsatisfactory, while perceptions are mostly positive. These results were
observed in the continents of North America, South America, Africa, Europe, Asia, and
Australia. The results further highlight the gap between the recommended guidelines for BPM
methods and the knowledge, perception, and practice of HP. Though nurses and pharmacists are
an integral part of primary care management, our scoping review highlighted that they were

partly studied. Therefore, when conducting our research survey, we included all three HP.

Knowledge, perception, and practice of Quebec nurses concerning ambulatory and clinic

BPM methods

This study is the first in Canada to draw a portrait of Quebec nurses' knowledge,
perception, and practice concerning ambulatory and clinic BPM methods. The results of this

study demonstrated that knowledge and practice were suboptimal, while perception was
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optimal. The potential impact of such results means that a large population could be
misdiagnosed and put on unnecessary treatment. Also, it may lead to truly hypertensive patients
being overlooked. Additionally, if nurses do not have adequate knowledge, patient education is
also incorrectly provided, resulting in imprecise diagnosis and treatment of hypertensive

patients.

Nurses should have adequate knowledge about diagnostic thresholds and technical
aspects of BPM methods (Rabi et al., 2020). Disregarding these areas can impact the values
obtained, which leads to an incorrect diagnosis of hypertension (Campbell et al., 2005,
Kallioinen et al., 2017). Our study showed that the overall knowledge of nurses for all BPM
methods was below 50%. In addition, the aspects such as diagnostic thresholds for HBPM,
ABPM and AOBP need to be improved, as noted from our results that nurses overestimated
those thresholds. So far, only one study has documented nurses' knowledge concerning HBPM,
which indicated that only 3% of nurses knew the correct thresholds (Ishikuro et al., 2016).
Interestingly, in our study, 39% of nurses knew the correct HBPM thresholds. Globally no
published study has documented nurses' knowledge concerning ABPM and AOBP methods.
Unfortunately, we cannot draw comparisons with Canadian studies because no study
documented nurses knowledge of HBPM, ABPM and AOBP methods. Given that nurses are
primarily involved in BPM and provide education to patients about ambulatory methods, it is

discouraging to note that nurses remain under-studied.

Furthermore, concerning technical aspects of BPM, results of our study showed that
nurses had inadequate knowledge about HBPM protocol for average calculation, measurement
protocol with HBPM, the protocol for the time interval with ABPM, recommended rest period
with AOBP and the most fundamental aspects with OBPM such as arm position, arm
circumference and average calculation. Nurses play an active role in BPM and, more
specifically, provide education to patients regarding HBPM and ABPM, and therefore, our

results are alarming. However, our results are consistent with the global literature that highlights
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the most fundamental aspects are often overlooked (Ahmed, 1997; Chen, Liu, Liu, & Tsai, 2011;
Cloutier, 2007; Coogan et al., 2015; Dalf6-Pibernat et al., 2018; Dickson & Hajjar, 2007;
Gillespie & Curzio, 1998; Gleichmann, Gleichmann, Mannebach, Mellwig, & Philippi, 1989;
Ishikuro et al., 2016; Machado et al., 2014; Markandu, Whitcher, Amold, & Carney, 2000;
McVicker, 2001; Nolan & Nolan, 1993; Ojo, Sogunle, Malomo, & Adesoji, 2018; Villegas,
Arias, Botero, & Escobar, 1995; Vloet, Smits, Frederiks, Hoefnagels, & Jansen, 2002;
Wingfield, Pierce, & Feher, 1996). Results of our scoping review have meticulously appraised
the literature and highlighted these results (Todkar et al., 2020). BPM training is a core
competency of many curriculum programmes, and HP acquires it during their academic career.
Therefore, it is not reassuring to note that 48% of the nurses in our study did not have formal
theoretical or practical training in BPM, while only 26% received theoretical training (articles,
conferences), 7% received practical training, and 19% received both. Similar results were seen

in one study that reported 84% of physicians and nurses received no formal training in BPM

(McVicker, 2001).

Despite significant resources invested in Canada over the last few years in developing
and implementing the Hypertension Canada Guidelines, knowledge transfer strategies, the
knowledge did not improve. This could be because BPM is still considered a basic and simple
procedure, and HP may have overlooked it. As a result, they might have focused on other more

complex procedures.

Concerning perceptions, our results are encouraging to note that nurses have a strong
agreement regarding the usefulness of ambulatory and clinic BPM methods in hypertension
management. Our results are consistent with literature for HBPM and OBPM methods that
showed nurses had positive perceptions concerning these methods (Block et al., 2018; Ishikuro
et al., 2016; Jones et al., 2013). However, globally no published study has documented nurses'
perceptions concerning ABPM and AOBP methods. In addition, only two studies on HBPM and
one study on OBPM have documented nurses' perceptions (Block et al., 2018; Ishikuro et al.,
2016; Jones et al., 2013). Therefore, to our best knowledge, our study is the first to document

nurses' perceptions concerning ambulatory and clinic BPM methods.
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Concerning practice, our study showed several divergences regarding the ambulatory
and clinic BPM methods. Although nurses strongly agreed about the usefulness of ambulatory
methods, our results showed that the frequency of recommending HBPM and ABPM to their
patients was below 50%. One reason could be because physicians often recommend HBPM and
ABPM to their patients, and not all nurses are authorized to make the decision. The divergences
can be further explained due to the top barriers listed in our study that includes HBPM cost for
patients, patients unwillingness to perform HBPM, patients anxiety, patients' lack of access to
ABPM or non-availability of ABPM at the workplace. Similar barriers have also been identified
in other studies with physicians (Boivin et al., 2011; Jackson et al., 2019; Jones et al., 2013;
Kaczorowski et al., 2017; Martin-Rioboo et al., 2018; Setia, Subramaniam, Teo, & Tay, 2017,
Steinmann, Chitima-Matsiga, & Bagree, 2011; Tirabassi, Fang, & Ayala, 2013; Tislér et al.,
2006; Tsakiri et al., 2013; Woolsey, Brown, Ralls, Friedrichs, & Stults, 2017). Our results are
similar to other studies that showed the frequency of recommending HBPM to patients was
below 50% (Ishikuro et al., 2016; Tirabassi et al., 2013). A study by Tirabassi et al. mentioned
that compared to physicians, nurses were significantly likely to recommend HBPM to their
patients; however, the percentage was below 50% (32% physicians vs 40% nurses) (Tirabassi
et al., 2013). We could not make comparisons for ABPM due to the lack of published literature

globally and in Canada.

Regarding patient education, which is a crucial area of BPM, and one that is directly in
the scope of nursing practice; our results showed that the frequency of providing patient
education for HBPM and ABPM methods was below 50%. Similar findings were observed in
other studies where patient education is often a neglected area (Ishikuro et al., 2016; Jackson et
al., 2019; Jones et al., 2013; McGowan, Gough, Maxwell, & Padfield, 2007). Finally, we note
that no study published in Canada has documented nurses' practice concerning ambulatory
methods. Our scoping review highlighted that globally not many studies were performed on

nurses concerning ambulatory methods (Todkar et al., 2020).
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Concerning clinic methods, our results showed a slight shift towards the use of the oscillometric
device (57%) as a routine BPM method, while still, a significant proportion of nurses (11%) use
the manual method and only a quarter (25%) use AOBP method. Recent literature shows similar
results where nurses and physicians still use the manual method for routine BPM (Kaczorowski
et al.,, 2017; Ojo et al., 2018; Sandoya-Olivera, Ferreira-Umpiérrez, & Machado-Gonzélez,
2017). Additionally, the results of our scoping review highlighted that prior to the technological
advancement of BPM, studies in the past have shown that the manual method (auscultatory and
aneroid) was routinely used BPM method (Todkar et al., 2020). A recent Canadian survey of
physicians reported that 54% of physicians used the manual method, and only 43% used the
AOBP method routinely to measure BP (Kaczorowski et al., 2017). Hypertension Canada
guidelines recommend the AOBP method; however, it is not fully implemented in clinical
practice. This could be explained further by the top barriers identified in our study, including
non-availability of AOBP device at the office (51%), not having room to leave patients
unattended for BPM (33%), insufficient time to follow guidelines when measuring BP with
AOBP (31%), cost of the device for physicians (29%). So far, no published study in Canada and

globally has documented nurses' practice concerning the AOBP method.

Knowledge, perception and practice of Quebec physicians and pharmacists concerning

ambulatory and clinic BPM methods

This study demonstrated that physicians and pharmacists have positive perceptions and
somewhat adequate knowledge and practice. However, some areas of knowledge and practice
need to be improved. Physicians and pharmacists are primary care providers and play a vital
role in BPM. Therefore, it is deemed essential to have knowledge concerning diagnostic
thresholds and technical aspects of BPM methods (Rabi et al., 2020; Williams et al., 2018). Our
study showed that the overall knowledge of physicians and pharmacists for all BPM methods
was slightly above 50% (physicians 52% vs pharmacists 60%). Concerning knowledge about
diagnostic thresholds, physicians showed adequate knowledge level above 50% for HBPM,
OBPM, day-time ABPM and AOBP; however, physicians overestimated the thresholds for 24-

hour ABPM. In practice, this would mean that patients will be misdiagnosed as hypertensive.
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Pharmacists had adequate knowledge level above 50% for HBPM, OBPM, day-time
ABPM; however, pharmacists overestimated the thresholds for AOBP and 24-hour ABPM and
chose thresholds similar to that of OBPM. These aspects need improvement as they are very
crucial for the diagnosis of hypertension. It is important to highlight that no study published in
Canada has documented knowledge of physicians and pharmacists. Due to limited data in
Canada, we cannot make a comparison for the diagnostic threshold aspect. This comparison is
crucial because we are using Hypertension Canada Guidelines as a reference framework for our

study.

The global literature has shown that physicians have inadequate knowledge regarding
the diagnostic threshold with HBPM, ABPM and OBPM (Fletcher et al., 2016; Kobayashi et
al., 2010; Mion, Pierin, Lessa, & Nobre, 2002; Obara et al., 2010; Tsakiri et al., 2013). Results
of our scoping review highlighted these findings (Todkar et al., 2020). Results of our study show
slight variance from the literature showing adequate knowledge level of Quebec physicians.
However, we cannot generalize the results of our study due to the limitations attributed to the
small sample size. We also point out that so far, only one study has documented physicians'
knowledge about ABPM that showed knowledge gaps (Dalfé-Pibernat et al., 2018).
Furthermore, no published study in Canada and globally documented physicians' knowledge
about the AOBP method. For pharmacists, the results of two HBPM studies indicated that less
than a third (29%) of pharmacists had adequate knowledge about diagnostic thresholds (Matowe
et al., 2008; Obara et al., 2012). So far, no published study in Canada and globally documented
pharmacists' knowledge for ABPM, OBPM and AOBP methods. Moreover, on a global scale,
pharmacists remain under-studied, especially for ambulatory methods, although they are part of
a multidisciplinary team-based approach for hypertension management (Marra et al., 2017,
Matowe et al., 2008; Santschi et al., 2014; Tsuyuki et al., 2018). To our best knowledge, our
study is the first in Canada to document the knowledge of physicians and pharmacists for

ambulatory and clinic methods.
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Concerning the knowledge on technical aspects, our study showed that physicians and
pharmacists had overall adequate knowledge. However, some technical aspects still need to be
improved. Physicians showed inadequate knowledge (below 50%) for the protocol for
measurement with HBPM, the protocol for arm circumference with OBPM and recommended
rest period with AOBP. Pharmacists showed inadequate knowledge (below 50%) for the
protocol for average calculation with HBPM, the protocol for arm circumference with OBPM
and recommended rest period with AOBP. Such results would mean that non-hypertensive
patients are misdiagnosed, and hypertensive patients are disregarded. Here, we note that both
physicians and pharmacists lacked knowledge about the rest period with AOBP and protocol
for arm circumference with OBPM. Regarding the rest period with AOBP, Hypertension
Canada Guidelines recommend that AOBP be performed with no particular rest period (Myers
& Colella, 2019; Rabi et al., 2020; Stults et al., 2019). Adding a 5-minute rest period could result
in readings that are lower than the corresponding awake ABPM (Myers & Colella, 2019; Myers
& Kaczorowski, 2017). Despite the recommendations, only 7% of physicians and 20% of
pharmacists gave the correct response in our study. We cannot compare with other studies
because no published study in Canada and globally documented knowledge of physicians and
pharmacists about AOBP method. Regarding arm circumference with OBPM, Hypertension
Canada guidelines recommend that the bladder length should cover 80-100% of the arm
circumference (Rabi et al., 2020). In our study, only 18% of physicians and 27% of pharmacists
gave the correct response. Our results are consistent with other studies that found similar results
(Ahmed, 1997; Gillespie & Curzio, 1998; Markandu et al., 2000). A study by Markandu et al.
reported that only 32% of physicians correctly knew the bladder length (Markandu et al., 2000).
So far, no study has documented pharmacists' knowledge for AOBP and OBPM methods.

Furthermore, 35% of physicians and 20% of pharmacists in our study mentioned having
received theoretical and practical training in BPM, and 44% of physicians and 60% of
pharmacists received only theoretical training (articles, conferences) on BPM. Similar results
were seen in one study that reported 84% of physicians and nurses received no formal training

in BPM (McVicker, 2001).
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Concerning perceptions, our results are encouraging to note that physicians and
pharmacists strongly agree on the usefulness of ambulatory and clinic BPM methods. Our results
are consistent with literature for HBPM and ABPM methods that showed physicians had
positive perceptions concerning these methods (Carrera & Lambooij, 2015; Cheng, Studdiford,
Diamond, & Chambers, 2003; Fletcher et al., 2016; Grin, McCabe, & White, 1993; Jones et al.,
2013; McManus, Wood, et al., 2014; Mejzner, Clark, Smith, & Campbell, 2017; Obara et al.,
2012; Setia, Subramaniam, Teo, etal., 2017; Setia, Subramaniam, Tay, & Teo, 2017; Steinmann
etal., 2011; Sugano et al., 2014; Tislér et al., 2006, White, Grin, & McCabe, 1993). A Canadian
survey indicated that 52% of physicians considered HBPM as part of standard hypertensive care
and 63% often recommended it to their patients (Logan et al., 2008). This study also reported
that physicians had concerns with HBPM regarding patients becoming preoccupied with HBPM
(70%) and accuracy of device (65%). In our study, physicians listed the top barriers for HBPM
implementation that included cost for patients (65%), patient unwillingness to perform HBPM
(63%), patient anxiety (40%), low patient reliability to report HBPM readings (37%) (see Table
XVIII). A study by Obara et al. showed that pharmacists had a positive perception of HBPM
and that 90% of pharmacists considered HBPM more useful than the clinic method (Obara et
al., 2012). So far, no published study in Canada documented physicians' and pharmacists'
perceptions of ABPM, OBPM and AOBP methods. Globally, no published study documented
pharmacists' perception for ABPM, OBPM and AOBP methods. Thus, our study is the first in
Canada to document perceptions of physicians and pharmacists regarding ambulatory and clinic

BPM methods.

Concerning practice for ambulatory methods, our results showed satisfactory practice
with 73% of physicians using HBPM for diagnosis purposes, 91% for treatment and 86% for
follow-up. Interestingly, variance in practice was seen in a recent Canadian survey of family
physicians (n=769) that reported HBPM was frequently used by only 22% of physicians for
diagnosis purposes and 69% of physicians for ongoing management of hypertension
(Kaczorowski et al., 2017). However, studies from other countries reported satisfactory

physicians' practice with HBPM, which is similar to the results of our study (Fletcher et al.,
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2016; Kim, Kim, Kim, Jung, & Ryu, 2012; Martin-Riobo¢ et al., 2018; McManus, Wood, et al.,
2014; Obara et al., 2010; Setia, Subramaniam, Teo, et al., 2017; Setia, Subramaniam, Tay, et
al., 2017; Steinmann et al., 2011; Sugano et al., 2014; Tislér et al., 2006).

For ABPM, our results were unsatisfactory and showed that the frequency of using and
recommending ABPM to patients was below 50%. Although ABPM is considered the gold
standard method for diagnosis and is recommended by Hypertension Canada Guidelines, our
results are disappointing. However, similar findings were seen in the Canadian survey of family
physicians (n=769), which reported, despite the easy access to ABPM, only 14% of physicians
were using it for diagnosis purposes (Kaczorowski et al., 2017). Studies in other countries have
also reported that the frequency of using and recommending ABPM to patients by physicians
was below 50% (Carrera & Lambooij, 2015; Kobayashi et al., 2010; Martin-Riobo¢ et al., 2018;
McGowan et al., 2007; Mejzner et al., 2017; Setia, Subramaniam, Teo, et al., 2017; Woolsey et
al., 2017). The relatively low use of ABPM could be further be explained by the barriers listed
by physicians in our study that include patients lack of access to ABPM (82%), cost of the test
for patients (56%), patient preference (51%) and non-availability of ABPM at workplace (49%)
(see Table XVIII). Interestingly, in the study by Kaczorowski et al., 78% of physicians indicated
that ABPM was readily available for their patients (Kaczorowski et al., 2017). Surprisingly, this
was the top listed barrier in our study, as mentioned earlier. A study by Martin-Riobo¢ et al.
reported that only 30% of physicians recommend ABPM for diagnosis purposes, and 70%
reported a lack of access to ABPM as an important reason for not using ABPM in their practice

(Martin-Riobo¢ et al., 2018).

Regarding pharmacists, the results of our study reported that 53% of pharmacists
frequently recommended HBPM to their patients, while for ABPM, the frequency was below
50%. The possible explanation is the barriers reported in our study by pharmacists that included
the cost of HBPM for patients, patient unwillingness to perform HBPM, low reimbursement
fees for HP, patients lack of access to ABPM, cost of the test for patients, non-availability of
ABPM at workplace (see Table X VIII). Unfortunately, due to limited data for pharmacists, we

could only retrieve results from one study that reported 72% of community pharmacists and
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49% of hospital pharmacists recommended HBPM to their patients (Obara et al., 2012).
Unfortunately, we cannot make comparisons for pharmacists concerning the ABPM method

since no published study in Canada and globally documented pharmacists' practice.

Hypertension Canada guidelines strongly recommend providing education to patients
concerning ambulatory methods (Rabi et al., 2020). However, the results of our study indicated
that the frequency of providing patient education by physicians for HBPM was more than 50%,
while for ABPM, it was below 50%. In addition, pharmacists indicated that the frequency of
providing patient education for HBPM and ABPM methods was below 50%. One possible
reason could be the different roles of HP, such that nurses often perform patient education.
Another reason could be the barrier identified in our study that includes insufficient time to
teach patients about HBPM, as indicated by 53% of pharmacists. Results from two Canadian
surveys reported that less than 10% of patients received specific education concerning HBPM
(Logan et al., 2008; Milot et al., 2015). In addition, studies in other countries have reported that
physicians and pharmacists rarely provide patient education for HBMP and ABPM (Boivin et
al., 2011; Jackson et al., 2019; Jones et al., 2013; Martin-Riobo¢ et al., 2018; Matowe et al.,
2008; Obara et al., 2010; Setia, Subramaniam, Teo, et al., 2017; Woolsey et al., 2017).

Concerning practice for clinic methods, we found a slight variation compared to another
Canadian survey (Kaczorowski et al., 2017). It is important to note that we cannot generalize
the results due to the low response rate. Results of our study showed that 78% of physicians
were using OBPM, and 60% were using AOBP for screening purposes, 59% were using OBPM,
and 59% were using AOBP for diagnosis purposes, 56% were using OBPM, and 57% were
using AOBP for treatment purposes. Surprisingly, the results of the Canadian survey reported
that for screening, 54% of physicians were still using manual methods (mercury or aneroid)
while 43% were using AOBP (Kaczorowski et al., 2017). Additionally, for diagnosis purposes,
31% of physicians frequently used AOBP, and 21% used manual OBPM, and for ongoing
management, 59% used AOBP, and 64% used the manual OBPM method (Kaczorowski et al.,
2017).
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Globally, this particular aspect of OBPM practice has not been studied. Additionally,
our study showed that although an oscillometric device was used by more than 50% of
physicians and pharmacists, AOBP remains a less used method (below 50%), and the manual
method was still used for routine BPM. The relatively low use of AOBP in our study is explained
by the barriers listed by physicians and pharmacists that include insufficient time to follow
guidelines (physicians 53% vs 57% pharmacists), cost of the device for physicians (51% vs
27%), not having room to leave the patient alone (36% vs 23%). Despite the guidelines by
hypertension societies, studies in Canada and globally have shown that the manual method is
still being used as a routine BPM method and that AOBP remains a less used method (Bhalla,
Singh, D'Cruz, Lehl, & Sachdev, 2005; Chalmers, Arima, Harrap, Touyz, & Park, 2013;
Dickson et al., 2013; Kaczorowski et al., 2017; Kobayashi et al., 2010; McKay et al., 1990;
Mion et al., 2002; Mohan et al., 2014; Ojo et al., 2018; Sandoya-Olivera et al., 2017; Sebo et
al., 2014; Veiga et al., 2003; Wingfield et al., 1996; Woolsey et al., 2017). Moreover, most
literature identified is over the past 20 years when the auscultatory method was being used, and
BPM advancement is recent. Also, the fact that AOBP is still not completely incorporated by

many Hypertension societies.

Finally, as mentioned previously in the theoretical framework, the competence of HP is
built on knowledge, perception, and practice. Therefore, these three areas are crucial to
performing the required task accurately and meeting the professional standards. However, our
results showed that there are gaps in the knowledge and practice of HP. Therefore, to be

clinically competent in BPM, improvements are needed, especially in those two areas.

Strength and limitations

Some of the strengths and limitations are presented in the articles. Here general strengths
and limitations are presented. Our research consisted of the scoping review and the study

concerning nurses, physicians, and pharmacists. To our knowledge, our research was the first to
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conduct the scoping review specifically on knowledge, perception, and practice of physicians,
nurses, and pharmacists concerning the four BPM methods together in a single study. In
addition, the survey was the first to portrait the knowledge, perception and practice of nurses,
physicians and pharmacists in Quebec concerning the ambulatory and clinic BPM methods

together in a single study.

Thus, one of the strengths of our research is the methodology. First, for the scoping
review, we systematically appraised the heterogeneous literature and presented the results.
Following our scoping review, an editorial comment was published emphasizing BPM as an
essential clinical skill worldwide (Cappuccio, 2021). Second, for our study concerning nurses,
physicians, and pharmacists, we used a well-validated and pretested investigator-initiated
questionnaire. The questionnaire validation method has been well explained in our article

concerning nurses. [t is also explained precisely in the methodology chapter of this thesis.

We emphasize that the development and validation of the questionnaire followed a
rigorous process, thus ensuring good internal validity of the study. In addition, it is well-
established that instrument validation is a crucial step in determining the internal validity of any
study (Boateng, Neilands, Frongillo, Melgar-Quifionez, & Young, 2018; Gray et al., 2017;
Kimberlin & Winterstein, 2008; Waltz et al., 2018). However, we note that the questionnaire
validation method has been rarely discussed in the previously listed literature. Our BPM
questionnaire is available in English and French which could be used by other researchers across
Canada. Since the questionnaire for our study was developed using Hypertension Canada
Guidelines as a reference framework, it seems appropriate to be considered in Canada. It could
also be used as a pretest-posttest during BPM education for HP. [n addition, regarding the
recruitment method, we noted that for nurses, a personalized email invitation signed by a known
researcher in Quebec seemed effective in obtaining a better response rate compared to that of
physicians and pharmacists. One possible explanation for this is that nurses are more willing to
disclose their contact information to participate in research, and when contacted, more nurses
participate in research. Also, they have the opportunity during their academic studies to become

aware of the research.
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Limitations were well discussed in the articles of scoping review and in the study of
nurses. Here we briefly highlight the general limitations of our study concerning the three HP.
A significant limitation of our study concemning nurses, physicians, and pharmacists was a low
response rate. One of the reasons could be the recruitment method. In the study concerning
nurses, personalized email invitations seemed slightly more effective than associations' monthly
newsletters in achieving a better response rate. However, the response rates for online surveys
are generally very low, ranging from 16% to 20% (Comer & Lemonde, 2019; Dillman et al.,
2014; Waltz et al., 2018; Weaver et al., 2019). The low response rates are consistent with other
global and Canadian surveys (Cook, Dickinson, & Eccles, 2009; Kaczorowski et al., 2017,
Logan et al., 2008; Martin-Riobo¢ et al., 2018; Nulty, 2008; Ojo et al., 2018; Weaver et al.,
2019; Wiebe, Kaczorowski, & MacKay, 2012). There is a concern that response rates have
recently declined due to the increasing demand for HP to participate in research activities (Cook
et al., 2009; McAvoy & Kaner, 1996; Moore, Post, & Smith, 1999). The declining trend in
response rates has led some physicians to adopt an office policy of not participating in surveys
of any kind (Wiebe et al., 2012). In addition, low response rates can lead to bias, as non-
respondents may be systematically different from the respondents (Cook et al., 2009). Although
in our study concerning nurses, physicians, and pharmacists, respondents appear to be similar
to non-respondents, the response rate and the number of characteristics available for this
comparison are very low. Therefore, it is possible that participants in our study, especially
physicians and pharmacists, are likely those interested, motivated, and experienced in BPM.

This could have resulted in voluntary bias.

Additionally, the fact that not all registered nurses, physicians and pharmacists
participated in our study. We tried to minimize the risk of a low response rate by sending two
reminders, keeping the survey anonymous and providing incentives to participants. These
methods effectively minimize low response rates (Cook et al., 2009; Dillman et al., 2014; Nulty,
2008). However, there is also the possibility of social desirability bias, which leads respondents
to choose options that are perceived to be more appropriate but do not necessarily reflect actual

practice.
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Regarding external validity, it should be noted that generalization of results is a
significant limitation for the following reasons. First, we cannot validate that our sample is
random. Second, we do not know all characteristics of the respondents. Third, our study
objective was to conduct a descriptive survey, and therefore we only performed descriptive
analysis. We did not do the correlation analysis for demographic characteristics such as age, and
therefore we do not know if younger or older HPs perform better. Fourth, we only surveyed
primary care settings across Quebec. Therefore, we do not know the generalisability of our
findings to other specialties or practices. As a result, the observations captured herein can only
be generalized to settings with a similar context. However, a similar process is likely to exist in
other parts of Canada, and the results of this study could be used as a basis for a more extensive
survey that could attempt to confirm them in a broader setting. Fifth, we have no data based on
regions of Quebec in which nurses, physicians, and pharmacists are practicing since our
questionnaire did not include this question. It would have been interesting to study it and do the
correlation analysis. Also, our questionnaire did not have questions about the educational level
and categories of HP, so we cannot draw any comparisons. It would be interesting to add these
questions in future research and analyze the impact of education level on knowledge and practice
of HP and compare with different categories of HP such as NPs, clinical nurses, residents,

specialists, hospital pharmacists.

Recommendations for education, practice, and research

Education

Consistent with our research findings, we note that improvements are still needed in
knowledge. BPM is a core competence that HP learns in their graduate school. However, studies
have shown that even newly graduated students lack the necessary knowledge of BPM (Alimp
lu, Mamakli, Giirqlnar, & Aktekin, 2011; Bland & Ousey, 2012; Bogan, Kritzer, & Deane,
1993; Bottenberg, Bryant, Haack, & North, 2013; Crosley & Rose, 2013; Gazibara et al., 2015;
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Gonzalez-Lopez et al., 2009; Rakotz et al., 2017; Torrance & Serginson, 1996). Therefore, it is
essential to review the strategies and content of BPM education at the graduate level. The core
curriculum of schools and postgraduate training programs should include standardized
education and performance evaluation in BPM (Padwal et al., 2019). Although teaching will be
more simplified due to technological advances in BPM, yet knowledge concerning fundamental
aspects of BPM is still required. The graduate-level education programme should focus on the
most fundamental aspects of BPM, such as cuff placement, arm circumference, position, rest
period, and average calculation. The curriculum should include the guidelines, and students
should be made aware of BPM guidelines. Those who teach about BPM must be specifically
trained in BPM (Consortium, 2017).

A semi-annual or annual competency evaluation should be performed in programmes of
longer duration (for example, in medicine) (Consortium, 2017; Padwal et al., 2019). In addition,
practical and theoretical knowledge should be evaluated using written, oral exams, observational
checkilists, pre-post tests (Luetsch & Burrows, 2016). Studies have shown that implementing an
educational training programme on BPM effectively improves HPs theoretical and practical
knowledge (Block et al., 2018; Daniel et al., 2019; Rabbia et al., 2013). In addition, studies have
highlighted some effective teaching strategies for students, including group discussions,
individual instruction, interactive learning, web-based learning, games, simulation, and role-
playing (Bellan, Alves, Neves, & Lamas, 2017; Cortes et al., 2018; Courtier, Webb, Phelps, &
Naeger, 2016; Daniel et al., 2019; Davidson & Candy, 2016; Horntvedt, Nordsteien, Fermann,
& Severinsson, 2018). These strategies could promote the active participation of students, use
their cognitive and affective psychomotor skills, and develop their theoretical and practical

knowledge and critical thinking abilities (Daniel et al., 2019).

For example, Lyne Cloutier, a well-known researcher and professor of nursing in
Quebec, has developed a virtual training programme for BPM consisting of teaching material
and resources such as a visual poster presenting BPM protocol, a video on BPM, and a test to
evaluate knowledge. This material could be used in the teaching curriculum. It would also assist

HP or students to acquire theoretical and practical knowledge, test their knowledge and perform
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BPM correctly. In this COVID-19 pandemic, such a virtual course on BPM would be an

effective strategy for education.

Even after graduate-level education, knowledge gaps persist and therefore, continuing
professional education, preferably with certification, is needed to refresh knowledge. Regular
certification in BPM should be considered to improve knowledge and practice (Padwal et al.,
2019). Certification programmes should be simple, brief, multilingual, inexpensive, easily
repeatable and widely accessible (Padwal et al., 2019). Continued professionals education
activities consisting of workshops, conferences, seminars, lectures, and educational sessions
have demonstrated efficacy in changing professional practice, physicians' behaviour, and health
outcome (Davis et al.,, 1999). Professional societies should advocate such certification

programmes to help advance knowledge (Padwal et al., 2019).

An example is Hypertension Canada and SQHA that offer continuing education and
knowledge exchange forums on BPM. It is easily accessible and widely available for all HP.
Another example is the World Hypertension League, an online certification course on BPM for
HP (Campbell et al., 2020). In addition, BPM educational resources and virtual courses are made

available on their website.

In addition, annual conferences are organized by these hypertension societies that
provide extensive information concerning BPM and hypertension management. For example,
our research collaborated with Hypertension Canada and SQHA to offer an incentive consisting
of a free registration to a 15.5 hour accredited online training course offered by the SQHA and
a free registration at the Hypertension Canada Congress 2021. This benefited our study
participants for knowledge advancement and provided an opportunity to be a member of these
societies. Membership provides easy access to educational materials, eINFO newsletter,
knowledge forums, annual meeting highlights, guidelines, and position statements. It also allows

participation in working groups for guidelines formulation and expands their network.
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Knowledge translation plays an essential role in closing gaps between knowledge to
practice (Straus, Tetroe, & Graham, 2009). Hypertension Canada guidelines are considered part
of knowledge translation (Campbell & Chen, 2010; Feldman, Campbell, & Wyard, 2008). They
are a vital component of providing HP with new, updated and evidence-based clinical practice
recommendations. HPs can benefit from guidelines to improve their knowledge, perception, and
practice and change practice behaviours (Schiffrin et al., 2016). The implementation and
dissemination of guidelines prioritize Hypertension in Canada (Rabi et al., 2020). Many
strategies are used to reach HP involved in hypertension management. These include knowledge
translation forums, targeted educational material for primary care providers and patients, slide
kits and summary documents available online in English and French (Rabi et al., 2020). In
addition, funding from health agencies could support accredited education programmes (Padwal
et al., 2019; Schiffrin et al., 2016). Much has already been done for education, and if these

strategies are implemented well, we would perhaps fill the knowledge and practice gaps.

Practice

Consistent with our research findings, we note that improvements are still needed in the
area of practice. Standardization and rigorous methods for BPM are essential to ensure the
accuracy of BPM (Campbell et al., 2019; Padwal et al., 2019; Rabi et al., 2020). Hypertension
Canada guidelines aspire to standardize these practices and annually publish evidence-based
guidelines to improve treatment and control of hypertension by HP (Campbell & Chen, 2010;
Rabi et al., 2020).

With significant advances in BPM, we are moving faster towards digital innovations
consisting of automation and telemonitoring. The manual method should be retained, and semi-
automated (oscillometric) or fully automated (AOBP) BP devices should be incorporated into
practice as recommended by guidelines (Campbell et al., 2014; Parati et al., 2017; Rabi et al.,
2020; Schiffrin et al., 2016). Automated devices will allow HP to have shorter training and
focus on other essential aspects of BPM, including patient education (Campbell et al., 2014).

Additionally, HBPM and ABPM should be encouraged and incorporated by HP. To incorporate
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ambulatory methods, particularly ABPM, the financial and organizational barriers must be
removed first. Government, health agencies, scientific communities, and BP device
manufacturers could ensure widespread availability of affordable BPM devices, facilitate
workplace infrastructure, and provide reimbursement to physicians (Campbell et al., 2014,

Kaczorowski et al., 2017; Padwal et al., 2019; Schiffrin et al., 2016; Veiga et al., 2016).

HBPM is also evolving. In particular, when combined with modern telecommunications
tools, HBPM could become an ideal tool for personalized hypertension management (Omboni
& Ferrari, 2015; Parati et al., 2017; Wood et al., 2017). HBPM with telemonitoring will help
send recorded home BP values to an HP and get feedback assistance from their HP (Campbell
et al., 2019; Omboni & Ferrari, 2015; Wood et al., 2017). This will further help optimize
treatment, improve patient compliance, and reduce therapeutic inertia (Campbell et al., 2019;
Omboni & Ferrari, 2015; Omboni, Panzeri, & Campolo, 2020). Several home BP telemonitoring
systems have been demonstrated to be feasible, solve home BP reporting problems, improve
patient compliance and physician-patient interaction, and promote BP control (McManus et al.,
2010; Omboni, Gazzola, Carabelli, & Parati, 2013; Omboni et al., 2020; Parati et al., 2017).
Home BP telemonitoring is performed by teletransmitting HBPM in real-time to a secure health
portal, then summarizing the readings for provider use (Wood et al., 2017). Measurements can
be teletransmitted to electronic health records (EHR) and electronic medical records (EMR),
which ensure proper documentation, facilitate billing and allow the provider to review BPM
before visits (Wood et al., 2017). It also allows follow-up visits to be conducted virtually rather
than in person (Wood et al., 2017). This has become a key and potential solution during the
current era of the COVID-19 pandemic (Alexander et al., 2020; Feldman, Padwal, & Tobe,
2021; Padwal & Wood, 2021). Home BP telemonitoring could encourage patients to self-
monitor BP in patients' natural environment and enable self-management (Albrecht et al., 2018;
McManus, Mant, et al., 2014). Nearly 50% of Canadians self-monitor BP at home (Bancej et
al., 2010). Eventually, with COVID-19, the percentage could increase with more patients self-
monitoring their BP (Feldman et al., 2021; Padwal & Wood, 2021). Although technological

advancements have made home telemonitoring highly feasible, some financial and
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infrastructure barriers are challenging (Wood et al., 2017). However, if these barriers are
overcome, then home BP telemonitoring has a promising future that will allow HP to provide

patient care quickly and easily, thereby improving hypertension control (Wood et al., 2017).

New possibilities have opened up with diffusion of communications technology,
including digital health and mobile health (mHealth), which can disseminate health information
to patients, provide patient education, send reminders for BPM and medication intake, and
automatic data reporting (Campbell et al., 2019; Omboni & Ferrari, 2015; Omboni et al., 2020;
Parati et al., 2017; Schiffrin et al., 2016). The available communication technology includes
smartphones and tablets with hypertension management-related applications and access to
wireless communications such as short messaging services (SMS) and the internet. (Albini et
al., 2016; Bhavnani, Narula, & Sengupta, 2016; Omboni & Ferrari, 2015; Omboni et al., 2020;
Padwal & Wood, 2021; Parati et al., 2017; Schiffrin et al., 2016). These technological advances
would reduce HP's time and workload and make it a robust decision-making tool in daily
hypertension management (Campbell et al., 2019; Omboni & Ferrari, 2015; Parati et al., 2017).
In addition, better patient engagement would be achieved (Albini et al., 2016; Campbell et al.,
2019). Furthermore, the universal adoption of the EMR system could improve patient care if
EMRs are linked to patients' medical records and other health information, include guideline-
based prompts and reminders embedded in them for HP and patients, and provide sufficient

quality data to HP for evaluation (Omboni et al., 2020; Schiffrin et al., 2016).

Other recognized and effective ways of improving professional practice and health
outcomes are audits and feedback (Ivers et al., 2012; Sim, Handler, Jacobsen, & Kanter, 2014).
In the audit and feedback process, the individuals' performance is measured and then compared
to professional standards. The results of this performance are given as feedback. This process
encourages individuals to meet professional standards (Ivers et al., 2012; Schiffrin et al., 2016;
Sim et al., 2014). Additionally, a multidisciplinary team-based approach including physicians,
nurses, pharmacists, and the patient should be incorporated as it has shown to be an effective

strategy in BPM and hypertension control (Mills et al., 2018; Sim et al., 2014). Moreover,
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patient-centred care can be optimized using a multidisciplinary team-based approach in BPM

(Campbell et al., 2019).
Research

BPM is a crucial part of hypertension management. However, it is disappointing to see
that not many studies have conducted research to identify the knowledge, perception and
practice of the three HP. Future research should focus on assessing the knowledge, perception
and practice of physicians, nurses, and pharmacists across primary care settings across Canada
because education obtained in Quebec is different from the rest of Canada. Additionally, this
study could be performed in hospital settings across Quebec and Canada using our
questionnaire. Our questionnaire could be updated, and questions like educational level could
be included for future research. Furthermore, the research could be conducted among different
categories of nurses, physicians, and pharmacists such as NPs, nursing aids, clinical nurses,
residents, junior doctors, hospital pharmacists, and compare those results. Due to the low
response rate of physicians and pharmacists, we suggest that this study be conducted using
personalized invitation emails as a recruitment method. Research is also needed to identify the
best methods of delivering training and continuing education. It would be interesting to know
the effectiveness of training and continuing education in improving knowledge, perception and
practice concerning BPM. Again, our BPM questionnaire could be updated and used for this

purpose.
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Chapter 8. Conclusion

BPM is the most fundamental and commonly performed procedure that often is
overlooked by HPs. We cannot compromise the fact that accurate BPM is a crucial component
in the diagnosis and management of hypertension. Therefore, HP must demonstrate that they
have adequate knowledge, perception, and practice for BPM. The objective of our research
project was first to scope the available literature and gather evidence in order to have a global
portrait of knowledge, perception and practice of physicians, nurses and pharmacists concerning
BPM methods and second to assess the knowledge, perception and practice of physicians, nurses
and pharmacists in Quebec concerning ambulatory and clinic BPM methods. To our knowledge,
both the scoping review and our study were the first in Canada to draw such a portrait. The
results of our scoping review demonstrated that there are still unmet needs globally that
contribute to the burden of hypertension. The results of our study for the three HPs in Quebec
demonstrated that there is still room for improvement, particularly in areas of knowledge and
practice concerning the ambulatory and clinic BPM methods. There is limited literature in
Canada addressing the three concepts, the three HPs and the BPM methods. Importantly, nurses
and pharmacists remain understudied despite being an integral part of the health care system.
Therefore, our study highlights the need to include nurses and pharmacists in future research.
Based on our findings, we have discussed the effective strategies for knowledge and practice in

the recommendations for education, practice, and research.

Hypertension Canada guidelines have invested significant efforts in disseminating the
guidelines to HPs. Many resources are available for knowledge transfer and standardization of
practices. In the era of expanding technologies, we must move forward and integrate the
available resources for BPM supported by the evolution of professional development and
evidence-based research. We need to enhance interprofessional collaboration and optimize
patient-centred care. A multidisciplinary team consisting of physicians, specialists, nurses,

pharmacists, methodologists, and researchers should be part of the guidelines team to design the
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protocol and discuss practical strategies to improve the accuracy of BPM. These measures will
help in the management and control of hypertension. At the same time, it is not only the HPs
but also the government, funding agencies, and manufacturers who play an active role in
hypertension control. They should consider the barriers at the organizational and HPs level and
overcome them by increasing resources. With the Covid-19 pandemic, digital health will be the
new approach in chronic disease management. Our research has contributed to knowledge
transfer. We anticipate that the results of this thesis will be of greater importance to
Hypertension Canada guidelines and other hypertension societies. We believe that our research
will benefit all the HPs working in the clinical, education and research sectors. In addition, future
clinicians, students, researchers can gain a better insight to excel in their field and provide the

best possible services to the community.
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Annexe 1. Protocol for blood pressure measurement
methods recommended by Hypertension Canada Guidelines

Recommended Technique for Office Blood Pressure Measurement (OBPM)

1. Measurements should be taken with a sphygmomanometer known to be accurate. A validated
electronic device should be used. If not available, a recently calibrated aneroid device can be
used. Aneroid devices or mercury columns need to be clearly visible at eye level.

2. Choose a cuff with an appropriate bladder size matched to the size of the arm. For
measurements taken by auscultation, bladder width should be close to 40% of arm
circumference and bladder length should cover 80 — 100% of arm circumference. When using
an automated device, select the cuff size as recommended by its manufacturer.

3. Place the cuff so that the lower edge is 3 cm above the elbow crease and the bladder is
centered over the brachial artery. The patient should be resting comfortably for 5 minutes in the
seated position with back support. The arm should be bare and supported with the BP cuff at
heart level, as a lower position will result in an erroneously higher SBP and DBP. There should
be no talking, and patients’ legs should not be crossed. The first reading should be discarded
and the latter two averaged. BP should also be assessed after 2 minutes standing (with arm
supported) and at times when patients report symptoms suggestive of postural hypotension.
Supine BP measurements may also be helpful in the assessment of elderly and diabetic patients.
When using automated office oscillometric devices such as the BpTRU (VSM MedTech Ltd,
Vancouver, Canada), the patient should be seated in a quiet room (no specified period of rest).
With the device set to take measures at 1- or 2-minute intervals, the first measurement is taken
by a health professional to verify cuff position and validity of the measurement. The patient is
left alone after the first measurement while the device automatically takes subsequent readings.
The BpTRU automatically discards the first measure and averages the next 5 measures.

For auscultation, at least three measurements should be taken in the same arm with the patient
in the same position. The first reading should be discarded and the latter two averaged.

Steps 4-7 are specific to auscultation.
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4. Increase the pressure rapidly to 30 mmHg above the level at which the radial pulse is
extinguished (to exclude the possibility of a systolic auscultatory gap).

5. Place the bell or diaphragm of the stethoscope gently and steadily over the brachial artery.

6. Open the control valve so that the rate of deflation of the cuff is approximately 2 mmHg per
heartbeat. A cuff deflation rate of 2 mmHg per beat is necessary for accurate systolic and
diastolic estimation.

7. Read the systolic level -the first appearance of a clear tapping sound (phase [ Korotkoff) and
the diastolic level- the point at which the sounds disappear (phase V Korotkoft). If Korotkoff
sounds persist as the level approaches 0 mmHg, then the point of muffling of the sound is used
(phase 1V) to indicate the diastolic pressure. Leaving the cuff partially inflated for too long will
fill the venous system and make the sounds difficult to hear. To avoid venous congestion, it is
recommended that at least one minute should elapse between readings.

8. Record the BP to the closest 2 mmHg on the manometer (or | mmHg on electronic devices)
as well as the arm used and whether the patient was supine, sitting or standing. Avoid digit
preference by not rounding up or down. Record the heart rate. The seated BP is used to
determine and monitor treatment decisions. The standing BP is used to examine for postural
hypotension, if present, which may modify the treatment.

9. In the case of arrhythmia, additional readings with auscultation may be required to estimate
the average systolic and diastolic pressure. Isolated extra beats should be ignored. Note the
rhythm and pulse rate.

10. BP should be taken in both arms on at least one visit and if one arm has a consistently higher

pressure, that arm should be subsequently used for BP measurement and interpretation.

Recommended Technique for Automated Office Blood Pressure (AOBP)

1. Measurements should be taken with a validated sphygmomanometer known to be accurate.
2. Choose a cuff with an appropriate bladder size matched to the size of the arm. Select the cuff
size as recommended by its manufacturer.

3. Place the cuffso that the lower edge is 3 cm above the elbow crease and the bladder is centered

over the brachial artery. There is no rest period needed before measurement. The arm should be
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bare and supported with the BP cuff at heart level, as a lower position will result in an
erroneously higher SBP and DBP. There should be no talking, and patients’ legs should not be
crossed.

4. When using automated office oscillometric devices, the patient should be seated in a quiet
room (no specified period of rest). With the device set to take measures at 1- or 2-minute
intervals. The first measurement is taken by a health professional to verify cuff position and
validity of the measurement. The patient is left alone after the first measurement while the device
automatically takes subsequent readings.

5. Record the average BP as displayed on the electronic device as well as the arm used and

whether the patient was supine, sitting or standing. Record the heart rate.

Recommended Technique for Home Blood Pressure Measurement (HBPM)

1. Measurements should be taken with a validated electronic device.

2. Choose a cuff with an appropriate bladder size matched to the size of the arm. Bladder width
should be close to 40% of arm circumference and bladder length should cover 80 — 100% of
arm circumference. Select the cuff size as recommended by its manufacturer.

3. Cuff should be applied to the non-dominant arm unless the SBP difference between arms is
>10 mmHg, in which case the arm with the highest value obtained should be used.

4. The patient should be resting comfortably for 5 minutes in the seated position with back
support.

5. The arm should be bare and supported with the BP cuff at heart level.

6. Measurement should be performed before breakfast and 2 hours after dinner, before taking
medication.

7. No caffeine or tobacco in the hour and no exercise 30 minutes preceding the measurement.
8. Duplicate measurement should be done in the morning and in the evening for seven days (i.e.,
28 measurements in total).

9. Average the results excluding the first day’s readings.
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Recommended Technique for Ambulatory Blood Pressure Monitoring (ABPM)

1. The appropriately sized cuff should be applied to the non-dominant arm unless the SBP
difference between arms is >10 mm Hg, in which case the arm with the highest value obtained
should be used.

2. The device should be set to record for a duration of at least 24 hours, with the measurement
frequency set at 20-30-minute intervals (revised guideline).

3. A patient-reported diary to define daytime (awake), night-time (sleep), activities, symptoms
and medication administration is useful for study interpretation.

4. Daytime and night-time should preferentially be defined using the patient’s diary.
Alternatively, pre-defined thresholds can be used (e.g. 8 AM to 10 PM for awake and 10 PM
and 8 AM for night-time).

5. The ambulatory BP monitoring report should include all of the individual BP readings (both
numerically and graphically), the percentage of successful readings, the averages for each time
frame (daytime, night-time, 24 hours) and the “dipping” percentage (the percentage the average
BP changed from daytime to night-time).

6. Criteria for a successful ambulatory BP monitoring study are:

1. At least 70% of the readings are successful AND

ii. At least 20 daytime readings and 7 night-time readings are successful.
Abbreviations: BP, blood pressure; DBP, diastolic BP; SBP, systolic BP. Unless otherwise

mentioned, steps apply to measurement by auscultation and oscillometry using an upper arm

cuff.
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Annexe 2. Recommendations for blood pressure
measurement methods by Hypertension Canada Guidelines
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adules with: (1) high in-office BP 10 rule out white
coat hypertension; and (2) suspected hypertension
(including adults with diabetes) o rule our
masked hypertension.
e Adults with confirmed diagnosis of hypertension
should have a baseline assessment of: (1) car-
diovascular risk factors (including screening
for diabetes, hyperlipidemia, and renal disease);
(2) rarget organ damage; and (3) routine lab
testing,
The possibility of pregnancy should be considered in
all women of reproducrive age with a new diagnosis
of hypertension, and during follow-up visits.

1. Accurate measurement of BP

Revised/new recommendations for 2020
e The recommended measurement frequency for
ABPM is at 20- to 30-minute intervals chroughout
the day and night (Supplemental Table 51).

Most studies with data linking ABPM o clinical outcomes
used a 24-hour BP measurement frequency of 30 minutes or
less.” " ln addidon, the minimum recommended number of
good-quality readings is 20 daytime and 7 nighr-time read-
ings. Depending on the duration of sleep, 7 good-quality
readings might not be achievable if intervals are less
frequent than 30 minuces. Moreover, the greater the number
of readings, the more precise the average BP. " ABPM should
be performed according to a standard protocol {Supplemencal
Fable S1).

e HBPM should be considered in adults with inade-
quately controlled BP.

Home systolic BP (SBP)/diastolic BP (DBP) values 135/85
mm Hg or higher are considered high.'" " This is supported
by prognostic studies thar showed an increased risk of cardio-
vascular events ahave or near this chreshold. "

HBPM should be performed according ro a sandard
protocol (Supplementml Table S1). Despite varied measure-
ment protocols, HBPM has been shown to predice healch
outcomes  berer  than  office  BP  measurements
(OBPMs). ' " Although single home readings were
shown o be predictive of seroke in a large popularion,
multiple BP readings are required for accurate risk predic-
rion within individuals.” BP readings taken on the first day in
a series of measurements” * are higher than chose on sub-
sequent days, and with respect to duplicate readings, firse
readings are consistently higher than second readings in the
morning as well as in the evening. "

In the Efficacy of Self-Monitoring of Blood-Pressure,
With or Without Telemonitoring, for Titration of Antihy-
pertensive Medication (TASMINH4) study 1182 hyper-
tensive patients were enrolled across 142 primary care clinics
in the United Kingdom and mandomized to hypertension
medication titration on the basis of self-monitoring
(HBPM]), self-monitoring with telemonitoring, or usual
care (clinic-measured BP)." BP targers varied according to
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patient characreristics bue were uniformly 5/5 mm Hg lower
for HBPM. At 12 months, the average clinic SBP was lower
in both HBPM groups by 3.5-7.5 mm Hg, compared with
the usual care group. The number of medications used was
higher by on average 0.11-0.13 for the HBPM groups. There
was no difference in safety outcomes. A shorter (6-month)
trial showed similar results,” whereas studies thac used a
common target for HBPM and OBPM did not show benehr
of HBPM. " On the basis of the improvement in BP
control using HBPM over 12 months, it is recommended
that HBPM be considered in those with inadequately
controlled hypertension.

In studies of patients with chronic kidney disease,
HBPM independently predicted the development of end-
stage renal failure. The use of HBPM can increase patient
adherence.” " Using population-based home BP measure-
ments from the Ohasama study (N = 128 subjects), it was
reported that patients wich white coat hypertension followed
for 8 years were more likely to develop home hypertension
than normotensive patients without white coac hypertension
(47% vs 22%, respectively; odds racie, 2.86; 95% confidence
interval [CI], 1.90-4.31). Furthermore, there seems to be a
considerable diagnostic agreement between home and ambu-
latory BP in most of the subjects with and without
hypcrr:nsiun."'

Patients with a diagnosis of hypertension bur with stable
normotensive BP averages, “long-term observation” might be
achieved with 1 week of HBPM cvery 3 months.” Patients
who have difficulty remembering to take medication might
benefic from daily home BP measurement  and patients with
diaberes can benefit from frequent HBPM. ™

Recommendations

1. Health care professionals who have been specifically
trained  measure BP accurately should assess BP in all
adule parients ac all appropriate visits to determine car-
diovascular risk and monitor antihypertensive treatment
(Grade D).

2. Use of standardized measurement techniques and
independendy  validaced equipment for all methods
(automared OBPM [AQBP], OBPM, ABPM, and
HBPM) is recommended (Grade D: see Supplemental
[able 51 for recommended techniques). Unless speci-
fied otherwise, measurement using electronic (oscillo-
metric) upper arm  devices is  preterred  over
auscultation (Grade C). Devices chat are appropriate
for the individual and have mer the 1SO-81060 pro-
tocol (Association for cthe Advancement of Medical
Inscrumentation: Non-invasive sphygmomanomerters -
Pare 2: Clinical investigation of automated measure-
ment type.  ANSI/AAMI/ISO  81060-2/ANSI-AAMI,
2nd ed. Adingron, VA: AAMI 2013; see herps://www
iso.org/standard/S7977 heml)  should be used. For
HBPM, patients should be encouraged to use devices
with data recording capabilities or auromatic dara
transmission to increase the reliabilicy of reported
HBPM (Grade D).

3. In patients with large arm circumferences when standard
upper arm cuffs cannot be used, validated wrist devices
(used with arm and wrist supported at heart level) may be
used for BP estimation (Grade D).
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4. Four approaches can be used o assess BP:

i. AOBP is the preferred method of performing OBPM
(Grade D). The BP value calculated and displayed by the
device should be used. When using AOBP (see the Rec-
ommended Technique for Automated Office Blood Presure
section in Supplemencal Table 51), displayed mean SBP
> 135 mm Hgor DBP > 85 mm Hg is high (Grade D).

ii. When using OBPM, the frst reading should be dis-

carded and the latter readings averaged (sce the Recom-

mended Technique for Office Blood Pressure Measurement
section in Supplemental Tuble S1). Mean SBP between

130 and 139 mm Hg or mean DBP between 85 and 89

mm Hg is high-normal, and mean SBP > 140 mm Hg

or DBP > 90 mm Hg is high (Grade C).

Using ABPM, mean awake SBP > 135 mm Hg or

DBP = 85 mm Hg or mean 24-hour SBP > 130 mm

Hg or DBP > 80 mm Hg are high (Grade C).

iv. Using HBPM, mean SBP > 135 mm Hg or DBP >
85 mm Hg are high and associated with an increased
overall morality risk (Grade C). HBPM values should
be on the basis of a series comprised of the mean of
duplicate measures, for morning and evening, for a
7-day period. First day home BP values should not be
considered (Grade D).

2

Key Messages

e Out-of-office BP measurements are essential to
rule out white coat hypertension in subjects with
and without diabetes and to diagnose masked
hypertension, when suspected. A revised algo-
richm is presented (Figure 2).

I1. Diagnosis of hypertension and follow-up

Hypertension Canada continues to emphasize the use of
out-of-office measurements to rule out white coat hyper-
tension in subjects with increased BP in the ofhice (Lig 2).
Its prevalence is estimated to be between 9% and 30%.
[t is more common in women, older subjects, nonsmokers,
subjects with mildly elevated office BP, pregnant women,
and subjects withour targer organ damage. Subjects wich
white coat hyperrension have been shown to have an overall
cardiovascular risk thar approximates that of normotensive
subjects.”  Thus, at present, there is no evidence to
support pharmacolagic mreatment of subjects with white
coat hypertension. Because treated and untreated subjects
have long-term cardiovascular risk similar to that of treated
and  unueated normotensive  individuals,  respec-
tively, """ it is clinically relevant to identify individuals
with white coat hypertension to avoid overtreatmenc. In
individuals with diabetes, diagnosis of hypertension is
probable when OBPM is > 130/80 for 3 or more mea-
surements on different days: out-of-office measurements
could be considered  rule out white coat hypertension,
when suspected. Although the diagnostic cthresholds for
ABPM and HBPM (as well as for AOBP) have nat yet been
established in subjects with diabetes, they are probably
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lower than those mentioned for diagnosis of hypertension
in the general population. ™

In cases of normal BP in the office, the possibility of
masked hypertension (high out-of-office BP) should be sus-
pected in the following cases: older age, men, current
smoking, heavy alcohol drinking, obesity, diabetes mellirus,
or other traditional cardiovascular risk factors, as well as in
cases of elecrrocardiographic left ventricular hypertrophy,
and high-normal systolic and diastolic office BP." *"" Masked
hypertension is common in untreated adulgs, with a possible
prevalence of approximartely 20%, which is even higher in
individuals with controlled office BP (more chan 1 of 3
treated individuals).”” When suspected, masked hyperten-
sion should be ruled out by performing out-of-office mea-
surements. [n subjects with diabetes, absence of nocturnal
dipping in BP (identified using ABPM) is common and
correlates with higher cardiovascular morealicy.”” " Specif-
ically, although mean attended AOBP and daytime ABPM
have been shown to be similar in subjects with diabetes,
baseline 24-hour SBP (hazard racio, 1.33; 95% CI, 1.28-
2.03) and nighttime SBP (hazard radio, 1.50; 95% CI, 1.26-
1.89) were independent predictors of shart-term cardiovas-
cular outcomes.  Furthermore, in diabetes the adjusted odds
rario for progression to macroalbuminuria has been shown to
be more than eight-fold higher in the masked hypertension
group (diagnosed wicth HHBPM) than in the controlled BP

group.

Guidelines for diagnosis of hyperntension

1. Ac inidal presencation, patients who exhibic features of a
hypertensive urgency or emergency (Supplemental
I'able 52) should be diagnosed as hypertensive and require
immediare management (Grade D). In all ocher padents, ac
least 2 more readings should be taken during the same visic.

2. If the visic 1 OBPM is high-normal (thresholds outlined in
seation [ Accurate measurement of BP, Recommendation 4. ir)
the parient’s BP should be assessed ar yearly incervals
(Grade C).

3. If che visit 1 mean AOBP or OBPM is high (thresholds
outlined in section 1. Accurate measurement of BP, Recom-
mendatton 4. [ and i1}, a history and physical examination
should be performed, and, if clinically indicated, diagnostic
tests to search for targer organ damage (Tuble 1) and
associated cardiovascular risk factors (Tuble 3) should be
arranged within 2 visits. Exogenous factors that can induice
or aggravate hypertension should be assessed and removed
it possible (Supplemental Table 83). Visit 2 should be
scheduled within 1 month (Grade D).

4. I the visit 1 mean AOBP or OBPM SBP is > 180 mm Hg
or DBP is > 110 mm Hg then hypertension is diagnosed
(Grade D).

5. If the visit 1 mean AOBP SBP is 135-179 mm Hg or DBP
is 85-109 mm Hg or the mean OBPM SBP s 140-179
mm Hg or DBP is 90-109 mm Hg, out-of-office BP
measurements  should be performed before visic 2
(Grade C).

i. ABPM is the recommended out-of-office measurement
method (Grade D). Patients can be diagnosed with
hypertension according to the following cthresholds:
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Elevated BP 5

| ‘Mean Office BP > 180/110 |— ves JI HTN

NO
v
OBPM > 130/80
gns Probable HTN
| Diabetes? l— YES =9 for >3 measurements = YES =—» J
I on different days Consider out-of-
N0 office measures to
1 rule out WCH
]
AOBP > 135/85 H
mzrm p— YES Out-ol-office Measurement to rule out WCH'
{Hf AOBP unavailable) !
ABPM (preferred)
Daytime mean > 135/85
24-hr mean > 130/80
oh ES
HBPM Series' -
NO Mean > 135/85
Diagrastic thresholds far AQEP, ABPM, and HBPM [n patients with
diabetes have yet to be estabilshed (and may be lower than those
listed above)
T
NO
]
o} ]

Flgure 2. Hypertension diagnostic algorithm for adults. All measwement values in the algorithm are reported as mm Hg. The diagnostic algorithm has
beenrevised forthe 2020 Guidelines. In 2017 and 2018, diabetes was included in the diagnostic algorithm to provide acomprehensive overview of the
diagnosis of hypertension. However, this introduces several complexities: the OBPM diagnostic threshaold s different in patients with diabetes: evi
dence for defining AOBP and out-of-office (ABPM and HBPM) diagnostic thresholds is lacking; and the potential prognostic value of out-of-office
measurements in patients with diabetes, including the identification of white coat hypertension or masked hypertension, exists but definitions are
not established. The Hypertension Canada Guidelines Committee considered several options, including no change, revising the algorithm, orcreating a
separate algorithm for diabetes. The commitlee eiected to revise the 2018 algorithm to include the recommendation that a series of 3-5 affice
measurements can be used to establish a diagnosis of hypertension in diabetes. Although this was in place for the “no diabetes” side of the algorithm,
it was not explicit on the diabetes side, and the algorithm might have given the impression that hypertension could be diagnosed in patients with
diabetes on the basis of 1 office visit. This has now been addressed. The algonithm for patients with diabetes might change as future studies are made
available. At present, the algarithm specifies 1 threshold abaove which office BP is considered highin patients with diabetes, primarily on the basis of the
Hypertension Optimal Treatment (HOT) study, in which OBPM was used. ' Although It is piausible that an AOBP threshold could be lower, there is
currently no published evidence to guide a specific AOBP threshold. Similarly, there are no studies to date that have established ABPM ar HBPM
thresholds in patients with diabetes. Other guideline bodies have elected to estimate correspanding values for HBPM and ABPM on the basis of the
established thresholds for the general population,” "' " however, the evidence is not clear and these are not validated for diabetes. ™ With respect to
identifying white coat hyperntension in patients with diabetes, there are currently no evidence-based definitions. Elevated ABPM, including 24-hour BP
and night-time BP, is associated with cardiovascular disease events and mortality in patients with diabetes. """ However, a camprehensive review of
the published evidence is required to establish thresholds upon which diagnostic and treatiment decisions can be based. ABPM, ambulatory biood
pressure measurement; AOBP, automated office biood pressure (performed with the patient unattended in a private room); BP, blood pressure; HBPM,
home blood pressure measurement; HTN, hypertension; OBPM, office blood pressure measurement (measurements are performed in the office using
an electranic upper arm device with a providerin the room); WCH, white coat hypentension. * If AOBPis used, use the mean calculated and displayed by
the device. If OBPM is used, take at least three readings, discard the first and calculate the mean of the remaining measurements. A history and
physical exam shoutd be performed and diagnostic tests ordered. ' Serial office measurements over 3-5 visits can be used if ABPM ar HBPM are not
availabie. | Home BP Series: Two readings taken each moming and evening for 7 days (28 total). Discard firstday readings and average the last 6 days. |
In patient with suspected masked hypertension, ABPM or HBPM could be considered to rule out masked hypertension.

a. if the mean awake SBP is > 135 mm Hgor DBP is ABPM is not tolerated, not readily available, or pacient
> 85 mm Hpg, or preference (Grade D). Padents can be diagnesed with
b. if the mean 24-hour SBP is = 130 mm Hg or DBP hypertension if the mean SBP is = 135 mm Hg or
is > 80 mm Hg (Grade C). DBP is = 85 mm Hg (Grade C).
ii. HBPM (as outlined in section I Aecurate measurement iii. If the out-ofotfice ABPM or HBPM average is noc
of BP, Recommendation 4. iv) is recommended if elevared, white coar hypertension should be diagnosed and
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Table 2. Examples of target organ damage

Cerebrovascular discase
Stroke
Ischemic stroke and transient ischemic arack
Intracerchrl hemorrhage
Ancurysmal subarachnoid hemorrhage
Dementia
Vascular dementia
Mixed vascular dementia and dementia of the Alzheimer's type
Hypertensive retinopathy
Left venrricular dysfuncrion
Left ventricular hypertrophy
Hean filure
Coronary artery discase
Myocardial infarcrion
Angina pectoris
Acute coranary syndromes
Renal disease
Chronic kidney disease (GFR < 60 mLimin/1.73 m®)
Albuminuria
Peripheral artery discase
Intermittent duudication

GFR, glomerular fileracdon race.
Reproduced with permission from Hypertension Canada

pharmacologic treatment should not be instituced (Grade
C). If the mean HBPM s < 135/85 mm Hg, before
diagnosing white coat hypertension, ir s advisable to
cither: (1) perform ABPM to confirm that the mean awake
BP is < 135/85 mm Hg and the mean 24-hour BP is <
130/80 mm Hg (preferred); or (2) repeata HBPM series ro
confirm the home BP is < 135/85 mm Hg (Grade D).
6. If the out-of-office measuremen, although preferred, is not
performed after visic 1, then pacients can be diagnosed as
hypertensive using serial OBPM visits if any of the
following conditions are met:

i. At visit 2, the mean OBPM (averaged across all visits) is
> 140 mm Hg SBP and/or > 90 mm Hg DBP in pa-
tients with macrovascular target organ damage, diabetes
mellicus, or chranic kidney disease (glomerular filccacion
rate [GFR] < 60 mL/min/1.73 m™; Grade D);

ii. Acvisit 3, the mean OBPM (averaged across all visits) is

> 160 mm Hg SBP or > 100 mm Hg DBP; and

Tabile 3. Examples of key cardiovascular rlsk factors for
atherosclerosis

History of clinically overt atherosckrotic disease indicates a very high risk for a
recurrent atherosclerotic event (eg, peripheral arterial disease, previous
stroke or rransient ischemic atack)

Nanmaodifiable
Age > 55 yean
Male sex
Family history of premature candiovascular disease (age < 55 in men and <
65 in women)

Modifuble
Sedentary lifestyle
Poor dietary habics
Abdominal obedry
Dysglycemia
Smoking
Dyslipidemia
Stress
Nonadherence

Reproduced with permission from Hypertension Canada
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iii. At visic 4 or 5, the mean OBPM (averaged across all
visits) is = 140 mm Hg SBP or > 90 mm Hg DBP.
. Investigations for secondary causes of hypertension should
be initated in patients with clinical and/or laboratory
features indicative of hypertension (outlined in sections
HI. Routine and optional laboratory tests for the investigation
of patients with hypertension, XVI. Asessment Jor renovas-
cular hypertension, XVIL. Trearment of hypertension in asso-
ciarion with renovascular disease, XVII, Assessment for
endpcrime hypertension, and XIX. Treatmene of secondary
hypertension due tw endocrine cawses; Grade D).

Guidelines for follow-up of hypertension

1. IF ac the lase diagnostic visit the patienc is not diagnosed as
hypertensive and has no evidence of macrovascular target
organ damage. the patient’s BP should be assessed at yearly
intervals (Grade D).

. Hyperensive patients actively moditying cheir health be-
haviours should be followed-up at 3- to 6-month intervals.
Shorer intervals (every 1 or 2 months) are needed for
patients with higher BP (Grade D).

. Patients receiving antihypertensive drug treatment should
be seen monchly or every 2 months, depending on the level
of BP, unil readings on 2 consecutive visits are below their
target (Grade D). Shorter intervals beeween visits will be
needed for sympromatic patients and those with severe
hypertension, intolerance to andhypertensive drugs, or
target organ damage (Grade D). When the warger BP has
been reached, patients should be seen ar 3- to 6-month
intervals (Grade D).

. Sandard OBPM should be used for follow-up. Measure-
mene using electronic (oscillometric) upper arm devices is
preferred over ausculeation (Grade C).

. ABPM or HBPM is recommended for follow-up of pa-
rients with demonstrated white coar eftect (Grade D).

(2]

v

ABPM
ABPM

A suggested protocol  for is in

Supplemental Table S1.

presented

Recommendations

1. In addition to a general recommendation for hypertensive
patients (in section /1. Diagnasis of hypertension and follow-
upr, 5), ABPM should be considered when an office-induced
increase in BP is suspected in treated padents wich:

i. BP thac is not below target despite receiving appro-
priate chronic antihypertensive therapy (Grade C);
ii. symptoms suggestive of hypotension (Grade C); or
iii. flucruacing othce BP readings (Grade D).

2. The magnitude of changes in nocturnal BP should be
taken into account in any decision to prescribe or withhold
drug therapy on the basis of ABPM (Grde C) because a
decrease in nocturnal BP of < 10% is associated with
increased risk of cardiovascular events.

HBPM

A suggested protocol
Supplemental Table S1.

for HBPM is presented in
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Recommendations

L. The use of HBPM on a regular basis should be considered
for patients with hypertension, particularly those with:

i. Inadequately controlled hypenension (Grade B;
revised recommendation);

ii. Diahetes mellicus (Grade D);

iii. Chronic kidney disease (Grade C);

iv. Suspected nonadherence (Grade D);

v. Demonstrated white coar effect (Grade C); or

vi. BP controlled in the office bur not ar home (masked
hypertension; Grade C).

2. Health care professionals should ensure thar patients who
measure their BP at home have adequate training, and if
necessary, repeat training in measuring cheir BP. Padients
should be observed to determine that they measure BP
correctly and should be given adequate information abouc
interpreting these readings (Grade D).

Routine Testing
111. Routine and optional laboratory tests for the
investigation of patients with hypertension

New recommendations for 2020
e Consider the potential for pregnancy in women with
hypertension.

Women of child-bearing potendal should be asked ac
regular intervals about possible pregnancy. If unsure, a repeat
pregnancy test may be done depending upon current or po-
tential anchypertensive reacments. The determination of
pregnancy is imporanc in the trearment of women of repro-
ductive age because some medications have relative contra-
indications in pregnancy (see pare 3. Hypertension and
Pregnancy for further deails). Similarly, health behaviour
changes for hypertension are generally modified during

p [\‘:11 l‘lJI'le.

Recommendations

1. Routine tests that should be performed for the investiga-
tion of all pacients with hypertension include che following:

i. Urinalysis (Grade D);

Blood chemistry (potassium, sodium, and creatinine;

Grade D);

Fasting blood glucose and/or glycated hemoglobin

{Grade D);

iv. Serum total cholesterol, low-density lipoprotein, high-
densicy lipoprotein (HDL), and non-HDL choles-
terol, and triglycecides (Grade D); lipids may be drawn
fasting or nonfasting (Grade C); and

v. Stundard 124ead electrocardiography (Grade C).

2. Assess unnary albumin excretion in patients with diabetes
(Grade D).

3. All rreated hypertensive patients should be monitored ac-
cording to the current Diabetes Canada guidelines for the
new appearance of disberes (Grade B).

4. During the maintenance phase of hypertension manage-
mentr, tests (including those for electrolytes, creacinine,
fasting lipids, and pregnancy) should be repeared with a
frequency reflecing the dinical sicuation (Grade D;
revised recommendation).

il
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5. A pregnancy test should be considered before initiation of
health behaviour management changes or drug therapy
(Grade D; new recommendation).

Routine echocardiographic evaluation of all hypertensive

patients is not recommended (Grade D).

7. An echocardiogram for assessment of left venicular hy-
pertrophy is useful in selected cases ro help define the
future risk of cardiovascular events (Grade C).

8. Echocardiographic assessmenc of left vencricular mass, as
well as of systolic and diastolic left ventricular funcrion is
recommended for hypertensive patients suspected to have
left vencricular dysfunction or coronary artery disease
(CAD; Grade D).

9. Pacients with hypertension and evidence of heart failure
should have an objective assessment of left ventricular
¢jection fraceion, either using echocardiogram or nuclear

imaging (Grade D).

6.

<

Cardlovascular Risk Assessment

1V. Assessment of overall cardiovascular risk in
hypertensive patients

Recommendations
1. Global cardiovascular risk should be assessed. Multifacto-
rial risk assessment models can be used to:
i. Predict more accurately an individual's global cardio-
vascular risk (Grade A);
ii. Help engage individuals in conversations about health
behaviour change to lower BP (Grade D); and,
iii. Use antihypertensive therapy mare efficiendy (Grade D).

In che absence of Canadian daca to determine the accuracy
of risk calculadions, avoid using absolute levels of risk to
support treacment decisions (Grade CJ.

2. Consider informing patients of their global risk to improve
the effecriveness of risk factor modification (Grade B).
Consider also using analogies that describe comparative
risk, such as “cardiovascular age,” “vascular age,” or “heart
age” to inform patients of their risk starus (Grade B).

Cardlovascular Health Promotion

Key Messages

Health behaviour change plays an imporranc role
in hypertension prevention and BP-lowering in
people diagnosed with hypertension

Health behaviour change is strongly recom-
mended as a fise-line intervention to lower BP in
people with hypertension

Opcimization of lipid levels wich the use of statins
in higher-risk patiencs is recommended

o The use of acerylsalicylic acid (ASA) for primary
prevention of cardiovascular disease is no longer
recommended in people with hyperension




Annexe 3. Authorisation to reuse figure 2 and portion of
guidelines and supplemental table S1

Aug 12, 2021

This Agreement between Mrs. Shweta Todkar ("You") and Elsevier ("Elsevier") consists of your ioense details and the terms and
conditions provided by Elsevier and Copynght Clearance Center.

License Number 5122240372081

License date Aug 04, 202t

Licensad Content Elsevier

Publisher

Licensed Content Canadian Joumnal of Cardiclogy

Pubbcation

Licensaed Content Title Hypentension Canada's 2020 Comprehensive Guidelines for the Prevention, Diagnosis, Risk

Assessment, and Treatment of Hypertension in Adults and Children

Licensed Content Author  Doreen M. Rabi,Kemy A. McBrien. Ruth Sapir-Pichhadze Meranda Nakhila Sofia B.
Ahmed,Sandra M. Dumanski Sonia Butalia Alexander A. Leung Kevin C. Hamis, Lyne
Cloutier Kelly B. Zamke Marce! Ruzicka, Swapni Hiremath, Ross D. Feldman, Sheldon W, Tobe

et al.
Licensed Content Date May 1. 2020
Licensed Content 33
Violume
Licensed Content Issue 8
Licensed Content Pages 29
Start Page 509
End Page 024
Type of Use reuse in & thesis/dissertation
Portion figurestables/ilustrations
Number of figuresitables 1
Mlustrations
Format electronic

Are you the author of this  No
Elsevier articie?

Will you be translating? No

Title PhD student

Insttubon name Université du Quebes & Trois-Riviéres

Expectad presentation Aug 2021

date

Portions Figure 2 Hypertension diagnostic algorithm for adulis, image on page 802
Requestior Location Mrs. Shweta Todkar

233



Authorisation to reuse portion of guidelines

Aug 12, 2021

This Agreement between Mrs. Shweta Todkar ("You") and Elsevier ("Elsevier") consists of your license details and the terms and
conditions provided by Elsevier and Copyright Clearance Center

License Number 5125001402851

License date Aug 09, 2021

Licensed Content Elsevier

Publisher

Licensed Content Canadian Joumnal of Cardiclogy
Pubfication

Licensed Contant Title Hypertension Canada's 2020 Comprehensive Guidelines for the Prevention, Diagnosis, Risk
Assessment, and Treatment of Hypertension in Aduits and Chidren

Licensaed Content Author  Doreen M. Rabi Kerry A. McBrien, Ruth Sapir-Pichhadze Meranda Nakhla, Sofia B.
Ahmed, Sandra M. Dumnanski, Sonia Butalia Alexander A Leung Kewin C. Hamis,Lyne
Cloutier. Kelly B. Zamke Marcel Ruzicka Swapnil Hiremath, Ross D. Feldman, Sheidon 'W. Tabe
etal

Licensed Content Date May 1, 2020

Licensed Content L]
\iolume

Licensed Content |ssue 5
Licensed Content Pages 29

Start Page 598

End Page 824

Type of Use reuse in a thesisidissertation
Portion excerpt

Nurnber of excerpts 5

Format electronic

Are you the author of this ~ No
Elsevier article?

Will you be translating? No

Title PhD student

Institution name Université du Quebec a Trois-Riviéres

Expected presentation Aug 2021

date

Portions Cover page with title and list of authors, recommendations page 800, guidelines for diagnosis ¢f
hypertension 801, 802. 603 and HBPM recommendation 6804

Regquestor Location Mrs. Shweta Todkar

234



Authorisation to reuse supplemental table S1

Aug 12, 2021

This Agreement between Mrs. Shweta Todkar ("You") and Elsevier ("Elsevier”) consists of your license details and the terms and
conditions provided by Elsewvier and Copyright Clearance Center.

License Number

5125011021430

License date Aug 09, 2021
Licensed Content Elsevier
Publisher

Licensed Content
Publication

Licensed Contant Title

Licensed Content Author

Canadian Journal of Cardiology

Hypertension Canada's 2020 Comprehensive Guidelines for the Prevention, Diagnosis, Risk
Assessment, and Treatment of Hypertension in Adults and Children

Doreen M. Rabi Kemy A McBrien Ruth Sapir-Pichhadze Mearanda Nakhla.Sofia B.

Ahmed, Sandra M. Dumanski Sonia Butalia Alexander A Leung Kevin C. Hamis Lyne

Cloutier Kelly B. Zamke Marcel Ruzicka, Swapnil Hiremath, Ross . Feldman, Sheldon W. Tobe

etal
Licensed Content Date May 1, 2020
Licensed Content 30
\iolume
Licensed Content Issue 5
Licensed Content Pages 24
Start Page 506
End Page 924
Type of Use reuse in a thesis/dissertation
Portion excerpt

Number of excerpts

1

Format ewctonic
Are you the author of s~ No

Elsevier articie?

Will you be translating? No

Title PhD student

institution name

Université du Québec a Trois-Riviéres

Expected presentation Aug 2021
date
Partions Supplemantal Table 1

Requestor Locaton

Mrs. Shweta Todkar

235



Annexe 4. Methodology - Consent form (English)

LI T
Université du Québec
a Trois-Riviéres
S r Surprendre.

INFORMATION AND CONSENT FORM

Title of project Québec health professionals and blood pressure measurement methods: a
descriptive study assessing knowledge, perception and practice in primary care
setting.

Researcher Shweta Kiran Todkar candidate au doctorat en sciences biomédicales, (1654)

Departement des sciences infirmiéres, Universiteé du Quebec a Trois-Rivieres.

Supervisor Lyne Cloutier, inf. PhD Professeure fitulaire
Département des sciences infimiéres, Université du Québec a Trois-Rivieres.

Co-supervisor Dr. Raj Padwal, MD MSc. Professor.
Department of medicine, University of Aiberta.

Source of funding : Société québécoise d'hypertension artérielle (SQHA) and Canadian Queen
Elizabeth || Diamond Jubitee Scholarship (QES)

Declaration of conflict of No conflict of interest
interest:

Preamble

Your participation in this research that aims at understanding your knowledge, perception and practice
regarding blood pressure measurement methods would be greatly appreciated. However, before
agreeing to participate in this project and sign this information and consent form, please take the time to
read this form. It will help you understand the implications of your possible participation in the research
so0 you can make an informed decision about it.

This form may contain words that you do not understand. We invite you to contact the researcher in
charge of the project or with a member of his research team to ask any questions that you consider
useful. Feel free to ask them to explain any word or information that is not clear. Take all the time you
need to read and understand this form befcre making your decision.

Objectives and summary of the research project

The research objective is to assess knowledge, perception and practice of Quebec health professionals
with regard to out of office and in-office blood pressure (BP) measurement methods. Blood pressure
measurement (BPM) is a vital aspect in hypertension management. Inconsistency in BPM can result into
treatment inaccuracies and potential increased cardiovascular risk. Guidelines for BPM methods are
published by Hypertension Canada and available for all the health professionals. However, those

Certificate number: CER-19-259-07.22
Certificate issued on 16.09.2019
Page 1sure 3
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guidelines need to be put into practice and implemented. Since health professionals play an important
role in hypertension management, a clearer picture of their knowledge, perception and practice with
regard to BPM is needed. As not much data is available in Canada, we therefore intend to identify if a
gap exist between guidelines and knowledge, perception and practice of health professionals regarding
BPM methods.

Nature and duration of your participation
Your participation in this research project consist of completing the electronic questionnaire. The total

time required to complete the questionnaire is about 20 minutes.

Risks and disadvantages

No risk is associated with your participation. The time devoted to the project, is about 20 minutes total
duration, which remains the only drawback. It is possible that to answer some questions causes you
unpleasant feelings. If this happens, please contact the researcher. This will guide you to a resource able
to help you.

Advantages or benefits
No individual benefit will be offered. Participating in this research offers an opportunity to reflect on
advancement of knowledge and to improve practice regarding BP measurement and hypertension

management.

Compensation or incentive

For your participation in this research, we offer you the possibility to participate in a draw. Your
participation could entitle you to win a free registration at the Hypertension Canada congress in
September 2020 or a free registration to a 15.5 hour accredited online training course offered by la
Société québécoise d’hypertension arterial (SQHA). The study includes doctors, pharmacists and nurses.
One prize will be awarded in each group of health professionals. If you wish to participate in the draw,
please click on the link provided at the end of the questionnaire. We will inform the winner by email.

Confidentiality

The data collected by this study is kept confidential and will under no circumstances lead to the
identification of participants. The data collected will be kept in a database from UQTR that is a secured
and protected by a password. The only people who will have access to this database are myself

Certificate niamber: CER-19-259-07.22
Certificate issued on 16.09.2019
Page 2 sure 3
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(Shweta Todkar), my supervisor (Dr.Lyne Cloutier) and my co-supervisor (Dr. Raj Padwal). All these
people have signed a confidentiality agreement. The data will be destroyed after using for the
advancement of scientific knowledge and will not be used for purposes other than those described in this
document. The results of the research, which will be disseminated in my thesis, scientific journals and
congresses in form of poster or oral presentations that does not identify the participants.

Voluntary participation

Your participation in this study is voluntary. You are entirely free to participate or not to refuse to answer
questions or to withdraw at any time without damage and without providing any explanation. Participating
or not participating in the research will not affect the services to which you are entitled. If you choose to
withdraw from the study, your data will not be saved and will be automatically discarded.

Head of Research

To get more information or have any questions concerning this research project, you may contact
Madame Shweta Kiran Todkar on (819) 376 5011 poste: 3475. You may also contact my supervisor Dr.
Lyne Cloutier on (819) 376 5011 poste: 3466

Monitoring of ethical aspects of research

This research was approved by the Ethics Committee for Research Involving Human beings of the
Université du Québec a Trois-Riviéres and a certificate bearing number CER-19-259-07.22 was issued
on 16 September 2019.

For any questions or complaints regarding this ethical research, you should contact the Secretary of the
Ethics Research Committee of the Université du Québec a Trois-Riviéres, by phone (819) 376-5011, ext
2129 or CEREH@®uaqtr.ca by email.

Commitment of the researcher's
|, Shweta Kiran Todkar agree to conduct this study in accordance with all ethical standards that apply to

projects involving human participants.

Centificate number: CER-19-259-07.22
Centificate issued on 16.09.2019
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FORMULAIRE D'INFORMATION ET DE CONSENTEMENT

Titre du projet La mesure de la pression arterielle chez les professionnels de la santé au
Québec : une étude descriptive qui évalue les connaissances, la perception et
la pratique en les soins de santé primaires.

Chercheuse Shweta Kiran Todkar candidate au doctorat en sciences biomédicales, (1654)
Department des sciences infirmiéres, Université du Québec a Trois-Rivieres.

Directrice Lyne Cloutier, inf. PhD Professeure titulaire
Département des sciences infirmiéres, Université du Québec a Trois-Rivieres

Co-directeur Dr. Raj Padwal, MD MSc. Professeur
Deépartement de médecine, Université de |'Alberta.

Sources de financement Société québécoise d'hypertension artérielie (SQHA) et Canadian Queen
Elizabeth Il Diamond Jubilee Scholarship (QES)

Déclaration des conflits  Aucun
d'intéréts

Préambule

Votre participation a la recherche, qui vise @ mieux comprendre vos connaissances, votre perception et
votre pratique concemant les méthodes de mesure de la pression artérielle, serait grandement
appréciee. Cependant, avant d’accepter de participer a ce projet et de signer ce formulaire d'information
et de consentement, veuillez prendre le temps de lire ce formulaire. Il vous aidera & comprendre ce
qu'implique votre éventuelle participation a la recherche de sorte que vous puissiez prendre une décision
éclairée a ce sujet.

Ce formulaire peut contenir des mots que vous ne comprenez pas. Nous vous invitons @ communiquer
avec le chercheur responsable du projet ou avec un membre de son €quipe de recherche pour poser
toutes les questions que vous jugerez utiles. Sentez-vous libre de leur demander de vous expliquer tout
mot ou renseignement qui n'est pas clair. Prenez tout le temps dont vous avez besoin pour lire et
comprendre ce formulaire avant de prendre votre décision.

Objectifs et résumé du projet de recherche

Les objectifs de ce projet de recherche sont d'évaluer les connaissances, la perception et la pratique des
professionnels de la santé québécoise en matiere de méthodes de mesure de la pression artérielle (PA)
a domicile et en clinique. La mesure de la pression artérielle est un aspect essentiel de la gestion de
I'hypertension. Des mesures inadéquates peuvent se traduire par un traitement moins efficace et une
augmentation du risque cardiovasculaire. Hypertension Canada publie des lignes directrices sur la
mesure de la pression arteérielle et les met a la disposition de tous les professionnels de la santé.

Numeéro du certificat : CER-19-258-07.22
Certificat 8mis le : 16.09.2019
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Cependant, ces lignes directives doivent étre mises en pratique et appliquées. Etant donné que les
professionnels de la santé jouent un réle important dans la gestion de I'hypertension, il est nécessaire
de disposer d'un portrait plus clair de leurs connaissances, de leur perception et de leur pratique en
matiere de la mesure de |a pression artérielle. Peu de données sont disponibles au Canada a cet égard
et notre étude permettra donc de déterminer s'il existe un écart entre les recommandations et les
connaissances, la perception et la pratique des professionnels de la santé en ce qui concerne les
méthodes la mesure de la pression artérielle.

Nature et durée de votre participation
Votre participation & ce projet de recherche consiste a remplir le questionnaire électronique. Le temps
total nécessaire pour remplir le questionnaire est d'environ 20 minutes.

Risques et inconvénients

Aucun risque n'est associé a votre participation. Le temps consacré au projet, soit environ 20 minutes,
demeure le seul inconvénient. Il est possible que le fait de répondre a certaines questions suscite chez
vous des sentiments désagréables. Si cela se produit, n'hésitez pas @ communiquer avec le chercheur.
Celui-ci pourra vous guider vers une ressource en mesure de vous aider.

Avantages ou bénéfices

Aucun avantage individuel ne sera offert. Le fait de participer & cette recherche vous offre une occasion
de réfléchir a I'avancement des connaissances et d'améliorer les pratiques en matiére de mesure de la
pression artérielle et de gestion de I'hypertension.

Compensation ou incitatif

Pour votre participation a cetfte recherche, nous vous offrons la possibilité de participer a un tirage au
sort. Votre participation pourrait vous mériter une inscription gratuite au congres d'Hypertension Canada
en septembre 2020 ou encore une inscription gratuite a une formation en ligne de 15,5 heures
accréditées la Société québécoise dhypertension artérielle. L'étude s'adresse a trois groupes de
professionnels de la santé et le tirage d'un prix aura lieu parmi chaque groupe de professionnels de la
santé. Si vous souhaitez participer au tirage au sort, veuillez cliquer sur le lien fourni a la fin du
questionnaire. Nous informerons le gagnant par courrier électronique.

Confidentialite

Les données recueillies sont entierement confidentielles et ne pourront en aucun cas mener a votre
identification. Les données recueillies seront conservées dans une base de données UQTR protégée par
un mot de passe. Les seules personnes qui y auront accés seront moi-méme (Shweta Todkar), ma
directrice (Dr. Lyne Cloutier) et mon co-directeur (Dr. Raj Padwal). Toutes ces personnes ont signé un
engagement a la confidentialité.

Les données seront détruites aprés avoir été utilisées pour l'avancement des connaissances
scientifiques et ne seront pas utilisées a d'autres fins que celles décrites dans |le présent document. Les
résultats de la recherche, seront diffusés sous forme de thése, d'articles dans des périodiques

Numeéro du certificat : CER-19-259-07.22
Certificat émis le : 16.09.2019
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scientifiques et présentés dans des congres scientifiques sous forme d'affiches ou de conférences mais
les participants ne seront pas identifies.

Participation volontaire

Votre participation a cette étude se fait sur une base volontaire. Vous étes entiérement libre de participer
ou non, de refuser de répondre & certaines questions ou de vous retirer en tout temps sans préjudice et
sans avoir a fournir d'explications. Si vous vous retirez de I'étude, les données ne seront pas enregistrées
et seront automatiquement détruites.

Responsable de la recherche

Pour obtenir de plus amples renseignements ou pour toute question concemant ce projet de recherche,
vous pouvez communiquer avec Madame Shweta Kiran Todkar au (819) 376 5011 poste: 3475. Vous
pouvez également contacter ma directrice, Dr Lyne Cloutier au (819) 376 5011 poste: 3466.

Surveillance des aspects éthique de la recherche

Cette recherche est approuvée par le comité d'éthique de la recherche avec des étres humains de
I'Université du Québec a Trois-Riviéres et un certificat portant le numéro CER-19-259-07.22 a été émis
le 16 septembre 2019.

Pour toute question ou plainte d'ordre éthique concemant cette recherche, vous devez communiquer
avec la secrétaire du comité d'éthique de la recherche de I'Université du Québec a Trois-Riviéres, par
téléphone (819) 376-5011, poste 2129 ou par courrier électronique CEREH@uqtr.ca.

Engagement de la chercheuse ou du chercheur
Moi, Shweta Kiran Todkar, je m'engage a procéder a cette étude conformement a toutes les normes
éthiques qui s'appliquent aux projets comportant des participants humains.

Numéro du certificat : CER-19-253-07.22
Certificat émis le : 16.09.2019
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CERTIFICAT D'ETHIQUE DE LA RECHERCHE AVEC DES ETRES HUMAINS

En vertu du mandat qui lui a été confié par I'Université, le Comité d'éthique de la recherche avec des étres humains
a analysé et approuvé pour certification éthique le protocole de recherche suivant :

Titre : Québec health professionais and blood pressure measurement : a descriptive
study assessing knowledge, perception and practice in primary care settings

Chercheur(s) : Shweta Kiran Todkar
Département des sciences infirmiéres

Organisme(s) : SQHA et QES

N°DU CERTIFICAT: CER-19-259-07.22

PERIODE DE VALIDITE : Du 16 septembre 2019 au 16 septembre 2020

E tant | tificat éthi le cherct : s

- Aviser le CER par écrit des changements apportés a son protocole de recherche
avant leur entrée en vigueur;

- Procéder au renouvellement annuel du certificat tant et aussi longtemps que Ia recherche ne sera pas
terminée;
- Aviser par écrit le CER de I'abandon ou de l'interruption prématurée de la recherche;

- Faire parvenir par écrit au CER un rapport final dans le mois suivant la fin de la
recherche.

Bruce Maxwell Fanny Longpré
Président du comité Secrétaire du comité

Décanat de la recherche et de (a création Date d'émission : 16 septembre 2019

™
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La Société québécoise

D'HYPERTENSION ARTERIELLE

COMITE DE DIRECTION

Guy Rousseau PhD
président

Mohsen Agharazii MD
vice-président

Rémi Goupil MD MSc
secrélaire
ADMINISTRATEURS
Patrice Brassard PhD

Line Guénette BPharm MSc
Maxime Lamarre-Cliche MD MSc
Marc Parent 8Pharm MSc
Lawrence Labrecque
Candidate au doctorat
représentante des éudiants
MEMEBRE D'OFFICE

France Boulianne inf BSc
directrice générale

SIEGE SOCIAL

SQHA

CP.22

Succursale Ahuntsic
Montreal (Québec)
H3L 3N5

514.337.3937
info@hypertension.qc.ca
agh

hypertensig

ngc.ca

Montréal, le 7 octobre 2019

Université du Québec a Trois-Rivieres
Laboratoire du Dre Lyne Cloutier
A/S Madame Shweta Kiran Todkar

3351, boulevard des Forges, local 4803
Trois-Riviéres (Québec)
G9A 5H7

OBJET : Collaboration - Etude
transversale descriptive - Mesures de
pression artérielle

Madame Todkar,

Nous sommes heureux de vous informer que votre demande
concernant I'obtention de 3 inscriptions a la Formation en ligne
destinée aux professionnels de la santé et offerte par la Société
québécoise d'hypertension artérielle (SQHA), a été acceptée par
les membres du Conseil d'administration de la SQHA lors de la
réunion du 3 octobre 2019. Chaque catégorie de participants aura
ainsi le droit a une inscription gratuite pour cette formation en
hypertension artérielle.

Comme vous I_:avgz Su géré, nous aimerions qu'un encart
publicitaire (voir fichier joint) soit ajouté sur votre page d'accueil afin
de souligner I'apport de la Sociéte dans votre étude.

Je vous prierai de bien vouloir fournir les noms des 3 lauréats a
notre Directrice générale, Madame France Boulianne, afin de leur
permettre d'avoir accés au site.

En vous souhaitant la meilleure des chances dans ce projet,

Cordialement,

Guy Rousseau PhD
Président

243



Annexe 8. Methodology - Acceptance email of Hypertension
Canada concerning incentives

Re: IMP- Request for collaboration

Angelique Berg <angelique. berg@hypertension.ca>
Mon 10/14/2019 10:11 PM

To: Cloutier, Lyne <Lyne.Cloutier@uqtr.ca>

Cc: Paul Landers <paullanders@hypertension.ca>; Todkar, Shweta Kiran
<Shweta.Kiran.Todkar@ugqtr.ca>; rpadwal@ualberta.ca
<rpadwal@ualbertaca>

Hello, Lyne:

Many thanks for your kind words, and for your career-long
engagement in Hypertension Canada and support of the
Congress. Thank you also for revisiting this request.

While we came in well under our targets, we believe we have
a strong formula for success, and this are happy to support
the request for three free registrations. We also appreciate
how this project will promote the Congress, and are grateful
for your support. | have copied Paul Landers on this
message, who is your point of contact on this from here
forward.

It was lovely to see you all in Edmonton — although we
could always use more visiting time!

Hope everyone had a great Thanksgiving week-end,
Angelique
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Annexe 9. Methodology- Acceptance email from ordre des
infirmiéres et infirmiers du Québec (OIIQ)

RE: projet de recherche UQTR

Marleau, Daniel <daniel.marleau@oiiq.org>
Thu 9/5/2019 2:37 PM

To: Cloutier, Lyne <Lyne.Cloutier@ugqtr.ca>
Cc: Todkar, Shweta Kiran <Shweta.Kiran. Todkar@ugqtr.ca>

Bonjour Mesdames Cloutier et Todkar,

le confirme que I'OlIQ accepte de vous fournir une liste des
infirmiéres et infirmiers ayant consenti a ce que leurs coordonnées
soient transmises a un tiers aux fins de recherche, moyennant la
réception d’'une copie du certificat d'éthique de I'universite et de la
signature d’une entente de confidentialité et sécurité des données.

J'espére le tout conforme a vos attentes.

Cordialement,

Daniel Marleau, Analyste en intelligence d'affaires
Direction, Optimisation et perforrmance

4200, rue Malson, Montréat (Québec) H1Y 4vV4
514 935-2501 ou 1 800 363-6048, poste 228

0llQ. au nom de |a santé des Québécois.
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Annexe 10. Acceptance email from fédération des médecins
omnipraticiens du Québec (FMOQ)

RE: collaboration UQTR-FMOQ

Julie Corbeil <jcorbeil@fmoq.org>

Fri9/20/2019 9:22 AM

To: Lyne.Cloutier@ugqtr.ca <Lyne.Cloutier@ugqtr.ca>; Todkar, Shweta Kiran
<Shweta.Kiran. Todkar@ugqtr.ca>

Cc: Claude Guimond <cguimond@fmoq.org>; Marie Ruel
<mruel@fmoqg.org>

Bonjour Mesdames Cloutier et Todkar,

Nous confirmons que la FMOQ accepte de publier dans son
infolettre la publicité concernant la réalisation de I'étude de
Madame Shweta Todkar « La mesure de la pression artérielle chez
les professionnels de la santé au Québec : une étude descriptive
évaluant les connaissances, la perception et la pratique. »
moyennant la réception d’une copie du certificat d’éthique de
I’'université.

Merci et bonne journée !

Pour le Dr Claude Guimond
Directeur de la Formation professionnelle a la FMOQ

8 Julie Corbeil
Secrétaire de direction — Formation professionnelle
Fédération des médecins omnipraticiens du Québec
2, Place Alexis Nihon, 20° étage
2000-3500, boul. De Maisonneuve Ouest

Westmount (Québec) H3Z 3C1
jcorbeil@fmog.org | Bureau : 514 878-1911 poste
289
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Annexe 11. Acceptance email from ordre des pharmaciens
du Québec (OPQ)

ORDRE DES PHARMACIENS DU QUEBEC

Bureau de la Présidence PAR COURRIEL

Montreéal, le 11 septembre 2019

Madame Lyne Cloutier

Professeure titulaire

Département des sciences infirmiéres
Université du Québec a Trois-Riviéres
3351, boulevard des Forges
Trois-Riviéres (Québec) G9A 5H7
Lyne cloutier@@ugtr.ca

Objet : Appui a votre projet de recherche

Madame,

L'Ordre des pharmaciens du Québec appuie avec intérét la demande de certification pour votre
projet de recherche ayant pour objectif d'évaluer les connaissances, la perception et la pratique
des professionnels de la santé exergant en premiére ligne a I'egard des différentes mesures de
la pression artérielle.

L'Ordre des pharmaciens du Québec a pour mission de veiller & la protection du public en
encourageant les pratiques pharmaceutiques de qualité et en faisant la promotion de I'usage
approprie des médicaments au sein de la société. La vision de I'Ordre est d'étre I'organisme de
référence et d'avant-garde favorisant la contribution optimale du phamacien aux scins du patient
et au systéme de santé, en collaboration avec les autres professionnels et intervenants du milieu.

Nous avons pris connaissance de la description de votre projet, il est tout a fait conérent avec
nos objectifs et nos valeurs, visant notamment a informer {e grand public et les professionnels de
la santé sur le bon usage des médicaments et les modes d'évaluation menant a cet usage
approprié. A terme, votre projet permetira d'améliorer les connaissances quant aux meilleures
pratiques et stratégies d'intervention aupres des prescripteurs et dispensateurs de médicaments
antihypertenseurs. Par ailleurs, sachez que nous apprécions la teneur interdisciplinaire de vos
travaux.

Vous pouvez donc compter sur notre appui et notre soutien. Nous allons assurément suivre vos
travaux.

Veuiltez recevoir, Madame, nos sincéres salutations.

Le president,

AT~

Bertrand Bolduc, pharmacien, MBA. IAS.A

BB/mnc

266 nie Nolre-Dame Quest, bureau 301, Montreal (

Telephonia - 514 284-G588 | sans frals © 1 B00 383-0324 | Teec
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Annexe 12. Methodology - Recruitment of physicians
through newsletter invitation

081172019 Dexter

Participez a une étude portant sur
la mesure de la pression artérielle

Vous souhaitez faire progresser les
connaissances et influencer les lignes directrices
et la pratique ? En voici l'occasion si vous
pratiquez en premiére ligne. Votre participation
consiste a remplir un questionnaire en ligne (20
minutes). Vous courrez alors la chance de
gagner une inscription gratuite au congrés
d'Hypertension Canada en septembre 2020 ou
encore a une formation en ligne accreditée de
15,5 heures de la Société québécoise
d'hypertension artérielle. L'étude a obtenu le
certificat d'ethique de I'UQTR.

Date limite ; 30 novembre

Questionnaire uestionnaire

en francais an anglais

https://infolettre. Imog.org/UView Email Archive/y/FCLO3S96DSBDE25377/C6TED2FIRACERS9C/

(page 5,6)
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Annexe 13- Methodology- Recruitment of pharmacist
through newsletter invitation

Participez & un projet de recherche

sciences infirmieres de I'Université du Québec a Trois-Rivieres

En évaluant les connalssances. les perceptions et |a pratique des professionnels de la

'eS de (a pression artenelle, ce

pouvez contribuer a ce projet en compietant ke questionnaire en ligne d'une v f“.'_}'.filﬂrf‘ de

minutes

https:/www.opg.org/wp-content/uploads/2020/08/5212 38 (r-CA 0 La Depeche 20 nov 2019.html

(page 3)
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Annexe 14. Methodology - Recruitment of nurses thorough
email invitation

221172019 Participez a une élude portant sur la mesure de |a pression afériele

i

Chéres infirmiéres,
Chers infirmiers,

LISITHR

Souhaitez-vous faire progresser les cannaissances et influencer les lignes directrices et la
pratique?

En volci I'occasion si vous exercez en premiere ligne.

Votre participation cansiste a compléter un questionnaire en ligne (20 minutes).
Votre participation pourrait vous mériter un des deux prix suivants:

= une Inscription gratuite au congres d'Hypertension Canada en septembre 2020 ou
- une Inscription gratuite a une formation en ligne accréditée de 15,5 heures de la
Société québécoise d'hypertenision artérielle.

Pour débuter le questionnaire, cliquez sur le lien

suivant: hitp:lwww.uqir.calnfirmiere_pa ou copiez-le dans votre navigateur.

hitps:/fblogue ugir.ca?wysija-page=18&conkr & ew Bemail_id=5028wysijap P iser_kI=57335 172
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211172019 Participez 4 une &ude portant sur [a mesure de fa pression adériele
Pour accéder au questionnaire en version anglaise, veuillez cliquer sur le lien

suivant: attp:/iwwwiuqlr.ca/Nurse_bpm ou copiez-le dans votre navigateur.

Nous vous remercions pour votre participation et vous souhaitons une excellente journée.

Lyne Cloutler, inf. PhD Professeure titulaire
Département des sciences infirmiéres

Université du Québec a Trois-Riviéres

3359 Boulevard des Forges, Trois-Riviéres (Qc) GSA 5H7
(819) 376-5011 poste 3466 | Local 4862, Santé

Membre, GIRAS
(Groupe interdisciplinaire de recherche appliquée en santé)

* Ce message est approuvé par I'Ordre des Infirmiéres el Infirmiers du Québec.

hitps iibtogue.ugtr.ca?wysija-page=1&control ailgaction=view& |_id=5028wysifap P r_id=57335
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Annexe 15. Methodology — Recruitment reminder first and
second for nurses

21172018 DERNIER RAPPEL - Participez 4 une éude portant sur la mesure de |a pression artériele

e

Chéres infirmiéres,
Chers infirmiers,

Merci d'avoir accepté de compléter le questionnaire sur la mesure de la pression artérielie
si vous l'avez déja fait. Si vous n'avez pas eu l'occasion de participer, sachez que votre
collaboration est essentielle pour la réussite du projet. Le questionnaire prend 20 minutes a
compléter.

DERNIER RAPPEL

Votre participation peut vous donner droit & une inscription gratuite a Hypertension
Canada en septembre 2020 ou a un cours de formation en ligne accrédité de 15,5
heures de la Société québécolse d’hypertension artérielle.

Pour débuter le questionnaire, cliquez sur le lien suivant ou copiez-le dans volre
navigateur. \ous pouvez répondre en frangais ou en anglais.

En francais: hitp:/iwwwuatr.ca/infirmisre pa
En anglais ‘hitp/hwwwuqtr.ca/Nurse _bpm

hitps:/fbologue ugtr calMwysija-page=1&contr aild & il_id=5238wysiap=sub L k=184 12
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221172019 DERNIER RAPPEL - Parcipez a une éude portant sur la mesure de la pression artérielle

Nous vous remercions pour votre participation et vous souhaitons une excellente journée.

Lyne Cloutier, inf. PhD Professeure titutaire
Département des sciences infirmiéres

Université du Québec a Trois-Riviéres

3351 Boulevard des Forges, Trois-Riviéres (Qc) G9A 5H7
(819) 376-5011 poste 3466 | Local 4862, Santé

Membre, GIRAS
(Groupe interdisciplinaire de recherche appliquée en santé)

* Ce message est approuvé par I'Ordre des Infirmieres et Infirmiers du Québec.

hitps:/iblogue.ugtr cal?wysija-page=18&conkroller=email&action=view &email_id=523&wysijap=subscriptions&user_id=164
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Annexe 16. Methodology — Recruitment reminder first and
second for physicians

First

Collaborations

Participez a une étude portant sur la mesure de la pression artérielle

Les médecins québécois ont des besocins spécifiqgues et une pratique assez unique en ce qui a trait a
I'hypertension artérielle. Cette recherche vise a mettre cette réalité de |'avant, mais également a
pouvoir énoncer |les besoins encore a combler sur e plan du soutien essentiel en ressources de
premiere ligne.

Vous souhaitez faire progresser les connaissances et influencer les lignes directrices et la pratique ?
En voici 'occasion si vous pratiquez en premiére ligne. Votre participation consiste a remplir un
questionnaire en ligne (20 minutes). VVous courez alors la chance de gagner une inscription gratuite au
congres d'Hypertension Canada en septembre 2020 ou encore a une formation en ligne accreditee de
15,5 heures de |la Sociéte québécoise d'hypertension artérielle. L'étude a obtenu le certificat d'éthique
de 'UQTR. Date limite : 6 décembre

Questionnaire frangais Questionnaire anglais

https://infolettre. fmog.ore/t/ViewEmailArchive/v/37T4ACED36F29D4CT/COTFD2FISACYR59C/

(page 5)
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Second

Dexter

Les medecins québécois ont des besoins spécifiques et une pratique assez unique en ce qui a trait a
I'hypertension artérielle. Cette recherche vise a mettre cette réalité de I'avant, mais également a
pouvair énoncer les bescins encore a combler sur le plan du soutien essentiel en ressources de
premiére ligne.

Vous souhaitez faire progresser les connaissances et influencer les lignes directrices et la pratique ?
En voici l'occasion si vous pratiquez en premiére ligne. Votre participation consiste a remplir un
questionnaire en ligne (20 minutes). Vous courez alors la chance de gagner une inscription gratuite au
congres d'Hypertension Canada en septembre 2020 ou encore a une formation en ligne accréditée de
15,5 heures de la Société québécoise d'hypertension artérielle. L'étude a obtenu le certificat d'éthique
de 'UQTR. Date limite : 10 janvier 2020

Questionnaire frangais Questionnaire anglais

hitps://infolettre. fimog.ore/t/ViewEmailArchive/v/FASFOF238748 EASB/C67TFD2F3RAC4R59(/

(page 5)
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Annexe 17. Methodology — Recruitment reminder for
pharmacists

RAPPEL : PHARMACIENS ET MESURE DE LA
PRESSION ARTERIELLE

didentifier les

5 de |a santé Vous

pouvez contribuer 3 ce projel en complétant le questionnaire en ligne dune vingtaine de

minutes

https://www.opq.org/wp-content/uploads/2020/08/5219 38 fr-CA 0 La Depeche 02_dec_2019.html

(page 4,5)
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Annexe 18. Methodology - Questionnaire for nurses

pharmacists (English)

81072021 Q e a Blood p

Blood pressure measurement : Questionnaire

Nom o -
Coda parmanent

SECTION 1 / 5 : HOME BLOOD PRESSURE MEASUREMENT {HBPM)

For the folfowing questions, check the box that correspondd ta your answer.

b. Mean ABF & 114

». Mea = 10
ity avd/e¢ DRP 2 30 ramitg and/ er DAP & W3
ot rewniteg

Whet is the for hypertansion
with HBPM? a Mean 58P >

L1 140 mm g and/or
S8P: Spetolc biood prewure, DAP: Dusralic blocd press D8P 2 :;?,.,M“’z

Maan SHP >
135 mmHg and/or
D8P = 85 mmig

iy and

measurement - Questionnaire »

. Meas S8 & 130 L e
/er DEP 8 00 ity and/ or DEP = 0D
g g

L 4. Maan SBP =
120 memtg ardjor
CBP » 8O mmHg

€ Mean 58P 3
130 mimbig sndier
DBP x BO mmbg

- & 3dav w7 dave 4 1denotbnew
How many days of shoukd ba taken with 7 & Y
1.2. ity a1 days B 5 days & 7 dayn A1 da ret know
1.3, Haw many measursmanta should ba taken each day with HBPH?
m Seveml mesurements ot dfferent tme during the day arer & few days
b Temm in the moming and twice in e svening
& Thies times in the marning and thres tmes in the evenng
d 1 do pot kenow
o True - A elan & Tde netkmew
Whan celculating the mean vaiua for HBPH, tha valuas from tha fint r & It makes no
14 day xhould be discarded. . True b Falss b Perdiirascy d. 1 do nat know
ey Wobesares | S NeirAge o ageen o Suesoly aaree
Pk il L] = strangt
1.5. I baliavs that HEPM is useful for patienta when treating hypartansion. a. Strongly b O res Agrea nar 2. Agres ., Skongy
Oinsgres Dmagme Agres
| c. tether - .
1.6, I belfava that pstients can maasure their BP correctly st homa. a. Strongly & Onagres Agres nar d. Agtes « Strangly
Cisagres i oebici Agrem
R | . outtrar . !
LY, I belleva that HBPM can be used for making tharapeutic declslons. a. Strongly b Dmagres Agres noe s fugres u. Strongly
Disagrem Disagrme Adirndh
I bellave that HBPM should ba considered as part of standard . Stiangly . o Makher |y « Smongly
e ahe GRre, ool b Dmagres -‘-anr::‘:r d. Agres el
s danotknew/ b Vary Few P — @ Mestolthem o Amest el
T o aut ewre (= 29w} (= a3%) (= M=) i mO%s)
a [ do not b Very . Some d. Most of o Almast
knowy/ Paer W tham all
19, In your practice, what is the proportion of patisnts using HEPM? e
1 am mot sure (= 25%) " . (= 530%) (» B0%)
b Rarsly . Quenniomally . Freunantly . Alvrs €t abways
= Bt P8 T of the e of tha 08 RO o e
) Tom——)
d - Alrmost
B, faraly Fraquartty atwars
1.10.  How fraquantly is aducetian provided t your pstients regarding HBPM? s Never | [€ 25% of the (2 50% of e | (2 B0% of the
i) e} tima)
- d - Alimaat
b Rarsly »
11, In your practics, how fraquantly do you recomumend HEPM to your (T ey | (CTER—— Phinmrsy S
A patients? 8. Mavar = 3 (2 2% of the [k 50% of the (& HO% of tha
i i ) nma)
1.12.  Identify up to four potential bairiers that limit your Intersst far using HBPM.

. Duvice cout for panents

v

Patvant s sty
& Patbent uriBngress to perform HISH
Loww pathent relability ta report HEPM caadings

Trest Micsnt ©

ve 1o teach patmnt about homa BP mao

Irsufficiant tima ta calculate an sversgs
| @ L e hurssrent e for eaith prebes
b Cther, phaase spmcily

SECTION 2 / 5: AMBULATORY BLOOD PRESSURE MEASUREMENT (ABPM)

For the following questions, check the box that corresponds to your answer.

https:/foraprdnt ugtruquebec p gt qw010.i i _ a7awa_no_qu
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a/10/2021 Questionnaire « Blood pressure measurement : Questionnaire »

. Maan SEP E 140 b. Meaa SBP = 133 . Maan SBP = 130 d. Maan S|
munig and/er DBF = 90 mmHg and/or OBF = 83  mmHg snd/er DBF 2 B0  mumMg and/ er DI
mmiy mmg romHe ety
What |s the recommended disgnostic thrashoid for hypartansion | a. Mean SBP 2 | b MeanS8P x| L) c Mean S8R 2 | L) d. Mean SBP 2
2.1, ith maan 24-hour ABPM? 140 mmbg sndfor 135 mmhg and/for 130 mmHg andfor 120 mmig and/or
DBP = 90 mmHg DBP = 85 mmHg OBP = 850 mmHg D8P > B0 mmHg
What la the | i for hypartansion || & Muan S8P & | | b. Mean 58P 2 c MeanSBF = || d Mean SBP 2
2.2. with day-tima ABPM? 140 mm g and/or 135 mmHg and/or 110 mmkg snd/for 120 mmHg and/or
DBP = %0 mmHg DBP 2 85 mmHg DBP 2 B0 mmig DEP = 80 mmHg
a. 20-30 minute b. 30-60 minutes c. Tt has Ifttha impact d. I de not know
23.  What intarval should be used for day-tine measuramant with ABPM? 1 a. 20-30 | b. 30-60 g, It ham Rtle d. | do net knew
mbnutes rrvin bes irmpact
What intarval shouid ba used for night-tima measuremant with A 20-30 |_| b. 30-60 . It has ket
2.4. - - 3 |
ABPM? minutes i bes Impact d. [ do not know
g oo b. Dinagres haecni— b i d Agres o. Strengly Agraa
Y o i ; ¢ Neither T o & b
2.5. I bellave that ABPM is useful for patients in treating hypartension. a. Strangly b. Disagres ‘Agres nor d. Agrea . Swongly
Disagras Agrea
Omagree
| a. Steangly €. Nafthar e Strongly
2.6. I beliave that ABPHM is waell tolerated by patiants. ” | b Dsagres Agrea nor | d. Agrea
Oisagrea [ Agras
3 e
& i Neithar 1
Serongh & [ | i
2.7. I baliave that my patiants have sasy accass to ABPM. Uf“-;‘r:;"u ¥ ] b Cngrem | Agres nor d. Agree ggf':’"" u
Disagres
- | ¢ Naither "
i :"bl:l‘l.-vc that ABPHM Is necassary to confirm values obtained in the X Strongly T % Dl p i, 4. Agrea i) Lml:mgl,'
oy Disagres i
. 1do net knew/ b. Vary Faw d. Mast of them o Abmest ail
Tam notuure (< 2ww) (= som0) (x 809y)
| a1t danat b. very  R— JdMostof | [ e Almost
2.9 In your practice, what is the proportion of patiants for which ABPM ls know/ Faw tham ail
prascribed? i i e T [« 25%) G 25%) (= 50%) (= B0%)
b Raraly €. Occanisnalty d. Frequantly . Almost ahvays
o Haver (2 39% of the (@ 30% of the (= 80% of the
time) tama) time)
S [le d w Almest
: b Raraly Orcasionally Frequantty ahways
2.10. How frequently is aducation provided to your patiants regarding ABRM? o Naver (< ::-,. .';fthn (2 25% of the | (x S0% of the | (= B0% of the
i tima) time) time)
L 3 d L w Atmost
b Rarely % . :
211, In your practice, how tv da you ABPH to your Bl nird Occasionally Frequently always
R patiants? #. Never g (z 25% oftha (2 SO% of the | (2 B0% of the
tima) time} rima) tima)
2.12. Identify up to four potentisl barriers that imfit your intarest for using ABRM.
| a. Cost of the test for the patients
| b Panents’ lack of access o ABPM
| €. Fanents’ incapacity o comphate test dus to discomfort
d. Patiant preference
| & Non-availability of ABPM at my workpisce
| f. Comts cavering ABFM are not covemd
] 9. Insufficient tima to analyse tha results
h. Other, plesse specify
SECTION 3 / 5 : AUTOMATED BLOOD PRESSURE MEASUREMENT (AOBP)
AQBP s a measurement method cerformed using an automated device that provides multiote BP readings.
For the following questions, check the box that corrasponds to your answer.
= Maan c Maan 587 & 130 o Mea
funkig and mmHg and/er DBP * 30 mmHg
NG mmMg
a Mean SBP = || b Mean 58P 2 c MeansSHP 2 | [ ] d MeanSBP 2
incky; I e H Ot diagnostic threshold for hyparsansion | o, L dlor | 135 mmHg and/ar | 130 mmHg andjor | 120 mmbg and/er
DBP > 50 mmHg DBP  BS mmHg D8P = 80 mmhHg DBP 2 80 mmHg
a. Trus b. Fabm bt - s 4. 1de net kmaw
wi OBP ia d, P ar
T R ; s Trve b Faie Samae=r | ] . tdopoc inam
A 5 min rest period is recommended bafora messuring BP with | ¢ It makms na
33, o8P a True | b. False priileic L1 d 1donot know

https:./oraprdnl.ugtr.uguebec, ca/pls/protege/bigw0 10.imprimer_questionnaire7owa_no_questionnaire=12918&owa_no_version_questionnaire=1
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811072021

3.4.

5.

386,

3.7.

3.9.

310,

3.11.

Questionnaire « Blood pressure measurement : Questionnaire »

BP should bea messured with the patiant seated on an examination

I balleve that AOBP messuremant (s suparior to OBPM (non-AOBP). C

I balieve that AOBP messuremant ls aquivalent to both awake ABPM
and HBPM.

I balisve that AOBP should ba used to makae therapeutic decisions.

I ballave that I have sufficient knowladge to perform and use AOBP
correctly.

In your practice, how frequantly do you maasura BP with AOBP?

Which automated devica do you mostly use for AOBP?
[] & None, we do nat use ACBR

| b1 da notknow /L am not sure

¢ BpTAU BPM100
| d Cmron HEM 507XL

[ & Microlife WatchBP Office
| 1 Vaich Allyn FroBP 2400

. Othar, plasse specily

| & True

. Strengly
Disagr:

s Strangly
Disagras

! m. Strengly
Cisagree

| s. Strongly
Disagres

| a. Strongly
Cisagres

a. Nevar

L) m. Never

Identify up to thres potentim] barriars that limit your interaat for using AOBP.

8. Cost of device for physiclans

b. Non-availlability of ACBP device at my office/workplace

¢ Mot having a room o leave patient unattended for BF measuremeant
2. Insufficent time to follow guidelines whan maasuring BF with ADRP
| ® Other, planse spacify

SECTION 4 / 5 : OFFICE BLOOD PRESSURE MEASUREMENT (OBPM)

(7] b False

b. Dmagrea
| b. isagres
| b Desagres

| b. Dsagres

| b Disagres

b Raraly
(< 23%e of the
time)

LI b Rarely
(< 25% of the
tima)

| e It makes no | |

d. 1 do noet know

difference

. Naithar Agree

For the following questions, check the box that carrespands ta your answaer.

4.1.

4.5,

4.7,

a. Maa; asn
mmig and/ar DBP Z 90 mmHg and/ er DI
mmHg ramhy

d di ic threstsi

What Is the r
with OBPM for the general population?

for hypartansion

n 8P 2 14

| &. Mean SBP >
140 mmHg and/or

DEP = 90 mmHg

What parcantaga of the amn circumferenca should the length of the
cuff bladder cover?

Whan measuring BP, the back should ba supported In order to gat
vabd rasults.

Whaen messuring BP, the arm should be positionad balow haart laval.

2.40 = 395

| & 40w 59%

5. True

! & True

a True

b M

| b. Mean SBP =

135 mmMg and,

DBP 2 85 mmHg

b. 60 te 780

b. 60 ta 7%

! b. False

| b False

nar Disagres A agpas o Suengly Agres
| € Neaher _—
Agres nor [Ta Agres - Sr:'-nnqir
Disag rea Ag
<. Naither
Agres nor ] d. agres :\6?:“"“"
Cisag res
€ Nwither "
Agres nor [ o agree e. Swongly
Disag rea Agoea
1 ¢ Neither
Agrea nor L1 d. Agres 1, Sirmpsy
Disag rea Agres
€. Oceanionaity d.Trequestly . Almast abweys
(2 25% of the (2 3% of the (& 80% of the
trre) tima) time)
| e @ Almost
Occasicnally Fraquantly slways
{2 25% of the {z 50% of the (= 80% of the
tima) tirmm) tirme)
33 . Muan SHP E 1 d res x120
2 85 mmMHg and/er DBP = 80 mmHg and/ er DBP ¥ 80
mmitg mmHg

/ar

. 90 tm 1000

<

Whan messuring biood pressura in offica during the inklal visit how many measurements should ba parformed?

8 One messurement is sufficent

| b Two messvremaents and the average should be used
| €. Threa measuremants, the first rsult is discarded and tha second and third should be averaged
| d Thres BF measuremants and all thres results should be sveraged

w 1 do not know

I believa that I L

BP ing to the

I bellava that my collaaguas (doctor, nur and pharmacist) measure
BP ing to the ded

. Rtrenghy
Disagres

| m Strengly
Dissgres

| a. Strongly
Disagres

b. Dimagres
b. Cisagres

L1 6. omsagres

¢ Meithar Agrea
ner Dinagres
| ¢ Nesther
Agres nor
Disag ree

€ Neither
Agrea nor

| & Mean SBP 2
130 mmig and/for
DBP = 80 mmHg

c. B0 to 100%

L TR s
dffference
¢ €. e makes na
diffarance

d. Maan SBP »
120 mmHg and/or
CBP > 80 mmHg

d 1 da net know

d. 1 da not know

4. 1 de not kmow

d {de not kmow

€ It makes no
difference

i d.l1donot know

4 Agrea o Strengly Agrae
[ srangly
L d. Agrea isii

L1 ¢ Agres |

n. Grongly
Agres

https:/foraprdnt.ugtruqueb ec.ca/pls/protege/biqw010.imprimer_questionnaire?owa_no_questionnaire=129188&owa_no_version_questionnaire=1
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8/10/2021 Questionnaire « Blood pressure measurement . Questionnaire »

Dinag ree
vae that using e standardized OBPM s overly tima cansuming for | a. Strongt Ll € Neither T [ 5 o
4.8. ngly | [T o [ e Strongly
m ctice. Dsagres Agrea nac d. Agree
Y p Oisagres Clssgres Agrea
I believa my offica ks not properly set up for mae to measura BP in a | u. Sirongh L c Neithar [ 7] «. Strangt
49 smndardized manner. Pt b. Disagres  Agres nor d.agres | Lo D0eY
Disagree
b Rarely . Occaalonally d.frequenty e Almest shways
8. Navar (< 13% of the {2 25% of the (& 307 of the (= WO af the
tma) thma) trnea) tima)
Rty Gecasianall # a:n a:n:I;nm
a.10. Invour practice, how fraquently do you messure BP with OBPM (nam- | (« 25% of the ¥ TRoUAncYy ¥
-10- aoBse)? 8. Never me) (z 25% of the (2 S0% of the (3 5O% of the
., tima) tima) tima)
4.11. What i tha routine method uted to massura B in your clinic?
[ | a.1doneotknow/ | am nat sure
b. Using & manual mercury sphygmomanometer
€ Using an anarckd device
d. Using an sbectronic cscillometric device (not autom ated for multiple meassuemants|
[ . Using an sbectranic oscil device ( ot for multphe vents)
4.12.  In your practice, which is the most commen mathod used ta measure BP for abesa patiants?
a.1donetkrow /[ am not sure
b. Standard uppar arm cuff
€. Large or extra-large upper arm cuff
d. Thigh cuffs
®. Standard cuff applied on wrist
I Wrist cuff applied on wrist
@. Standard cuff applied on lower arm
4.13. Identify up to thres potantim) barriara that limit your intarast for using OBPM,
[ a N lability of a8 davice (non -automaned )
b Insufficient resources and squipment to measu s BP
| ¢ InsufMicient time to follow guidslines when measuring BP
| d. Insufficiant time to cakulate an aversge
e Noo-availability of sducation material in my pramary settng
| £ Other, plaase spacify
SECTION 5 / 5: GEMERAL QUESTIONS
For the following general questions, check the box that corr ds to your .
5.1, What m your age group?
1 & < 10 years | b. 10-39 years | € 40-4%9 yeaars | d 50-59 ysars 4 = 60 ysars
5.2,  Indicate your sex.
a. Male [ | b Femals £ Dacline to snswer
5.3, Indicata your profasslon.
| Nurse
Othar, please specify
2. %3 years b 4-10 yesrs c.» 11 ymars
5.4. How many ysars have you been practicing your profession? a <3 years b. 4-10 years €. 211 ysars
5.5, How many full-thne years have you been In primary care practica? a. <3 yaars b 4-10 years £ 2 11 ymars
. Yeu, thaoratical enly €. Yuu, theo ratics ) and d. Never recslved
farticdos, vhsfurancas) | Yo% PrRaticsi oaly practical tinining
A e, & Vel
5.8, During your years of practica, have you ewver received specific thecretical only b. Yes, practical * Sl s A haver
tralning on BP messurement? (articies, pres by received training
contermnces)
b La sockitd québéco ise
- Canada i X . Y d. Neitivar of them
arthriefls (SQHA)
” b La sociérd c lama
7. h e n a. Hypertmnsion quab-coise d. Neither of
5.7 Which hypartsnsion socleties are you & membar of s Sy perbasion .n-m:q:.::qmtn i
artériella (SQHA) o
tps:oraprdnt.ugtr uquebec. ca/pis/protege/bigw0 10.imprimer_questionnaire?awa_no_questionnaire=12918&awa_no_version_guestionnaire=1 4/4
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Annexe 19. Methodology - Questionnaire for nurses
pharmacists (French)

8/10/2021

Mem |

Code permanant :

Questionnaire « Mesure de la pression artériele; Questionnare »
Mesure de la pression artérielle: Questionnaire

SECTION 1 / 5 : MESURE DE LA PRESSION ARTERIELLE A DOMICILE (MPAD)

Pour las questions suiventes, cochex la case qui correspond & votre cholx de réponse.

112

Pour la MPAD,
Vhypartansion?
PAS

Pour Ia MPAD,
davri

5. PAN meyanme & 130

qual ast le aeull dimgnostique recommandé pour |

Fresgion stdricile sysiolque, MAD 1 Presson artdcele dastolque

pandent comblen de fours consdcutits le pression
e dtre

rvyanne 2 20 mmity

| a. PAS mayenne
> 140 mmbg st fou
PAD moyeine & %0

Pour la MPAD, combian da mesures de la pression artirielle devraient dtre réalishss chaque jour?

] 0. Phusieu
b. Deux faia
€ Trais fow

Tectures b différents moments

b matin, pult deux fod ke sor
b muatin, puls troks o ke soir

| . Jm na sak pas

Pour la MPAD,

fors du calcul da la moyenne, les mesures de la

pramidre journéda na devrslant pas dtre incluses.

Je crois qua In
Fhypartansion.

MPAD est utile pour

avivi des patiants trelvhs pour

Ja crols qua lex patients peuvent mesurer adéquatamaent leur prassion
arvhri domicila.

Je crois que b
thérupeutiques.

3e croks qua
woing standards

Daos votre
HPAD?

A quaelle

fréquance wvou

MPAD peut dtre utlisée pour prendre das décislons

HMPAD devrsit étre considérés comme falsant partie des
pour [hypartansion.

pratique, qu'alie est la proportion de patients utilsant Ia

patiants da I

refativamant & la MPAD?

Dans votre pratiqus, & quelle fréquence recammandez-vous i MPAD &
vos patients?

Idantifiax jusqu'a quatre

HMPAD.

| . Codt de I

qua wous

appareil peur s patient

b, Anukits du patien

|| & Rbmcance

s patimet & rdnlser b MPAD

. Paibis Nabilité $u patent pour ITansmsttres ks resultsts e & MPAD

| . Mang s du ten ps pour ensaigies b MPAD i pathent

{. Manqua de femps pour calculer une morenne

paur ke p e Loy e b

AL journde, of ce penEant queidues jours

b PAS mayanns £ 133
«t/n
meyenns = B3 matg

b PAS imayenne
= 135 mmbg et/ou
PAD moyenne x 85

reysnn. £ 83

| c. PAS mayenne
= 130 mmHg st/ou
PAD mayenne & B0

mmmg mmHg mmig
.. Xjours b 3 jeurs o 7 jwarn
a3 jours i B35 jours c
—vens b Faux
| o ves | b Paux & Cula g fust

& Fartamant an
dasaccard

I | sl
ot | samnteon
e | Oam

sdmnecard

b, Haramem

. damain

| b
Aamemant

[« 25%
tmni)

| b,
Barmmant
a. Jarmals

]

SECTION 2/ 5: MORITORAGE AMBULATOIRE DE LA PRESSION ARTERIELLE (MAPA)

Pour ies questions suiventes, cochez ia case qul correspond & votre choix de réponse.

htipsi/foraprdnt.ugtr.uquebec i

0 10.i

pls/p o G

2

e7awa_no_ques

61

& En démaccord

(< X35 dus S}

[e 25% du

pas de aifférence

. ML i nccm o,
nan accand

£ Mien
diaccord, i mn
accond

e Man
dmaccard, ni mn
. e
dsaccard, ™ en
secord
on
Sdssecond, i an

mecers

- Quelnuas-une

(< 13y (= 130
S €
i TN Qi o uas - une.
(= 25%)

0 25% du vomnpm )

le &
Foccassan

(= 25% cu
temips)

]l e &
l'occasion

4.5 sccord

o En
o

a. fn
mccord

d. En
accord

d. #n
accard

4 La phapart
(= )

dLa
pupart
L]

L 1 eparnment
(B 30%s du tamp)

1 4.
Préquarmmen
(= 50% du

tamps)

la

Fracuemmmen

{z 50% du
tamps)

coruna atant des barridres qui limient wore intiret & utliser ls

naire=1291808&aowa_no_version_guestionnaire=1

4 FAS meyunna & LTO
ety »aD

mayanas 3 B0

d. PAS maoyanne
= 120 mmbg st/cu
PAD marenna x B0

mmg

4 e e malx pas

d. ba P saim pas

4 1 ne salu pax

d. Ja e sais pas

mermnt an
accard

Frtmemant an
accord

Fortmmant an
accord

-
Foatemant sa
acenrd
Fortament an
secnrd

. Prasqus tese
(x mows)

| & Presous
ous

(= B0%)

« Prasmua
[ =
n 8OV du tareps)

= Presgue
t toujours

= 00w au
L

Prasgue
t LoujoiTs

(= 00% du
[
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a10/2021

2.1.

1.2.

2.3

2.5,

LY

2.8.

2.10.

2.12.

Questionnare x Mesure de la pression artériele: Questionnaire »

Quel est le seull disgnoatique de I'hypartansion pour un MAPA de 24
haures?

Quel ast la seuii diagnostique da I'hypertsnsion pour un MAPA de
jour?
Lors de la réalisation du MAPA, & qual interv las lectures

devralent-ellas ¢’ affectuar durant la Jour?

Lora de la
: devrmient-alias

dalisation d'un MAPA,

4 quel Intervalle les lectures
effactuer durmnt la nuk?

Je crols que fe MAPA ast utils pour las patiants lors du traitemant da leur

hypertansion.

Je crols qua Ja MAPA est blan toléré per las patiants.

Je crola que mas patiants ant facilamant sccds & un MAPA.

Ja crois qu'un MAPA ast

2. PAS meysane & 140
ey

a. PAS mayanne

= 140 mmHg et/ou

PAD moyenne & 90
by

a. PAS moyenne
= 140 mmHg at/ou
PAD moyenne = 90

mmbig

2. 26-30 minutes

20-30 minutes

& }0-30 minutes

& Fertamant an
démsccord

a.
Fortement an
deésaccord

a
Fortemant an
ddsaccord

| a.
Fortement an
démaccard

« pour
en clinlque.

Dana votra pratique, qual
HAPA est prascrit?

A quelle f vos Ns da T

est I proportion da patiants pour qul un

Fortamant an
dimaccord

a.1e ne wain pas/
Tu v w il pan
cnrtain
& Ja ne
sais pas/

Ja ne suis pas
certain

& Jamain

ralativement au MAPA?

Dans votre pratique, & qualia fréquenca recommandaz-vous un MAPA &

vos patiants?

Identiflez jusqu'a quatre
HAPA.

que vous

| & Codt de l'examen pour ba patient
b. Accis restreint & cet examen pour ke patient
c. Incapacitd du patient b compléber Fexamen en raiwn de Ninconfort
d. Pridérenca du patient
| & MAPA non-diponible sur mon leu de traval
[ ] f. Lees frais bés aux MAPA ne sont pas couvents
[] @ Manque de tamps pour analysar les résultats
| h. Autre, veulllez spécifier

a. lamaks

& lamaks

b PAS meyenne & L33

< PAS meyenna £ 110
rorHy

o PAS meyenna i 120

mmig «t/ou PAD 19 st/ e PAD mmtg et/eu PAD
meyenne 2 83 mmbg meyenne & B0 mmig mayenne & 8O
b. PAS may | c. PAS moy | 4. pas moy
= 1ISmmHgetfou | 2 130 mmHg et/ou = 120 mmHg etfou
PAD maoyenna = 85 PAD moyenna PAD moyenne x B0
mimHg mmtg mmHg
b. PAS may | d. pAS

= 115 mmig abfou
PAD moyennae > 85
mmHg

& 30-60 minutes

b 30-60 minutes

b. 30-60 minutes

& En déssccord

c

& NI on ddaaconrd,
o an sccord

€. PAS moy
z 130 mmHg at/ou
PAD moyenne » 80
kg

€ Cals a pou dimpact

| e Cota o pau
dimpact

€. Cala & peu

dimpact

d. En accard

i an

= 120 mmHg a/ou
PAD moyenna = 80
mmHg

d Ja ne sals pas

d. Ju ne sais pas

d. Ju ne sais pas

= Fertamant an
wcoard

L a
L] bogn d.En
désaccord, m Fortement en
désacoond acrad accord sccard
. M en 1 -
dha?(_c:: désaccord, ni en xtg'“f" Fortament en
accord accord
1 e Mman = 5
b. En _ | d.gn
St désaccord, al an oot Fortemant en
accrrd accond
c Nien -
b. En | 4 En
désaccord, ni an Fortement en
Sésaccard piamicd accord prsibio
b. Tras pau C Quekums-ume 4 Laplupart e Presque tece
(< 239%) (= 250%) (= S0ay) (2 wowa}
= e d La @ Presque
D. Trds pou | o i i uns plupart tous
bl (= 25%) (& 50%) (= BOW)
. « Prasque
b. Sacemam e A V'eccadon d. Fréquemmaen S

(= 29%% du tarrapas)

(2 25% du twmos) (2 3@% du temps)

(= WO du tamps)

b l e A d. e Presque
Rarmsment leceasian Frégquamment taujours
(< 25% du (= 25% du (= 50% du (= B0 du
tamps| temps) temps) mmps)
X c A Lia Presqus
Raramant I'ocemion Fraquammant toujours
< 25% du {2 25% du (2 50% du {z 80% du
tmmps) temps) tamps) tmmpa]

SECTION 3/ 5: MESURE DE LA PRESSION ARTERIELLE EN CLINIQUE - OSCILLOMETRIQUE EN SERIE { MPAC-0S)

carmume atant das barrieres qul limikent votre Intirét & utilisaer la

Pour les questions sulvantes, cochez la case qul correspond & votre choix de réponse.

3.1

3.2

Pour la MPAC-OS, quel ast la seull diagnostiqua recommandé pour
I'hypertansion?

Las apparalis utlisds pour la MPAC-OS calculant autometiquemant la

a.PAS meyenne X 140
Mg s1/au PAD
moyenns = 90 mmi
| a. PAS mayanne
Z 140 mmHg st/ou
PAD mayenne = %0
mimbg

vral

a. Veai

b, PAS meyanna &
mumig st/eu FAD
moyenne = 83 mmig

b. PAS maoyenne

z 135 mmig alfou

PAD moyenna = B85
mmHg

b. Faux

< PAS meyenne = 110
mmHg at/au PAD
reayeans & B0 mmig

& PAS moyaenne
> 130 mmHg et/ou
PAD moyenne = 80
g

€. Cals na fait pas du

. Cals na fait

& PAS meyenne 110
it/ eu PAD

meyenne = 80

[ d. PAS mayenne

20 mmig etfou

PAD maysnne = 80
mmHg

d Je ne sals pan

| d. 3@ e sais pas

https:/foraprdnt.ugtr.uqueb ec.calpls/protege/bigw010.imprimer_guestionnaire7owa_no_questionnaire=12919&owa_no_version_guestionnaire=1
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8/1072021 Questionnaire « Mesure de {a pression anériefle: Questionnaire »

v dea masuraes réall pas da différence
Pour Is MPAC-OS, une période de repos da 5 minutes est 1 | ¢ Colnnafa | |
33, recommandda svant la masura. a Vral b. Faux pas de différence
Le patiant devrait étre assis sur unae table d'examen paur masurer sa | e Cola ne tak
34 pression artérielle. o Ml by M pas da différmnce
. Fertemant en . Mi an dba scce rd,
) ".’_‘“""" 6. En désacc o o b it d. Kn sccerd
) a. [ 5 n | . Mien | a. B0
3.5.  Jacrofa la MPAC-OS est supdrisure aux masures an a an ettt désaccard, ni an el
désaccord a accord
3a crol ta MPAC-OS est dquivalents sux résukats de la MPAD at du a. ) €. en ]
36 \ARa e four. TR Fommenten | gl | deseccordinien o 0"
e désaccard aceord
Ja crois que la MPAC-OS devrait &tra smployde pour prandre des a [ b.en L c e Jd.en
3.7. Fartamant &n désaccord, ni en
décisiona thérapautiques. ddsaccord désaccard prede) accord
[ N 1
Ja crols tas s & pour réallsar une MPAC- 8- | b.En o 4 . | d. En
3.8 Fartament en désaccard, ni en
0S et utiliser Fapparell adéquatemant. i i deésaccand ccidaLly accard
b. Raremaent & A l'sceasion d. Fréquammaem
a Jamals (< 25% du tarmgm) (& 25% du tampm) (& S0% du tempm)
| b e A
" K Tven
i Dans votra pratique, & qualle fréquance mesurez-vous la pression i Riinrnint i Py
= arthrialla & Faide da la MPAC-OS? . SR (< 25% du (= 25% du {z S0% du
tamps) tamps) temps)

3.10. Quael apparail da MPAC-0S utlisez-vous principalament pour meaurar |a pression artérislia dsns votra llsu da pratiqus?

a. Aucun, nous nwilisns pas s MPAC-0S
b. Ja ne sais paw/Je ne Suls pas certain

| ] = BpTRU BPMIOO
d. Omron HEM 307XL
. Microlife WatchBP Office
{. Walch Allyn ProfiP 2400

(1 g Autre, veullier sphcifior

qui limitant votra Intkrét & urilisar la

3.11. Identifiex jusqu's trols quae vous
MPAC-0OS.

Colt de I'spparell pour kes médecins

MPAC-0S nan -disponible sur mon leu de travail

Absence d'espace dédk pour la mesura de la pression artdriete

Mangue de temps pour réaliser la MPAC-OS salon bes lignes dicectric

Autre, veulller spécifier

sanEes

SECTION 4 / S: MESURE DE LA PRESSION ARTERIELLE EN CLINIQUE (MPAC)

Pour les questions sulvantes, cochar /a case qul correspond & votre cholx de réponse.

PAS meyanne = 140
remig wt/eu PAD
reyanne & 90 mmHg

meyanna

| a. b ne saie pas

d. Ja na sais pas

. Fertarmnt an
sccerd

o
Fartement an
wecord
Ll a
Fortemaent en
aceard

] a
Fortamant en
sccord
L] e
Fortement en
sccard

. Prasque
weurs

(= BEs du tamps)

| & Presque
toujours

[ 80% du
temps)

4 PAS meysana = 120
ramitg et/ou PAD

0 mmitg

d. PAS moyenne
120 mmHg et/ ou

mmHg

d Ju ne caie pas

d. J& ne sais pas

d le ne sais pan
d. Jo ne sals pas

d. Ja na sais pas

o Fortamant an
accerd

Ll a pas s
. Avac la MPAC, guel est e ssull disgnostiqua recommendd pour = {40 mmHg stfou | = 136 mmbg etfou > 130 mmHg oy | =
o r ur i gané ? PAD moyenna = 90 PAD moyanne x BS PAD mayenne = BO PAD mapsnne x B0
mmig mmHg mmig
& 40 & SF b SO & TR i BO A 100
Qual da Is circonfd du bres Ia da Ia 1 . | T
42 Chembre praumatioue du brassard devrak-ella recouvrir? a. 404 59% =00 805, TG c B4 pons 2
o~ vind - ¢ Cala na fail pas da
4.3, Lors de s mesure de Is pression srtirialle, le dos devrait &tre sppuyé I . ] c. Cala pa fait | |
- afin Gua les résultats cbtenus solent valides. &, Venl B pas da diffdrence -
€k Lots de Is masurs a pression artirialle, le bras devrsit étve | 'S c. Cola na fait | |
4 positonné phis bas que la nivesu du caaur. a. Vet B Pntey pas de différence
4.5.  Pour la masure de la pression artérialle en ciinlque au cours da la visita initiale, combian da m. E-an effectuar?
a. Una mesure suffit
[} b. Deux mesures et la moyenne dokt Atre utifisss
c. Trods mesums, @ premisr résultat est écartd of c'est  moyenna des deux derm kbres qui est utifisee
[ d. Trods masures, et c'est s moyenna des trals mesures gui est utilisée
[ & Ja ne sais pas
. Fortmmant an < Ml am déa. rd,
= Peftamant b Endéseccara | < Mien ddesces 4.€a accord
4.6.  Ja crols que ja mesure I prassion srtirislle conformémant aux lignes EX% ] b #n = T 4. En

https:/foraprdni.ugtr.uquebec.ca/pis/protege/biqwO10.imprimer_questionnaire?owa_no_guestionnaire=12918&owa_no_version_guestionnaire=1
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81072021 Questionnare « Mesure de la pression artériele: Questionnaire »

directrices. T n d , Nl mn mccord
désaccord sccord
Je crois que mes at a b En ¢ Nian 4. Bn | -
4.7, Fartement en désaccord, ni en ¥ Fortemant an
n i .
maesurent s pression artirielle canformémant aux lignes directricas ] démacenm Aiorid accord accord
Ja crol qua mesurer la pression de mankre 3 lern 5
4.8. nicessita trop de tamps pour dtre Inthgré dans ma pratique  Fooemant en e b. !N'; désaccord, ni an mg“‘lﬂ Fartamant en
professionnelle. ddsaccord hacol sccond acrord
Ja crols que Faménasgemant de mon lieu de travail ast inadéquat paur me a | b En M d.Bn &
4.9, Garmatire da masurar Ia pression artdrielle de manidre standardisés. Fortamant an dbmaccoms | Gésaccord, nl en prny Fortamant en
rd sccord accord
A o Provgue
b Raramant cAVesnsias o Fréqumnmant ——
o Tnmals f< 15% dutermps) (2 39% dw bmmpe] {2 30% du temp) (& 40w o i
1n Lica Ll a | o presque
Dens votre 1 4 quelle frig ia pression Ransment l'occasian Fréquemment toujours
4.10.  arthrialle .ldr.lr. rle ul.p‘unll eacillomdtriqua &lectronique (sans a. Jamam (< 25% du (2 25% du (= 50% du [z BO% du
mesures muitiples automatiséas) termps) L) tarmps) temps)
4.11. Quelle ast la méthode usualle paur mesurer la predsion artiriale dans votre milleu de pretique?
| & Jm ne exis pae/le ne suls pas certain
| b. Luiliser un sphygmomanamétre m mercure
7| £ Utiliser un apparel ansdroide
d. Utilssr un apparail ceclomérique diedronique (Sans Mmesure multiples automalisses)
| & Utillser un appameit cscillomédtrique dectronique {avec mesures multiples sutomat mdes |
4.12. Dans votre milleu da pratique, quaile ast la méthode usuelle pour mesurer ls prassion ertérialle chex les patiants abéses?
| A Ju pa ssis pas/la ne suis pas cerain
| b. Brassard standard, appliqué su-desus du coude
_| ¢ Bmssard large ou sxira-large, appiaus au-dessus du coude
"] d. Bramsard pour cuisse, appliqué au-dessus du coude
| . Brassard standard, appliqud su niveau du poigret
| € Brassard pour pokgnet, appliaud au nivess du paignat
| 9. Brassard standard, appliqud au niveau de Favant-bras
4.13 jusqu'é traly qua vous comma étant des barriéres qui limitant vatre Intérit & utilisar la
MPAC.
| & MPAC pan-dispanibile sur mon lieu de travaid
| b, Mangue de ressaurces et d'eq uipements pour mesurer i pression artriel le
| & Mangue de temps pour sulvre ks lignes directrices portant sur la MPAC
| d. Manque de temgs pour calculer Lne moyenne
| & Matdreal éducatil non-dispanible & mon ey de pratiqus
| £ Autre, veuiliar sphcifier
SECTION 5 / 5 : QUESTIONS GENERALES
Pour les questions sulvantes, cocher la case qui correspond A votre choix da réponsae.
5.1. A quel groups d'Sge appartanaz-vous?
| & <30an [] b 30-39 am . 40-49 ans d. 50-59 ane ez 60 ann
5.1.  Indiquez votre ssxa.
[ & Masculin [T} b. Féminin [ ] & Sa prétérs ne pas répondre
53.  Indiquez votre profession.
| Infirmsbre
| Autre, veuier spicifier
5% Jane 5410 ans = ilans
54.  Depuls combian d'années pratiquez-vous votra profession? 5 57 ans b 4-10 ans €. 211 ang
Camblen d'années avez-vous exercé & temps complet dans un contexta |
B | i pmrakhes Yaa? a < 3am b 410 ang € z1lans
& 0w, wne fs cmatien
thbariqon smiquenant b Oul Ut fesatien  © Oui asafermation  d Nen, jemals rege e
{rticien, pratiges o e farmatien
)
Durant vos snnées de pratique, avez-vous déjé recu da ls formation ;nm_..:,'ﬂc:',':',",q:,. b- Oul, uns | ¢ Cul, une d. Hon, Jamals
5.8, L pécifique sur la masure da le prassion arthrialie? uniquemant (aticies,  (OTMation pratigue | formation théarique |y formation
i uniquameni ot prtioue
conférences, etc.)
B L sachitd puiie i a1
o Hypartansion Canada o hypertmnsion acariafie <5 o LS S8 C oy fugcune da oo
(8gHA) sseistin
e plomsnu €. b wis | . Ja e suls pas
5.7 De quella(s) société(1) dédiéa & I'hypertension dtas-vous membre? L r"‘\‘P""‘“" z““‘“’; mambne da oes deut ambre d sicune de
o bbb i woodds cus socwites

hitps:/oraprdnt.ugtr.uquebec.ca/pisiprotege/biqw010.imprim er_questionnaire?owa_no_guestionnaire=12819&owa_no_version_guestionnaire=1
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Annexe 21. Methodology - Questionnaire for physicians
(English)

arara21 Questionnaire = Blood pressure measurement : Questionnalre »

Blood pressure measurement . Quastionnaire

Hom:
Code permanent 1

SECTION 1/ 5: HOME BLOOD PRESSURE MEASUREMENT (HBPM)

For the following questions, check the box that corresponds to your answar.

2 140 . M z 138
merkig and/or DAP i

a Mean i c. Mean SBP X 130 d. Maan SBF & 110

kg sod/or DBP 2

What s tha r

hypertansion with HEPM?

! &, Mean SBF 2

b, Maan SAP =

mmiHg and/or DAP X
0 monHy

. Maan SBP 2

‘mimkly and/ar DRP X
20 mmig

L o Mean SBP 2

L1 140 mmtg and/or | 115 mmMg and/or | 130 mmHg andfor | 120 mmMg and/or
SAP: Systobc blood pressure, DBP: Durstole bbod pressure D8Pz 80 mmHg = DBP z 85 mmg = OBP x80 mmbg | DEP 280 mmHg
. 3dayn b 3daye . 7 dayw 4 lda not knsw
How many days of shoukd ba takan "
L2 ith HBPMZ & Ydays WS dave &3 dars “‘qu ot
13.  How many measuremants shoukd be taken esch day with HBP M?
& Several measuremants st different Ume during the day over a few days
b Twice i the moming and twice in the avening
€. Thres tmes = tha maming and thies Dames in tha sven:ng
d. | do not knaw
o Tivm b. Faia g~ 4. 148 net know
14, When calculating the mesn value for HBPM, the values from the Pon e | [ e— & Lua ot
first day should ba discarded. difference ey
a. Strongly % Naithar Agran . Strangly
Dinagree b Homprea sar Disagina b o Agres
s I belleve that HBPM Ts useful for patiants whan tresting Hmb; b A;“"::'" i .
> hypartansion. 3 v T Cirongh
ypa! n Dissgee Oagroe il Strongly gree
1.8, 1bafieva that patiants thair BP correctly at h 2 b bl -
.8, ieve patiants can measura their BP corr at homa. Strongly = Agres nor 4 Agres o r -
Disagres ey Omagree Wty e
1.7.  Iballeve that HBPM can be used f iing the ic decio - h T .
7. can be u; lor making tharspautic decksions. Strangly " A 4 Agies -
Orsagree Omagrea Diwagres Strongly Agree
L I beliave that HBPM should be considared ss part of standard Wm; b ;_"f“‘:"' Lk l
"% hypartensive care. : ¥ * - iy Agr
Ypu oo Daagres g Strangly Agree
¥ 1w noy; b. vary Few . S o Hortofthem  a. Mmaet wil
[ " B y
P — (< 23%) (= 13%) (2 50} (n ho)
alda b Vary Py vLry o Mest of a Amost
19, | In your practice, what l the propartion of patients using HAPM? it nawd faer (2 25%) Gem an
Lam notsure (< 35%) s (2 50%) {x 50%)
» Rarnly & Occanmnaly 4. Fraguanily . Alrisat shways
- Maver (< 15%s of the (2 1% of the (2 0% of the (= 8025 of tha
tirma) wma) ) tema}
I c Id u. Amost
b Rariy S iy
Lio, Haw frequantly ks education provided to your patisats regarding prepte il i Fracuastly sevars
T HBPM? & ey Y (2 25%of the (= 50%ofthe | (2 50%of the
tima} tima) time)
I boparety | Fr .-:r' Sy
L11, I8 your practice, how frequantly do you use HEPM for disgnostic N [ < 15% of tve - S e
11 purposes? ) (x25%of the (2 S0%afthe (2 BO%ol the
e time) ma) tima)
d & Almast
b, Rarey 2 Fe "
112, In your practice, how frequently do you use HEPM to make | (2 of g | ; Ny gy S
“TT tharapeutic deciions ? e tima) (x 25%af the  (x S0%ofthe (2 BOWof the
tme) Lima) tuma}
b. Rarely € d e Amost
L13, In your practics, how frequently do you use HBPM for follow-up | (AN of g |, ey, | Pegoempe Sy
"7 purpossn? & N ) (x 25%af the | (= S0%ofthe | (= BO%of the
time) tma) vina)

hittps:#oraprdntuqtr.uquebec.ca/pls/prategebiqwd 10.imprimer_gue stionnaire?owa_no_quastionnaire=129158awa_no_version_queshonnaire=1
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1.14.

Qu ire « Blood p

Identify up to four potantial burriers that limit your intsrest for using HBPM.

|_| & Device cost for patients
[ | b Patent anviety
. Fatient unwillingness to perform HBPM
d. low patent refishility o report HBPFM readngs
u Insufficent bme to teach patsnt sbowt hama BP montonng
[ Insufficent Ume o calculale an average
@ Low remburssment lees for doctom
h. Caher, pisase specly

SECTION 2/ 5: AMBULATORY BLOOD PRESSURE MEASUREMENT (ABPM)

For the following quastions, chack the box that corresponds to your Bnswer.

& Mamn B8P = 140
iy and/ or DER 2
0 rwn|

What @ the recommended diagnostic threshold for

21 hypartansion with mean 24-hour ABPM?
22 What s the recommaended diagnostic threshoid for L
B hypartsnsion with day-tima ABPM?
What intarval should be usad for day-time measuremaent with
23 amem?
2.4 What interval should be used for night-time measuremant with
5 ABPM?
2.5 I bulieve that ABP M is usaful for L in traating |
26. I baliave that ABP M is wall tolarated by patiants.
27 I bafleve that my patiants have easy access to ABPM.
28 I balieve that ABPM is necessary to confirm valuss obtained in the
r office.
29 In yoor practice, what & tha proportion of patisnta for which
- ABPM s prescribed?
210, How is ed provided to your patisats regarding
t ABPM?
211 In your practice, how frequently do you use ABPM for dlagnostic
°  purposes?
212, In your practica how frequently do yoa use ABPH to make
©  therapeutic decisions?
213, In vour practice, bow frequently do you use ABPM for follow-up
" purposes?
hitps:/foraprdntugtr uquebec calpl gehiqw0 10 imp -

8. Mean SBP 2
140 mmig and/or
DBP = 30 mmHg

a, Mean SAP 2

140 mmHg and/or
DBP 2 90 mmHg

& 10-30 mingtes

| & 20-30
minutes

a 10-30
runules

o Strusgly
Diasgres

a
Strongly
Drsagres

a
Strongly
Disagros

Strongly
e o

"
Strongly
Crsagrae

. 1dg nat
Koo/

a lda
not know)

I am not sure

a Never

a, Never

266

b Masn S8F £ L3S . Masn 589 2 130

ad/er OBF & mmitg and/or DBF
B3 Mg 80 ety

b. Mean SBP 2 . Moan 58P 2
135 mmig and/or | 130 mmHg and/or
DBP 2 85 mmHg | DBP 2 80 mmHg

_| b. Mean SBP » €. Mean SBP
115 mmHg and/or | 130 mmHg and/or
DBP = 85 mmHg D8P 2 B0 mmHg

b 30-80 mingms . It hae Bitle mpact

d. Mean SBP & 130
ki e/ ar O0F 2
80 menig

d Mean SBP 2
120 mmHg andjar
DBP = 80 mmHg

d. Masn SBP 2

120 mmHg and/ar
D8P z 80 mmHg

d. T da mat know

! b. 30-60 <. It has it d. 1do net
manutes ampact knaw
| b. 30-80 L] It has Intie d, 1 da net
minules impact krow
€ Methar Agrea o Stuagly
». Disngree s vy . Agres i,

B . Maither ] &
Daagree ‘U‘;:r::: 4w Strongly Agree
b . Naither &
Dagres 1]‘.’.:{:: o Agrew Strongly Agres
B ©. Neither .
Daagrea 'EI":;'"": L AFEE o ongly Agres
» ¢ Neither N
Demagree a&::,:: d. Apres Strongly Agree

b, Vary Few <. Samm d. Must of tham & Almort ol
(< 25%) (= 29%) (i 50%) (& Wo%s)
b. Very d. Most of w. Almost
Faw & B them al
3
(< 25%) (225%] tz 50%) {2 BO%)

. Raraly ¢ Gcmslenally  d fraquestly . Almest always
(<1%softhe  (22Peofthe (2 30%oftha (& BO% of the
) ) a) [

c d a Amost
b Rarely | o anay Frquently aways
(e ™ (z 15%olthe (z SO%acfthe | (x 80%af the
) tima ] tima) uma )
-y a ®. Almost
Ky ke Occamanaly Fraquanthy abmays
(<25%0lthe  /\ 35a0f the | (2 S0%ofthe | (2 B0%aof the
tma) tima) time) tima))
e d ®. Almost
b Rarely | o casonally Froquentry alwars
(<I5%olthe (o J5u,of the | (2 50%of the | ( BO% ol the
time) tima ) tima) tama |
| ¢ d L u Almeost
b Raret | o aanaly Fraquantly always
(”:::i' e |z 25walthe (& S0%ofthe [ BO%of the

tema tima )

tima)

ire?owa_no_questionnaire=129158owa_no_version_questionnatre=1
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2,14,

Questionnaire « Blood pressure measuremenl ; Questionnaire »

Identify up to four potential barriers that limit your interest for using ABPM.

a Cost of the test for the patients

b. Pabents” lack of access to ABPM

c Patients' incapacty to complate test due to discomfart
d. Patient preference

u Non-avalabibty of ABPM at my workplace

I Low rembursemant fees lor dociors

@ Insufficient time to analyse the results

b. Othar, pleass specly

SECTION 3/ 5 : AUTOMATED BLOOD PRESSURE MEASUREMENT (AOBP)

1.

3.4,

3.5.

36.

37.

3.8.

3.9.

3.12.

3.13.

For the following questions, check the box that corr

u Mena SBP = 140
mmig and/or DRP 2

What s the recommanded for

hypartansfon with AOBP?

diagnastic  thrashold

When AOBP is wsed, pre-pr
are automatically averagsd.

A 5 min rest pariod is recommended before maasaring BP with
AQBP.

BP should be measured with the patient seatad on an
axamination table.

1 balieva that AOBP maasurement i superior to OBPM (non-
AOBP).

I believe that AOBP messuremaent is equivalant o both awake
ABPM and HBPM,

I buligva that AOBP should ba used to make therapautic declions.

I balieva that I have sufficient knowledge to parform and use
AOBP correctly.

In your practica, how frequantly do you use AOBP for

hypartanslon screaning?

In yoar practice, how frequently do you use AOBP for diagnostic
purposes?

In your practice, haw fraquantly do you use AOBP for tharapeutic
and follow-up purposes?

Which automated device do you mostly usa for AOBP?

a. Nooe, we do not use ADBP
b. [ do not know / [ am not sure

| & BpTRU BPMICO

| d. Cmron HEM SO7XL
= Microlife WatchBP Cifice
I Welch Allyn PreBP 2400
@ Cther, pleass specty

ds to your

! ». Mean SBP x
140 mmHg and/or
DBP = 90 mmHy

a True

a. True

]
Strangly
Disagres

| &
Strangly
Disagres

a
Strongly
Disagree

L s
Strongly
Denagras

a Never

a. Never

a. Never

a Naver

Identify up to three potantial barriars that limit your interest for using AOBP.

b. Meas SBP = 135 £
g and/or DBP

b. Mean SBF 2 |
135 mmig and/or
DEP = 85 mmHyg

g and/or OB 2

130 mmHg and/for
DBP = B0 mmHyg

Hasa S8F 2 130 o,

mmtg

. Mann S8P 2 120

rmiiy and/oc DAP

80 menHg

c Mean 58P 2 || d Mean 58P 2

- i "i"""'.‘."
| c. [t makes na
b. Faise difference
brase | Ll girmmmoo
(] & Peise < It makes 0o
b.Disagraa Tt Aate d. Agree
2 ¢ Naithar
Agres nor d. Agres
Desagres Drsagree
Je © Neither
Agres nor d Agres
Plsagree Dmagres
b c. Naither
= Agres nor 4 Agres
Dinayrwe Dsagrea
b ©. Neither
Agrea nor d. A
Plemime D"!lﬂm s
. Raraly © Ocasimmally  d. Fraquastly
(el ofths (2 29%aeftha (£ 30% ofthe
time) tma) uma)
[ d.

b, Raruly Occasanaly Fraquently
"‘?5_"'“' ey 2%l the | (= 50% of the
tima) pama ) ma )

[ — | e | 4.
¥ Occasionally Frequenitly
‘”f:.“i”’" (2 25%0l the | (= 50% of the
tima) tima )
. o d
b. Raraly Occasonaly Frequently
(c25Morthe (2 25%afthe | (x 50% of the
e time) tima )

120 mmHg andfor
DEP 2 60 mmHg

4. Ide set knaw

d. I do not
know

d. I do not
now

d. [ do not
knaw

a. Sunngly

Agres

.
Strongly Agree

"
Swongly Agree

"
Strongly Agres

"
Strongly Agree

#. Almest sbways
(= 90" af the
tima}

o. Almast
atways

(= B0% of the
Eima )

e Almaost
always

[z B0% of the
bima)

®. Almast
always

{2 BO% ol the
time]

hitps:/foraprdnl ugir.uqueb ec ca/plsiprotege/biqw010.imprimer_questionnaire?owa_no_questionnalre=129158owa_no_version_guestionnaire=1
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Questionnaire « Blood pressiire measurement : Quastionnaire »

a. Cost of device for physcians
b. Non avallabilty of ACBP davice at my office/ workplace

€ Nt having a room o leavae patient unattended for BP messurement
d. Insufficiant time ta follow guideines when measuring 8P with ACEP

e Other, plesse spacdy

SECTION 4 / 5 : OFFICE BLOOD PRESSURE MEASUREMENT (OBPM)

For the following questions, check the box that corresponds to your answer.

4.2,

4.4,

4.5

4.6.

4.8.

4.10.

4.13,

What s the recommended diagnostic threshold for
hypartansion with OBPH for tha genarsl population?

What percantage of the srm ciscumference should the langth of
the cuff bladder caver?

When measuring BP, the back shoukd be supported in order to
get valid results.

When measuring BP, the arm should be positioned below heart
Saval

a Hean SBP 2 140
mmig and/ov OUP X
0 mmby

a. Mean SEP 2
140 mmHg and/ar
DEP 2 90 mmHg

2. 40 ta 39%

a. 40 1o 9%

a. Trow

J a True

a. True

b. Mean 68P 2 135
ememHg and/ar D8P 2
B3 mmbg

b. Mean S8P &
135 mmHg and/or
DEP 2 85 mmHg

©. Msan S8 Z 130
menHg and/or DEP =
80 g

€. Maan SBP 2

1310 mmHg and/ar
DEP = BO mmHg

When measuring blood pressura in office during the initisl visit how many measurements should be parformed?

a. One measuremeant & sufficent
b. Two measurements and the average should be med

€. Thres measurements, the first resuit s discarded and the second and third should ba sveraged

d Three BP measuremaents and all three results shou'd be averaged

= [ donot know

a. Strangly
Diwsgres
I believe that I messurs BP ing to the ded ~ o
Quidelines. Strongly
Dusagres
I balieve my colleaguas (doctar, nurse and pharmacist) measure e
BpP ding to the iida li Strongly
b Cesagres
I believe that using a rtandardized OBPM ks overly time consuming - &
for my practice. Strongly
Dissgree
I beliave my offica s not groperly set up for me to measure BP in a "
standardized mannar. Strengly
Crsagras
& Never
In your practice, how frequamly do you usa OBPM for ’
hypertansion screaning? & Navet
In your practica, how frequantly do you usa O8PM for diagnostic i
purposes? 2o v
I h # ty d OBPM to muak
n your practice, how frequantly do you use - -

therapeautic decisions?

What [s the routine methad used to measure BP in your clink?
a. [ do not knaw/ 1 am not sure
b. Usng a manua! marcury sphygmomanom ster

. Using an aneroid davce

| d. Usng an slectronic oscilometne device [not automated for multiple measurements )

4. Mean 8P = 120
P
d. Mean 58P

120 mmHg andfar
DAF = B0 mmHg

b. 60 te 79%a 80 w 100% 4. 1da not knaw
b. 60 to 79% © 80 t0 100% g, L nok
know
b, Fabsa I makan e 4. 1da not knaw
diffarance
c. It makes no d. [ do nat
G-t difference know
- c. [t makes no 4. I do nok
bl difforence knaw
< Nuither Agrae «. Strangly
8. Prmres mor Disagree - Agren Agres
mr © Naither .
= Agres nor d. Agres 2
Dsagree Disagres Strongly Agree
"  Meithar »

2 Agres nor | d Agres .
Dagree Disagree Strongly Agree
b c. Naither '

Agres nor 4 Agres . —
Disagrea Dagree Swongly Agree
8 €. Nathar )| i
Agree nor d Agres
Disagree Dimagres Swrengly Agres
b. Rarety < Ocaamiomally  d. fraquently  a. Almost abways
(<25%afthe (22%eaflthe (2 50%afthe [ 80% ol the
tima) tema) e} tima)
A [ d. e Almast
b Rarely o casionally Fraquently atways
(€25%althe | . jeacofthe (2 50%ofthe | [z BO% of the
time)
tima ) e ) time)
fa [ d & Almast
o FANY | occasionally Fraquently wways

(< 25% of the
time)

{2z 25% ol the

(= 50%ofthe (2 BO% of tha
vima )

tima) uma)
e d
b Rateby Occasianally Fraguently
i< 3?2"‘)""“' (2 25%of the (= 50%ofthe (= B0% of the

tima) tima)

tme)

hitps:/foraprdnt.ugtr uqueb ec.ca/pis/protegesbigwl10.Imprimer_questionnaire?owa_no_guestionnaire=12915&owa_no_version_quesbonnaire=1
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anoro Questi ire « Bload p measurement : Questionnaire »

| & Using an ic device | d for multipla

4.14. In your practice, which ks the most common methed used to measure BP for cbese pstiants?

a1 do not knaw / 1 am not sure
b. Standard upper arm culf
€ Large or extra-large upper arm culf

d, Thigh cuff appliied on upper arm

| & Standand culf appled on wost

| | Wrst cuff appled on wrist

| @ Standard cuff applied on lower arm

4.15. Identify up to thres potantlal barriers that limit your interast for using OBPM.

| & Non bility of electronic oscilk device {non )
| b. Insufficent resources and squipment to measure BP

| & Tesufficent tme to foliow guidelnes when measunng BP

| d. Insufficient time to caiculste an svarage

| & Non-availab:
I. Other, please spacily

v of aducation material in my primary seITing

SECTION 5/ 5 : GENERAL QUESTIONS

For the following general questions, check the box that correspands to your answer,

5.1. What s your age group?
| & <30 years b, 30-19 years | € 4049 years d. 50-59 years a = &0 years
5.2. Indicate your sex.
2 Maie b. Femals c. Declina to answer
53. Indkate your profession.

Family medicne
Other, please spacify

a. 53 yusrn b 410 years € & 11 ysars
54. How many ysars have you been practicing your profession? & 51 years b, 4-10 yaars | ¢ 2 11 yoars
How many full-tima h. b ¥ L I

5.5, ractike? i4 yeors have you bLean In primary carg | & <3 yoars Ll b.4-10 ymars € x 11 years

a. Yau, thaaretical €. Yo, theoratical and & Naver received
s, oty | ® Yo il suly practical raming
a. Yes, ,

5.6 During your years of practice, have you aver raceived specitic thearetical anly | b Yes, . . d. Mever

* training on BP messuremant? (articias, practical anly thaaretical end recerved trainmg
practical
confurences)
b. La seckith
. Hypartany e ubbicolse €. 1 am a mamber sf
e P moumcon i both soclaties o Maikchar o tham
artériele (SQHA)
-l a b. La sccaitd ! c lama
5.7.  Which hypertenalon societias ara you a member of? Hypartension quathacoise member of both d. Nethar of
& 1 dhypertenson societies them
artdrimia (SQHA) )
hitps:/foraprdnt ugtruqueb ec.ca/pisiprotege/biqw0 10 imprimer_questionnaire?owa_no_questionnaire=12915&owa_no_version_questionnaire=1 575
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Annexe 21. Methodology - Questionnaire for physicians

(French)

8/10/2021 Questionnare « Mesure de |a pression artériele” Questionnaire »

Mesure de la pression artérielle: Questionnalre
Nom: .z

Code parmanent :

SECTION 1/ 5 : MESURE DE LA PRESSION ARTERIELLE A DOMICILE (MPAD)

Powr fes queastions suivantes, cochex in case qui correspond & votre chaix da réponse.

4. PAS moywnne 120
g et/eu PAD
oysnae 2 50 mmig

a PAS movesne & 140 b, PAS moeywane ¥ 135
mmMg et/ ou PAD mmiig et/ ou PAD
mayesns & $0venig  meyesna £ BS memig

d. PAS
mayenna z 120

uil diagnostique recommandd pour | a pas b PAS

Pour la MPAD, quel ast e
moyenne z L35

Fhypartansion?

L gt —_ u PAD mmHg wefou PAD
PAS ; Prewsion artdrmlls systaique, PAD ; Pressson artdrelie dustolgue as moyenne x 80
Hy rmHg
[ & 7jeurs . Ja o nate pan
1.2,  Pour la MPAD, pendant de jours ufs Ia o . . a Jenees
o le dtre : = P
13, Pourls MPAD, de de 1 ion erthrialie sre chaquae jour?
| & i rE SCTuren & dffNrents moments durant e journds, of o8 pendant guek]ues jours
| b Dwux fom le matin, puls deux fom le soir
© Trois foum e manin, puss traw fom e sair
i} Ju ne sals pas
= RS £ Cala na tak pas da
i Pour la MPAD, lors du cakul de la moyanne, las mesures da la - = € Celn e fait
il journda na pas dtra inch s 1 b P pas de diffdrence
€ Nion
A Fermentan |, gy gauccord | demsccard nlen  d.Enaccerd | O Permmesten
Ja crols que la MPAD est utile pour le suivi des patients traites o d En by
L5 : Fortament an o, Fortemant an
Fh fon. neiiry . con
yo Lo dbmaccond &N SOCOn e d
Le. Ja (r;h rq:‘cl“hl:‘p‘:hn_u Pauvent mesurer adéquatsment lewr o 4 ] b En e cq:-;-':. d En __V_'“‘:_ﬁ
pression artér| ok i kel s accoed _"'“" et accord s
1.7. Jacrom qua ia MPAD peut ftre utilisée pour prendrs das décilons % b En e e 4. En Pl
iy i " s coord Sapcczd an sccand accard accond
L Jacrois qus la MPAD devrait dtre conskddrés camme falsant partie a b En St B . 4 €n e
' dus soins standards pour Fhypertansion. Sisucooit désaccord, m o Fortement en
an socord sccord
b Trés pau €. Quelquas-um 4. La plupart a. Prauque tese
(= 19%) (= 29) (& so%e) (= masw)
d La w Promgus
o Dans votra pratique, qu'ella est la proportion de patients utilisant la phupant tous
MPAD? (= SO%) {2 B0%)
o Prasass
 Racamant © AToccasien 4 Freuerment ity
R & 23% du (a 0% dm licrcmirs
twripa) carnpe) cletuch
B a
. g e 11
Lip. A aualis fréquence vos patients I de I’ . wqu- ¥
=T relathvemant & la MPAD? 8. Jmnate (& S0% du
twmps) tmmp)
L] c A d & Presgus
Dans votre : & quella " s MPAD & o Aarwrm et V' oocas on Freg uem ment toujours
11 fing diagnostiques? a lamais | (e 35% du (= 25% au (= 50% du (= BO% cu
1) -mps) [ mmes)
[ 1 o - Pre
t.12, Dans wotre 4 quelle il la MPAD pour ~ Rarmmant Fréeg umemimamnt toujours
F prandre das dicisions tharapeutiquas? A (= 50% du (= BO% du
s} tmmps)
- Presg
Dans votre . & qualie ™ la MPAD & des . tou e
L3 fing de subvi? & jameis (= 50% du (= 80% du
mmps) L]
hitps://oraprdnt.ugtr.uguebec.ca/plsip ge/biqw( 10.imp _questionnarre?cwa_no_guestionnalre=129178cowa_no_version_guestionnaire=1
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1.14.

Questionnare « Mesure de la pression artérielle: Questionnare »

Identiflez jraqu’d quatte élémants potentials qua vous comnsidérez comme étant das barrldres qul limitent votra Intérdt &
utillser la MPAD.

anp o

Code de lapparel pour la patwen
Anxibté du parmnt
Raticence du patient A rdaliser |a MPAD

Farble fabilité du patient pour transmettre les résuitats da la MPAD
Manque de temps pour ensegner ia MPAD au patant

Manque
Honorasires pay devés pour les méddecing
Autre, veullar spécifer

rems pour calcu ler une Moyenne

SECTION 2/ 5 : MONITORAGE AMBULATOIRE DE LA PRESSION ARTERIELLE (MAPA)

Pouwr les questions suivantes, cochex s c.

2.6

2.7,

2.8.

2.10.

2.11.

2.12.

@ qui correspond & votre choix de réponse.

b. PAS moyanne X 135 ¢ PAS moyenne ¥ L30
ou PAD mmig et/ ou PAD
mayanne & 85 mmHg  moyenns X 80 mmHg

9. PAS moyenna 2 130
g

=t/au PAD

mayunne & 80 mm

a. PAS L} b pas ] . PAR siions Ll a pas
1 st b saull diagnostl de Phypereasd i o HAPA de moyenna = 140 moyenne = 115 = g moysnna x 120
s:hcu'u'l sa gnostique ypertanslon paur un memiig aifau PAD mmi wtfol PAD :‘Llimmhnq.:fg bty atfou PAD
moyanne = 9 maoyenna 2 85 rﬂ-\c‘ mayannae = 80
mmrg g o mmbg
a PAS [ b pas I | ¢ pas
L ¢ paAS moyenna
ri APA moyenne & 140 moyenne = 135 moyenne 2 120
;;‘}::l?m b sauil disgnostique da Fhypertanslon paur un MAPA da mmHg etiou PAD mmHg etfau PAD : 130 mmHg ut/jou mmHg wtfou PAD
maoyenna x 90 moyenna x B5 WD mopenne & 80 mayenne z 50
mmg
mmHg mmHg mmHg
& 20-30 miautes b 30-60 minutes c. Coln 8 pau d'impact d. Ja na sals pas
Lors de la réalisation du MAPA, 4 qual intervalle les lecturas L] a 20-30 | . 3060 || . Coln & pau | 4. 3 nesal
davraiant-slies s’effactuar durant ke jour? minutes N utes Tmpact pas
Lors de la réalisation d'un MAPA, & quel intervalle les lectures ) a 20-30 1 b, 3080 [ & Cola & paus 4. Ja e sais
davralant-alles ¥’ effectuer dursnt la nuit? minutes iU dimpact pas

. Fortamant en

. Mi en
b En dhsaccord  ddmaccerd nien

dhsaccord
Ja crois qua la MAPA est utile pour las patients lors du raftament de Fw‘ﬂ;-:un ) b En “uia':':
h . , ni
laur hypertansion. eerd ddsaccord ot g
a { . c N oan
Ja crols que la MAPA ast bien tkiré par las pstients. Fortament an B hﬂ:g dasaccord, ni
dsacoord = an accord
. L a R L] c tan
Je crols qua mas patlants ont facilemant accds & un MAPA. Fortanant on WSl ddsacennd, i
s coord an accord
Ja crois qu'un MAPA est nécessaire pour confimar las valeurs Fqﬂ“:“ o b. En Mm:w‘: “'n‘l
branuas an clf " ‘
TS B M ddsaceon Sdsaccard on accard
b. Tréa peu €. Quelques-una
o il (< 23 (2 29%)
| a. Jane [ b. Tras 1 e.
Dans votra pratique, qualle ast & proportion da pstiants pour qub un 4% P25/ P Quelqus-uns
MAPA ert prascrit? Ja ne suis pas (< 25%) (x 25%)
Caraan
b. Raremant < A laccasion
R — {< 25 du (& 25% du
armps ) Lmripa )
L b Jea
A quelie fré vos . e da I’ I v Rarerment F'accasion
relativamant au MAPA? A Jamals | (o 25% du (= 25% du
mrmps) tmmps)
\ B ] c A
Dans votre pratique, & quells fréquance utilisez-vous un MAPA & das || S Foesaniat
fins dlagnostiques? A Jamals | (< 25% du (= 25% du
tompe ) tmmps)
[ l e A
Dans votra pratique, & quaiie fréquence otilizer-vaus un MAPA paur || e ginans Foexsmion
prandre des décisions thérapeutiquas? a Jamais < 25% du (2 25% du
s ) tamps)
Dens votre pratique, & quslle fréquence utilisex-vous un MAPA & des | a Jamals e ek
finy de suri? RAarermant I'accasion

d.En accord

d. En
accord

d. En
accord

L) aen
accord

! d. En
accord

o, La phipart
(& 50%)

| o ta
plupart

(= 50%)

d. Fréquemment

[P Lmem

(= 50% du
tmmps)

| d.
Frdag uammant

{2 50% du
tmmps)

d
Frdq uemmant

(= 50% du
tem pE)

d
Fréquaemmaent

®. Fortamant en
accord

-
Fartamant an
accord

a
Fortemant en
accord

]
Formmant an
accord

L]
Fortmmant an
accord

. Presqua tous
(2 9O

e Presque
tous

{z 80%)

o Presque
taujours

(2 80" da
tmmpa)

| & Presque
toujours

(= B0 du
wmmps)

L & Prasqua
Toujoury
{z 80% du
mmpe)

L[] a presque
Toulours
(2 80% du
tmmas)

| & Presque
toujours

https:/oraprdnt.ugtr.uquebec.ca/plsiprotege/biqw010.imprimer_questionnaire?owa_no_questionnaire=12917&cwa_na_version_questionnaire=1
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2.14.

Questionnaire « Mesure de la pression artérielle: Questionnare »

(< 5% du (2 25% du (= 50% du (= BO% du

wmps ) e} mmpa)

Identifiez jusqu'd quatre élhments potantials que vous considérez comma atant das barridres qui limitent votra intérdt &
utilizar ta MAPA.
| a Colt da Mexaman pour la patent
(7] b Accés restreint & cet examen pour ke patient
¢ Incapscitd du patwnt b compldter Fexamen an raison de Minconfort
d. Pri drance du patkent
& MAPA non-dmponibla sur mon leu de travail
| f Honormires peu devds pour les mddecins
| @ Mangue de temps pour analyser bes résultaty
h. Autre, veuller spécifier

SECTION 3/ 5: MESURE DE LA PRESSION ARTERIELLE EN CLINIQUE - OSCULLOMETRIQUE EN SERIE (MPAC-OS)

La MPAC-OS ast una méthode de mesurg yn appareil auts & s ctures de la pression arténelle.

Pour las o ns hez la case qui correspond & votre choix de réponse.

3.

3.10.

3.12.

Quel appal

tamgs)

A PAS meyumns £ 140 k. PAS moyunne £ 135 ¢ PAS rsywnas 3 130 . PAS moyeane X 120
i FAD

mmitg et/ eu FAD T Hg et/ ou FAD
mayssma k00 munilg  mayenas k B35 mmilg  mwyanee X B0 mmig

s PAS 1 b pas
£ PAS moyenne
Pour la MPAC-0S, qual est e seuil diagnostique recommandé pour  TOY8Tna = 140 moyenne z 115 Mttt o
z g e
Fhypertansion? e wifou ALY | mmbG Siow AN s, =80
moyenne 2 90 moyenne = 85 el i
mmHg mmHg remiig
s wral b Fasnx e o
Les appareils utilisds pour la MPAC-OS calculent automaetiquemaent Voatrm 5 e P ¢ Cals na fait
la may des 8 - pas da différence
Pour la MPAC-OS, une péricde de repos dea 5 minutes aest c. Cala ne lait
recommandéo avant s mesura. .. Vsl b. Fau pas de diférence
La patient devrait &tr r una table d'examen pour mesurnar 1 ] . Cola nafak
sa pression arthrielte. .. Lt b P pas de afférance

mmig et/ou FAD
mayesae & B0 mmHg

L1 a pas
moyenna x 1210
mmHg etfou PAD
mayenna x B0

mmig

d Jenesas
(=]

d Jana sam
pas

o ML s
b Gn Shsaccord uq.uu:-:‘-l- 4. ¥n accord e
Ja crois ta MPAC-OS est supdricurs aux maesures rdalisées en diiiias " 7] b &n s ‘a:'j-" 4. En o 'i
clinique. ant an saccord, ni ent en
e ccord e u an accmrd o] accord
Je crols que Ia MPAC-OS est équivalenta aux résuhtats de la MPAD at 4 b. En = ';‘" d En .
du MAPA de four. mant an oty saccord, nl nent en
fo oM coord s . e accord e sccord
Je crols que la MPAC-OS devrait dtre employée pour prendre des - b En L kbl d En )
décistans th utiques. -t an o saccod, Y -t en
pauchp démaceord . en sccord mcwey. accord
Ja crois éder las - néc es pour rbaliser une i " b En d. En Hm.:‘“
HPAC- t utilisar I déquatemant. i an o
083 o ar I'appareil adéquatemant - ddmaccord sccond ot
. Wacemaat ¢ ATocasion | d Praquemsment S
» Jamas (= 29% du (= 35 du (= S0% du
(B de
g ) Crr s ) s e } ]
b c A d o Presque
Dans votre 4 quella i ia HPAC-OS & Raremaent I'occasion Fréguarmmant oujours
das fins de ddpistage da 'hypartansion? a lamais (< 25% du (® 25% du (= 50% du (= BO0% du
tmmos) mmps) e ps) mmpe)
b c A d & Presgue
Dans votre " A quaelie P ey ta MPAC-OS A . Aaremant I'occas won F ey e it Lo jours
das fins dlagnostiques ? 4. Mt (< 25% du [z 25% du [z 50% du (= BO% du
) mps] Lyl wmps)
L} lea d e Presque
‘occas. F METTY T »
Dans votre pratique, 4 quelle fréqueace utilisez-vous ia MPAC-OS . Aarsion. ! xl Binei .y Sinccnirs
pour prendre des décisians thirapautiques ou & das fine de suivi? & lamaim (< 25% du {z 25% du L= 50% du {2 BO%W du
o) mmes) tmem ps) Empa)

de MPAC-0S utili e princi pour

on artériaile dans votre lisu da pratiqua?
&, Aucun, nous n'utiisons pas la MPAC-05

b. Ja ne sain pas/le ne SUS Das certan

¢ BpTAU BPM100

d. Omron HEM 907XL

& Microlife WatchBP Office

https:#oraprdot.ugtr.uqueb ec.ca/pis/protegesbigw010.imprimer_guestionnaire?owa_no_questionnaire=129178owa_no_version_questionnaire=1
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a/10/2021 OQuestionnaire « Mesure de la pression artériefle: Questionnaire »

[] . Welch Allyn Frofif 2400
| ] 9 Autre, veuilex spécifier

3.13. XIdentifiaz jusqu'é trols élements potentlals que vous consldérex comme étant des barrkres qui limitent votre inthrdt &

utiliser la MPAC-OS.

Codt da 'sppared pour ks méddecins

MPAC-OS non -dsponble sur mon beu de travall

Mangua de temps pour rdalser s MPAC-0S selon les lignes directrces

[
b
_| & Absence d'espace dédid pour |8 mesure de la pression artdnelle
| d
& Autre, veu ez spécifler

SECTION 4/ 5 : MESURE DE LA PRESSION ARTERIELLE EN CLINIQUE (MPAC)

santé.
Pour les questions suiventes, cochez I» cese qui correspond & votre choix de réponse.

A PAS movenne i 140
mmig et/ ou PAD
mayanne & 59 mmHg

b, PAS move
mmbg et/ o
mayenna 2 B3 mmHg

wne z 135 &
o

AS moyenns & 130 4
mmig et/ eu PAD mmig
mayenne @ B0 mmHg moyunna 80 mmig

o 140 TG A 1 L = AR seympow
a Avec la MPAC, qual est la saull dlagnostique recommandé pour ey . P = 110 mmHg atfou
*  Ihypartansion pour la population générale? mmHg atfou PAD mmHg stfau AD e s BO
mayenne z 90 mayenne z B85 g
mmHg mmHg mes
a 40 & 3 b 80 & 20N c. 50 & 100%
ez Quelp de a du bras la long dala | )
- chambre pneumatiqua du brassard devrait-sile recouvrir? & 404 59% l'b, 80§ 7% ) c. 80 & 100%
a.vrel b. Faux " c":"'.:"":‘:" e
43  Lors de ls mesure de la pression arvirieile, le dos devrait dure ue c. Cola ne fa
2 appuyé afin que las résuRats obtanus soient valides. &. Vrai nan pas da différence
4.4, Lors dela mesura da la prassion artérisile, le bras devrait dtre T I | ¢ Cela na fat
e positonnd plus bas qua la niveau du caaur. . Vrai | b. Faux pas de diffdrence
4.5, Pour la mesure da ta prassion artérielle an clinique au cours da la Waita initiale, de devraft-on ?

| & Une mesure suffic

Deux mesures el la mayenne doit dme utl isde

.
b

| € Trois mesures, e premier rdsultat est écartd ot c'est [a moyenne des
d. Tros mesures, st c'sst la moyenne des trois masures qul est utl sde
e

Je na sam pas

a_Fartemani an

Sasaccord
- Ja crols que je Ia artirialle aux L] a
% lignes directrices. Fortemant an
s coond
*sT cro que mes colkh « ins, i at pharmaciens) Ll
- masurant la prassion artirislle canfarmément aux lignas directrices.  Fortament an
désacoord
Ja crols que mesurer la prassion artérialis de maniire standardisés Ll .
4.8. nécassita trop da tamps pour &tre inthgré dans ma pratdque Fortement en
professionnalie. vy
Ja cros que Faménagemant dea mon lieu de traveil est inadéquat ] a
4.9, pour me de la p (! artiriellea de manldre Fortamant an
standardisés. papmindhy
. Jamais
4.10. Dans votre ique, & queila lis la MPAC i des | .
=% fins de dépistaga de I'hypartenslon? & amuy
411 Dans votre » 4 quaile stilis. la MPAC & des | ~
*  fins diagnostiquas? 5. Jamais
412, Dans votre 5 & quelie fré ills. la MPAC pour |
**%*  prandre des déclsions thérapeutiques? 4 & Jamaty

UK chr T e QL T

b [a ddeaecord

| b. En
s accord

b. En
déssccord

L) b En
s accord

b. En
déaccard

b. Raremant
(< 29" du
tamps }

-1
Raremant

(=< 25% du
temes )

J b
Haremant
(< 5% du

mmes )

b
Rarsmant
(< 25% du

mmpe )

< Mian
ddsaccord, ni en
accord

€. M an
ddsaccord, nl
& accord

€ M an
ddsaccord, n
o acoard

c Nen
ddsaccord,
an aocord

c. M an
désaccord, ni
on sccard

« A Foccasion

(2 215% du
o)

c A
I'occanion
(& 25% du

mmpe)

c A
I'cccamion
(z 25% du

tempEs)

¢ A
Ioccasion
(= 25% du

tempa)

d.En sccord

! d. En
scoord

| d.En
accord

d.En
wccord

d En
accord

4. Fréquemmaent

(& 30% du
tamps}

d
Frequemmant

(= 50% du
wmps}

a
Fréquemmaent
(= 50% du
mmps)

d
Fréguemmant

([ 50% du
wmps)

PAS mayenne & 120
«t/ou PAD

L] a pas
moyenna & 120

mmHg atfou PAD

mayenna x B0
mmig

d. Ja ne sais pas

L] d 3enesas
pas

d. Ja ne gas
pas

a. Fartarnent an
accerd

-
Fortmment an
accord

-
Fortement an
accord

.
Fortemant an
acoord

-
Fortmmaent en
accord

o Presqus
toujaurs

{x 80% du
tampe)

& Presqus
toujours
(2 BO% du

wmps)

o Presque
toujours
(z B0% du
mmps)

a. Presque
toujours
(= B0% du
wmpd)

https./foraprdnt.ugiruquebec cal/pls/prolege/bigw0 10 mprimer_guestionnaire?owa_no_que stionnaire=129178&owa_no_version_questonnaire=1
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8/107/2021 Questionnaire « Mesura de la pression artérielle: Questionnare »

4.13. Quella est la méthode usuelle pour r s lon artérlalle dans votre lleu de pratique?
| & Ju e sas pasfle ne Suls pas cartain
| b. Unlisar ur sphygmomanomdtre au Marcurs
| & Uthsar un apparel ansdroide
4. Utilisar un appareil cscillamétrigue dectroniquae (sans mesures multiples automatsdes)
& Ltiiser un appareil oscillomdtrigue dlectronique (svec mesures mMultiples autom atisdes)

4.14. Dans votre pratique, quells est a méthode nsuelle pour maesurer Im pression artarielle chaz les patiants obdsas?

a. Ja ne sais pas/la na suls pas cerain
b Brassard standard, appliqud au-dessus du coude
mEN: rd large ou ext ge, applique au-dessus du coude

|| d. Brassard pour cuisse, appliqud au-dessus du coude

[ = Brassard standard, appliqusd au nivesu du pognat

[ | ¥ Brassard pour poignet, appliquéd su nivesu du poignat
[7] @ Brassard standard, appliqud au niveau de lavant-bras

4.13, Identifiaz jusqu'd tois &lemants potentlals que vous considérez comma étant das barridres qui limitant votra intirdt &

utiliser la MPAC.

MPAC non-dsponible sur mon keu de traval

Manque da ressources ot d'équipemants pour mesurer |4 pression artdrielle
Manque de temps pour suivre les lignes directrices portant sur la MPAC
Mangue de tem ps pour calculer une Moyenne

Matérial éducatf non-dmpanible & man ey de pratigus

Autre, veuller specifiar

~s ap o

SECTION 5/ 5 : QUESTIONS GENERALES

Pour les questions suivantes, cochex la case qui correspond & votre choix de réponse,

s.1. A quel groupa d’Age appartener-vous?

| a <30 ans [} & 30-39 ans c 40-49 ans | ] d 50-59 ans

5.2, Indiquax votre sexs.
(] & Mascuin [ ] b Féminin | € Japrétére ne pas répondre
53 Indiquaz votre professlon.

| Mddecin da familla
Autre, veullez specifier

= x &0 ans

a5 3ans b 410 ans
5.4, Depuls comblan d'années pratiquex-vous votre profession? || a %3 ans || b 4-10 ans
s.s. Comblen d'années aver-vaus exercéd & temps complet dans un 1
3 cantaxte de soins de premidre ligna? } 8. 53 ans B, 4-10 ans
. Gul, uoe formation
thiarique uniquemsent &, Oul, une formation . Oul, une formation
(articles, aratique at pratiqua
)
! a oui, une
Y Durant vos années de pratique, aver-vous défd recu de la [O7Taben théorgue b. Qi une <. Qul, una
. formation spécifique sur la mesura da la p o ? —_ T Tion p us . thedorigue
[armcies, un i L an £ at pratque
conférences, ec. |
a. Hypartansion . Ju suis mamixe de
Canada s daux saciitis
De quella(s) société(s) dédiéa & [I'hypartension &tes-vous a Hypertensian €. Ja suis
57 membre? Carada dhypertansion  TeMETe o Cas daux

artdrialie (SQHA)

€. % 11anm

c 1l ans

€ & it ans

d. Mon, jaenais ragu de
farmatian

| d. Non, jamais
oGy da formation

L1 d Janems
pas mambra
d'aucuna de ces
soCHtl

hitps://oraprdnt.ugtr.uquebec.ca/pisiprotege/biqwi10.imprimer_questionnaire?owa_no_questionnaire=129178&awa_no_version_questionnaire=1
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Special document

Annexe 22. Reference list of poster presentation for scoping
review

Todkar, SK, Padwal R, Chauvette S, Cloutier L. (2019, September). A scoping review for
knowledge, perception and practice of health professionals regarding blood pressure
measurement methods. Poster Presented at Canadian Hypertension Congress, Edmonton,
Alberta, Canada.

Todkar,SK, Padwal R, Cloutier L._“Health professionals and blood pressure measurement:
scoping review and protocol for knowledge, perception and practice” Poster Presented at
UQTR le concours d'affiches scientifiques ; 2019 March 20; UQTR Trois Rivieres, Quebec,
Canada.

Todkar, SK, Padwal R, Cloutier L. “Health professionals and blood pressure measurement:
scoping review and protocol for knowledge, perception and practice ” Poster Presented at 28th
European meeting on hypertension and cardiovascular protection; 2018 Jun 8-11; Barcelona,
Spain.

Todkar, SK, Padwal R, Leclerc AM & Cloutier L. “Scoping review of knowledge, perception
and practices of health professionals in regard to home blood pressure measurement.” Poster
Presented at: UQTR concours d'affiches scientifiques ; 2018 Mar 21-22; UQTR Trois Rivieres,
Quebec, Canada.

Todkar SK Padwal R, Leclerc AM & Cloutier L. “Scoping review of knowledge, perception
and practices of health professionals in regard to home blood pressure measurement”. Poster
Presented at: L hypertension artérielle et le cerveau, 26e Réunion scientifique annuelle; 2018
Jan 25-26;Quebec,Canada.

Todkar, SK Padwal R, Leclerc AM & Cloutier L. “Scoping review of knowledge, perception
and practices of health professionals in regard to home blood pressure measurement.” Poster
Presented at Canadian hypertension Congress; 2017 Oct 12-14; Toronto, Canada.

Todkar, SK & Cloutier L. “Assessment of knowledge, perception and practices of Canadian
health care professionals in regard to blood pressure measurement in primary health care
settings. A review”. Poster Presented at: Le rein et ['hypertension artérielle, 25¢ Réunion
Scientifique Annuelle; 2017 Jan19-20;Montreal, Canada.
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Annexe 23. Posters for scoping review

LT A Scoping Review for Knowledge, Perception and Practice of Health UNIVERSITY 85
Universit du Québec Professionals Regarding Blood Pressure Measurement Methods ALBERTA
8o dkar K, RN M.Sc. Ph.D. (c)}1; Padwal R, MD M.Sc., 2c s B.3c 1, Cloutier L, RN, Ph.D., Professor 1

Unlversité du Québec & Trois-Rividres, Trols-Riviéres, Québec, Canada 1, University of Alberta, Alberta, Canada 2,

= Canads has highest BF comral rates, yet, 1/3™ of the populstion
{32.5%) reman aither unaware or nof controlied Thus susceotible o

ummnnmnmrmammmwmrm

camplications (1]. clasuified m negative unce they demanstrated lck of theorencal and
= Accurste blood pressure messuniment [3PM] i a fundamantat aspect mmmwnhw!mmmd
of hypertension management [4]. mabity (o recogni

Lack of imowledge about wu«mm:«mmmnn

an importam barrier 1o the use of HBPM and ABPM methods (7, 8]

Reaults of & review ceported deficencies i theareteal and practcsl
edige of HPs regarding DBPM (3]

= Guidelnas for 8PM, namely ambulstory (ABPM] home (MBPM,
mutomated [ADEP) snd office (Q8PM), are published by hypertensian
el iy mchudiry Hypertenucn Canada (1]

= However, studies have shown thal BPM is lews than optimal {581

= BPM methods have besn sudied indheduaily onceming either = 5o far, the of aurses and has not
ingrwiedge, perception and practics but not syibematcally snd not in been studied in Canada.
Canada.

= Since hasith [HPs} play am fomape ol in b) For Percaption-
management, 3 clearer picture af their knowledge, perception and = Majority studies on HEPM [L0) ABPM (5), ADRP (1], OBPM (2], wers|

clasified a5 positive unce they thowed poutive pertepticn smongst
HIP'y iy the usefuiness of BFM methods.

2. DBIECTIVE = Althcugh HPy were positive stout wefulness of BAM methods, wee
2 4Py were not confident sbout fully endoning BPFM methods into Their
|' h_hm u woping review fo identily all the sludies saeming [ 11 ey wes ncludid for quastilative srethess practice bocswse of the barriers. Thew barrien

nclude
* Some lorused on | FW (151 ABFM [LA], ACHF (41, rugor oy Raued on DRFM 9] =
S I G R B | | o it 274 5 Mk L 0 e et s Clence o P il e, f by o

3. METHODOLOGY s 3o far, the , of nunves and has not been
studied in Canada.

Duatabrace - CINAHL and MEDUINE

Larguage- English and French

inchusion criteria- Studkes focusing on

*  knowledge snd/or perception and/or practice, AND

»  BPM methods nanely out of cffice (HBPM, ABPM) in office (AOBP,
QBPM]) AND

= HPs nurses, and pharmacist).

practice with regard to BPM mathod iy needed.

= Majority studies on MBPM (111, ABPM {10}, ACSP (1) and OBPM (29,
were classifind i negative since they showed mapor deficende in the
mmplementing BFM methods for hypertension management s
recammended by guidelines.

Resules of & recent Canadian study indicated that only 14.4% of tamily)
plepicians use ABPM for disgnostic purpose, whersss 224% e
HAPM, and 54 1% use manusl CBPM a3 the routine method 1o sresn
patients for high B, while 41 9% 4re wing ADBP mesurement (5]

= Barriers 1o umatistactory practices for BPM methods reslied from|
snvionmental  aod  economic  facton that  incuder ek of
resnbursement to physician, lack of time for HPs to meamre |
according to guidelines 78]

$o lar, praciice ol nuries and pharmaciity hava nol been studied in
Canada

u_mmmmm-u_aw
h-t-ns—-u-w--mmn-
- mdmhmmmummmu
ongong

Critaria bur clapification o siudin-
= The 3 concopts wore defined. Basod on these definitions, the data was
extracted fram the published studivs.
v For cach concept, & clasvification was defined sccording to rewty
presented in each study,
Results were classified as negative f the reported responies were
£50% and as poaitive I the reported responies were »30%.
= if the studies did not repart specific results, the decision wai bated on
thie suthor'y conchuskons.

Tiowwom awivasieg o 00 raeal
e e s T e

arm pot fr wmad a

. m_udurm'mmmum-

Lot Sociétd quebAcoise | “™*Y S st stiliroom Jor imprivement.
Q nmn-r:w.-smlr-nu e ] d ch data Canada and
. the and practice of FPy
QUEEN wﬂmnﬂnmhmwn
FUZARETH AN IncTeae of o practie.
Thhia, improweng P controd rates.
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Lrmversiie du Gumlowc
A Trom Rasinm

DUCTION

Hypertenuon afiscts 40% of the |Iuh-l adull population aged » XSyean [1]
In Canada, b1 have been diagr 1.
lvn with sgndficant improvement in BF control rates, one thind of the pogulstion {32 5% nemain either unaware of
{eovonary heart drsase. chionic kidney disesss, stroke) (11

spect of [4)
ik (4]

= mmmm
= Inconsistency in BPM resuits inda trestment el

CGuidnlings reganding 8P methads, namely in office, that inchudes office (GAPM] snd automated [ACOF) sod oot of
affice. that includes smbulstary (ABPM) and home (HBPALL have been ciearly established by hypertenuion sockties
arom Uhe globe miuding Hyperienson Canada |5, Howsver, stusdies have been publihed wating thal B2 b ey
Uiam aptimsl [4,5]

= Since heatth prodeisionasls (HF) play an impartant role i BPFM snd fypertenuion mansgesment, & cloarer picture of
Uve knowiedge, perceptan snd pracics of P 13 nevded.

74 redrvat. sludees were identifed, 8 mel the inchesion critera,
Majority of studies enrolied phyiicun, whenms reied
» ue to 2 letaer numiber of shuies on ADBP (1) and ABPM (T}, the rmdlwmlnpﬂmtwrﬁruwmhm

Racords identified through CINAHL and
Medine datalinse toarehug
fn = 5352}

¢ 3 Duphicates romaved

! {n38)
N S

|n = 4418)

Recordy exchused sccording (o 1k
0t atiract were non- reeeant

] Iy tn e aa2s)
Ful-tant grtiches svsetied lor ehgibiiny Futl-tet artiches escluded,
| in =88} ‘ l'anudmm(l;‘:rm;:wnmmu

Studies included in guant Zatrve wrthesis (final
e

|
HBPM
{n=1n)

Ina&8)
Figure: 1 Flaw chart far litarature search (Adapted from PRISMA flow diagram {2005)

v o

AOBP
(n=1)

OBPM
[n = 43)

 ABPM
n=7)

1 OBPM

* Knowieden Majorty of the studies found & gereval lack of Wnowledge among pinsiciars snd nures regarding
cormect BPM techmigues fex. wnable to idenbity reference wales for dlagnosis of HIN)

* PRrcepthen: Very few itudies (3] aseeised it sspect. However, the ondi ideniifed thowed poutve perceplion
among prsicians snd nures towards useuineTs of OBPM method in tinic. 50 fsr, perosption of Ue HP has nol best
Mudbed o Canads

= Pragtice; Matortty af the studies thomed urmstifactnry practics mganding mplementing DFM method m mesmie
BP worrectly for dlagnows snd mansgement af hypertension, Rrsalts of these studies showsd that magarity of the
phvyuiciant and surses are ol uiing the suscultatory techrgue to meassrs B in clinic

= ot g hiree ot been shadied

L AQBP
 Kncreledas and pertestion: So far, knowkodge and parceptan of HE huwe not been itudied
* Bractice; S0 lac, thave & only ore Sudy svadable for ADBP I8t partislly dudied the practice of Canadian physicans
and the resulls ihawed that only 11 1% physiclats ween wibng ADIP method for disgrous of hyperomibon [8]. S far,
ractice of narses and pharmaceits have rat been studied

1. ABPM
S0t of P b been Rudied for ABPM.
v Peroeniign; Msority of the dudies denlified showed povilive nmmn wTang mageity of physcans Llowards
ubetulreis of ABFM for Sgnone pupote
v Praciige; Majodity of the studies identified thowed um‘dmaw Practios amang rm-mm and nured Towands
wlilizing ABPM in clinical oractice for dagrodic purpose. So lar, practics of nunes and pharmacil heve o bewn
Hiaded o Canada

4. HBPM

* Knowiedgy: Maorty of the sudies found insdequate inowledge canceming HIPM guidelines and wnabile o
cormectly revagnize rifemence valuet for the Sugnous of fypemenuon wng HEFM, 5o far, knowhledge of HP has nat
been sludhed in Canada.

* Pyrorption; Missd rmsults worn founed. Same sudies showed postve perception among phyican and nures whils
ofhert thowed lemn poitie pertspion towands usehubmess of HEPM for dugnontic purpote snd lolkw-up.
¢ Prestiog: Fewlls showed et alectony prscticn smong majpority of and v lowandy

AP for shagnasc purpove nd tecommending HEPM to theie patieria
hsew nat bemn sied in Canada.

= 5o fer, and d

% Lo b ot (ZOLEL & rowbototon sy s b rwlied B o v Sy JEIIC Luwvmrt, 30 (B38| 2214 360

Paintnlier C. o8 ol (7011}, Crngrmmm 1 ppmrtuman (4 Cor e Campuiun bvieal Avssmime srnad 18/{1] 006
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HEALTH PROFESSIONALS AND BLOOD PRESSURE MEASUREMENT: SCOPING
REVIEW AND PROTOCOL FOR KNOWLEDGE, PERCEPTION AND PRACTICE

Todkar S, Ph.D. student blomedlcal sciences; Padwal R, MD MSC?, Professor; Cloutier L}, RN, Ph.D,, Full Professor,
Université du Québec & Trois-Riviéres, Canada® University of Alberta, Canada ?

UMIVERSITY OF

& AT BERTA

Literature sewch databases- CNANL and MEDUNE.

- Engiian and French.

Englushon criteris- Studies incuded had 1o have » focus on ane of the 3 themen.

knorledge,
BPM methodi in office (DEPRE or ADEP) 01 aut of office (HEPM 0 ABPM) AND HP [physicians, nurses, phermacist).
Enclumion criteris- Sudbes inchading students (medicine, mursing and pharmacy) wens sxchaded

Following are some examples of themas for

GINAS  Groupe Interdcipbnaire
de Recrarche Apphoode
o Santh

quastions that wil be used In the online
Kngwindge
) for of using

OBPM/ AOBP/ ABPM/HBPM. v
2. Proper BP protacal.

Psresgtion

1. Perception towards usefulness of ABPM.

2. Perception on the ability of the patients ta
parform HBPM.

Pratics

1. Routine BPM mathod usad for wreening of
hypertension.

2. Routine BPM method used for follow-up of
patients with antihypertensive treatment.

La Sociid québécoise

DHPERTENSION ARTERELLE

7, perception, practice, AND
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SCOPING REVIEW OF KNOWLEDGE, PERCEPTION AND PRACTICES OF HEALTH

: PROFESSIONALS IN REGARD TO HOME BLOOD PRESSURE MEASUREMENT @ vviviasine o1
K S o Todkar SK, inf.Msc', Padwal R, MD MSC?, Leclerc AM, inf.Ph.D{c)?, Cloutier L, inf.Ph.D! :!; ALBERTA
Université du Québec a Trois-Rivieres, Québec!, University of Alberta, Alberta?
BACKGROUND — TABLE 2 Rervuits of Scopieg revirs from wincied HBPM studin DISCUSSION

factor for cardiovancular diseases (1).

thus suaceptinle to complications (1,2}

widety avallable i Cansda (3],

aifice messucerment spec(ically for diagnentic purpose [3) .

sudagtinal (5.

Knwiedge,
countries but very iitlhe has been done in Canada.

* Approumataly 23% of Canadian peguiation represert a magst rsk WO h i

* lood pressure contral rate has improves) progressively from 13.2% in
1592 to B4.6% in 2007 and to BA.1% (2013) most recently, but 2 1/37
of the population [32.5%) remaing either unaware or not contraded

* Slood presture meaiuremenl (BPM) n a fundements! sspect of
el regarding BPM have baen

Home BPM (HBPM) s Wrongly recommended in porforming out of [l e i

Health professianals (HF] play important ol in BPM and hyperension [t i =i
maragement Thergfore it B necetsacy that WP follow the  Jaswe -
recomimended procedures to mesture BF accurately and alio sngune g
ther patients have adequate training to messure ther 6P 5t home (4)
However it has been ween that HAPM oracticss among patisnts are

percetion and practices of KP was sysesaed in different

KNOWLEDGE

= Enowbedgs wai a less studied aspect. Of € studes dentified 5 shudes
sowed lack of imowledge. Lack of knowisdge wan ween among fudies
pertormed in Euope and Asla. Magrity of HPY were unable to comectly
recognire tha refurence values, correct technique and HBAW gu-delires. So
fas, N Canadian study has assessed nowledgs of HP regarding KBPM.

PERCEPTION

. pthan was the mait studked sspect. OF 12 studies identifieg, 7 tucies

OBJECTIVE

b i . — —

To review the R and prat

METHODOLOGY FOR REVIEW
= Uterature search data base- CINAHL and MEDLINE databaset
= Language- Eoglish and Frenca.
* Inchusion criteria- Studies ncluded focuied on the 3 domaina

knowledge,
practices, i mathod of BPM (HBPM| snd hesith

* Knowledge, perception and good practices are essentidl components of

« The present woping review suggest that despite the CHEP recommandations,

showed postive perception towards the use of HEPM while 5 found less
potithve perception. Less posither perceptiont were seen among studies
performed in USA, Canada, Europe, and UK. So far anly 1 study in Canada
assensed the perceplion of HP and identified less posiive perceplion. Yel
majority of HP recognired importante of HEPM in hypertenvon
rranagement and are recommending It 1o Uheir patients.

PRACTICES

= Practice was modesately studied aspect a compared o knowlsdge Of 9
wudes identified, 5 studes showes watisfactory practices while & found
less satafactory practiced. Lexi satisfactory praclices wire yoern smong
studies performed in France, lapan and Carada. More than haif of the
phyikoans ol use manual CASM (54.2%) and confinue 10 use techmigues
that gre not recosmemended By CHEP (6), On candrary, slucies performed in
Furope demonstrated majority of used HAPM for cagnosis and
ongoirg managemaent of hypertension (15,17, 20}

CONCLUSION
accurate BPM.

Canadian physicians nill use suboptimal BPM for screening and diagnous of

perception,
# professionats (H?) respectivily

RESULTS FOR HBPM
= 67 relevant studies ware identified, 16 mat the inchukon criteria.
= 12 studies enrofled phytickany, 3 nuries ard | pharmacsis

« Not much data b available in Canada and although the resufts couid be

= B (50%) studles were web based urvey.
r Tatie1: Overall resuits of scoping review

b g ke L i L § 54 (i A s P e b i s

and majority do not follow the recommanded techniques for
BPM (6).

REFERENCES
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ASSESSMENT OF KNOWLEDGE, PERCEPTION AND PRACTICES OF CANADIAN HEALTH CARE
PROFESSIONALS IN REGARD TO BL.LOOD PRESSURE MEASUREMENT IN PRIMARY HEALTH CARE SETTINGS.
A REVIEW

Todkar, S K inl,, MSc', PhD

& Clouller L Inf., PhD Professeure titulairo',

Département des Scikencas Infirmiéras, Université du Québac A Troia-Riviéres

| Knowledge:

1

1 Perception:

Practices:

ANALYSIS FOR HBPM
HBPM can be used in the diagnosis of hypertension (CHEP -
guideiines, 2018).
10 shudies correspanding to criteria were identified Out of these 7
studies wilh strong evidenca fo Inclusion criterias were selecled f

ABPM and AOPB

Studles Identified have mainly focused on validation of the
davices and the usefulnass of BPM meathods for the diagnosia
and management of hypertension .
5o faf. m our bul knowledge no studies have been found

BACKGROUND OBJECTIVE
- Biood pressure control mike has improved progressively from 13.2% in 1992 to 84 6% in 2007
and to €8.1% (2013) most recendy, but l one third of the populaton (32 5%) remains aither To mview the Meralure micvant fa knowledge, perceplion and practices of heath cam
unaware or not thus (1.2) professionals in regard 1o e (OBPM. ADBP} and amhulslory messurements
= The guidelines with regard to the lc:.mod BPM methodology are clearty described ang have IABPM. HEBPM}
been widely available in Canada to improve blood pressure control.
+ Impartant changas have taken place recenily in tha diagnostic algorithm including the addition of METHODOLOGY FOR POSTER
blood (AOBP) (3)
«  However, and L of heaith cars {(HCP) has not been 1. Data base- CINAHL and Medline
since the of moucmnqu 2. Language- English
- Whh tha goal lo improve blaod p wa intend ta 3. Kay worda - BPM, moniloring, determination AND HBPM, OBPM, AOBP. ABPM AND
assass the 3 domains with rlg.rd to all BPM melhodl in primary heaith care seltings across AND doctors. nurses, pharmacists.
\-5""" 4. Inclusion criteria- Llhrlmru included hcused an the 3 domains. 3 methods of BPM
e A will be and . A review of ail sfudwes having (HBPM, OBPM. ABPM) and health care professionals respectively
previousty assessed these BPM methods wm be to Wentity key and resuits
RESULTS FOR HBPM LITERATURE REVIEW
Dosmasn Instrumen
Vi, Populeten (mode
Country. Alm {Nj Practices | o distrbution) Aoty
(Na Of Na Of | (Na ¢
GUIDELINES Therma) Hams) L]
Cheng C.atal |To mssess comrmunity - v - Perceplars wers posiive.
2003 and  unfversty  based|  Prinary care {19) Web based  [-64% wara pomtivs with HBPM use far irealing Hypertsnsicn
USA primary cae phywsiclan|  prywicans Questionnare | ~A5% agroed HEPM cousd enhance compllance.
UNC VI 2003 |opiricns soout HEPM (138 52 HBPM probism n
ASH 1966 [*Community-Dased PCP wara mors pallmmmm PCP ta beiieve in e benefis of
HEPM Lse
Timler A, olal  [Ta chian the vews off - Perceplions warm poaive.
2006 Hurganan pamary care| Pramary cane - v Wob based  |-50% PCF recommended HEFM cfien or simast ail he lme Lo (her patients
Hungary TE% i1 of HBPM of iher conuiderabla 07 @xiteene mponance
ESH 200382005 [HBPM (405) (NIA) (A} |Practices wenm smmtscory
-5 5% use HBPM for wherass 98 7% use HBPM lor traraceutic purpose
Logan AG atal (To amsess the altiudes ol - Percantions werg less positive.
2007 Primary cars physicians Prmary care v v ~Only 13% physicans profered HEPM 1o offics or smbulstary resdngs for disgroslc puriposs whamas
Ontana. CA and thesr trypetunse physicesns (NIA) (NA) Sait- s 16% for guass haragy
UNC VI 2003 |palients on the usa of] (475} BTNt (-52% FCR consicensa HEPM as pant of stancard care in their
ESH 2003 |HBPM lo manasge queshonnars
CHEP 2007  [hypertensicn f_
-iqmun Myperterms catents 54% use HEPM
e paterds (0 uss HEPM
-Ps:rnrm offic or M 1o HBFM ant ducmions.
Tirabassl J.etal|To msess pomary cace - - wore le3s poditive,
2010 provider » sittades practbaners (539) (man Wet: based mwmmwuxamamum
Afarta, USA  |relmied to recommending | internists (481} - quasbonnaie |-26% riema recommendad HBPM to <d0% of ther patiants
INC VI 2003 | HEPM Nurse praciiorss Majorty 40% NP & HBPM ta Tris shows
1254) NP 8 wisd mans positive 10 recommend HEPM than 1he PGP
Steinmann WC |To ssssss e ainsce | - < - Percaptions wers positive
etal 2011 pracuces of pimary carel  Primary care (NIA] (NA} Sas- -Bon conuider (hal HAPM a8 the standand pan of e prsctcs
usa phy and s 38 s
NG vhzooy  [reomning HEPM Subspecialt [I3] questionnere |-100% cirvcens and /5% PCP uxe HEPM for degrostc purposs:
ESH 2003 R MaﬂtFwawmmnmmnmbwr
2008
Obara T etal To rveasgets (he simus| Community - - -
2012 of Japaness . pharmeciu (NIA} {NAY
ressy u-‘lr::n‘ o ibude 708)
iSH 2008 flomsracsy Hospeal 1 h CP & HP
JNC Vil 2003 pharmacist Parcapions wers positive.
ESH 2007 (1N +00% CP & HP cansicered HEPM important than cinis BF
[ASH 2008 =71 5% CP & 48 T% HP recommanded HBPM 0 theit patents.
McManus Ta u::nn curent|  Primary care - o o worg negative
RJ,oral —ve practics  of (NAY (N/AY ek Based d P(:Pmnﬂ. HBPM a5 com 1o ABPM
b T e <Mty phertrentinry
UK 90 PCP W W duﬂmmmmm
NICE 2011 “B3% PCP Lss HEPM for crgoing mans

CONCLUSION
For accurate BP t [
and good are
Haowever these themes (knowledge, perceptlion,
) wers not studied in detail in regard o BPM
mathods (HBFM, OBPM, ABPM, AOQBF; particularty in

the on and

Majority of studes included physicians and only one study

Canada.

ncluded pharmacist and nurses P al Mnlln care

» Therefors, cur main goal is to study thoee themes

1 study uulud the knowledge of pharmacists. Authors

Was (Obara
Tet lLZOtZ.leln} From the above 7 studies, no siudy assessad
the knowledge of physicians and nurses.

Knowledgy

4 out of 7 studies showed positive perception of PCP towards use
of HBPM, whereas 2 studies showed less positiva percaption
(Logan AG et.al 2007, CA} & (Tirabass: J,et al2010,USA) Oaly 1
study showed negalive percagton (McManus RJ.et.al 2014, UK)

3 out of 4 studies demonatrabed that practices of PCP were
satisfactory, whereas only 1 study showed less salisfaclory
practices among physicians (Logan AG et al, 2007 CA)

OBPM

We are still collecting more information about the studies done
on OBPM in Canadn and woridwide

Some studies have assessed (OBPM) knowledge and practice of
Canadian famiy physcians some 25 years ago. and a more
recently nurses in Québec.Both studies hed dentified shortialls
in knowiedge and practices (4.5)

No recent articles addressing tha issue in Caneda has been
identifisd

MSCUBSION

among Cansdian HCP and lo identity the gap
and actual
practicas at primary care csnter to design new
protocole to eliminate the gap

REFERENCES
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Annexe 24. Reference list of poster presentation for study on
nurses, physicians, and pharmacists

Todkar SK, Padwal R, Cloutier L. (2021, May). “Knowledge, perception, and practice of
Quebec health professionals for ambulatory and clinic blood pressure measurement methods:
Preliminary results.” Poster Presented at the 2021 Hypertension Canada Virtual Congress; 2021
May 13-14; in mode virtual, Canada.

Todkar,SK, Padwal R, Cloutier L. (2021 April). “Blood pressure measurement methods and
knowledge, perception, practice of nurses. are we there yet?” Poster Presented at the ESH-ISH
ON-AIR Joint Meeting; 2021 April 11-14; in mode virtual, Canada.

Todkar SK, Padwal R, Cloutier L. (2021, January). “Québec physicians and the measurement
of blood pressure; preliminary results of their knowledge, perceptions and practices” Oral
presentation at the 29¢ Réunion scientifique annuelle de la SQHA, la thématique maladies
cardiovasculaires et COVID-19 - De multiples cibles en jeu; 2021 January 22; en mode Virtual,
Canada.
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Annexe 25. Posters for study on nurses, physicians, and
pharmacists

Hypertension Canada congress 2021

T UMIVERSITY OF

—— Knowledge, perception, and practice of Quebec health professionals for ambulatory '
U HE and clinic blood pressure measurement methods: Preliminary results

Todkar S', PR.D. amie . Padwal R, MD MSC, Profesor; Clouter L', RN, PR, Full Professor.

Université du Québec i Trok-Rivitres, Canada’, Untversity of Afberta, Cansds?
/_' 1. Inuoducﬂmh
« Hypermession afiscrn §1% of the  ghohal

A y Owcember 2019
= & validated and pro-testod Y
papulation are 1 ¥% Canadian adwlts (1] Indtiated = Assockstions’ monthly
» Conats has highedt blood pressirs (BF] control retes for
vt K19% remain emher undware or nat comrolied
Uy puscwptibly 1o complostons fcorenary et 5 :-Illﬂmw

dinsane, chrmna Widrey Massss, rake) 21

+ Agcuegts BF messurement [BPM] i3 3 functsme
asguct ol ypariensian mansgeiment |1].

* Ecomsistency 1 BPM  (mmits Mo trestment

«2 " 951 7 woaks = CER-19-259-07.22
irdmeval

v Alink o 8 wcure pationm.

Sutenated (ADBP] are publshad by Hypertensian

Canada (5]
* Husllh pooleminnet (MP) wech a3 iviigiens, fune,
and sharmachim commonky perferm BPM, but thelr T ' S | 0 ¢ R N T ncentives
fwspct to all Pann + 4 B " P u * A free regiaretian a1 the Hypertamiion Canada Cangress
mathods srm parthy sudked, snd rosts deee Ctiest e a 4 B " 4 4 1 n
S with the guidelines. 4 cBPu R I s a . o - A free registration 10 5 15.5 hour nooredited onling trakning course offered by
i L] 7 the SQHA

"

* This wiaady s the fird (0 sstabitnh Queber WP picdure
weorking 8 primary Care weTUngy concerning the fowr et sern L] Lo vy e e
\ F=2E =) T
— Tl e - -

o BT g AW S PEP nnd AP
s = bl -~ 4 e —
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Concept - W Gemen e -
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O Cverall knowledge and pncuc-wuwhnplhﬂllhfnunn
and aptimal for
Howewver, -mmmumummmm
and pharmacists in arder 1o present a mare detalled and
complete peripective
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