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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, l'hypertension 

artérielle entraînera des complications affectant le cœur, le cerveau ou les reins. Le diagnostic 

et le traitement de l'hypertension dépendent en grande partie d'une mesure valide de la pression 

artérielle (PA). Les lignes directrices d'Hypertension Canada préconisent l'utilisation de 

méthodes de la mesure de la PA standardisé, à savoir à domicile (MPAD), ambulatoire (MAP A), 

en clinique (MPAC) et en clinique oscillométrique en série (MPAC-OS) pour la prise en charge 

de l'hypertension. Ces méthodes de mesure de la PA ont été étudiées de façons indépendantes 

en ce qui concerne les connaissances, la perception ou la pratique, mais pas systématiquement 

et seulement partiellement au Canada. Les professionnels de la santé, à savoir les médecins, les 

infirmières et les pharmaciens, jouent un rôle 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 était ainsi d'évaluer les connaissances, la perception et 

la pratique des médecins, infirmières et pharmaciens de travail en milieux de soins primaires à 

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 à 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 

étaient positives, mais que leurs connaissances étaient insuffisantes et leur pratique 

insatisfaisante, et que les infirmières et les pharmaciens demeurent sous-étudiés. Ceci est le 

premier article de la thèse, 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. À l'aide des lignes directrices d'Hypertension 

Canada et de la littérature pertinente, un questionnaire élaboré par la chercheure a été formulé 
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et traduit en anglais et en français, puis validé par un panel de quatre experts dans le domaine 

de l'hypertension. 

La population de l'étude concernait tous les médecins, infirmières et pharmaciens 

exerçant en soins primaires au Québec ont été sélectionnés pour cette étude. Le recrutement des 

participants a été réalisé en collaboration avec leurs associations professionnelles respectives. 

Les médecins et pharmaciens ont été recrutés via la lettre d'information mensuelle de leurs 

associations, tandis qu'une invitation personnalisée a été envoyée par courriel aux infirmières. 

Un lien vers une plateforme sécurisée suivi de deux rappels a été transmis aux participants. La 

collecte des données a eu lieu entre novembre 2019 et janvier 2020. Un certificat d'éthique a été 

obtenu de l'UQTR. Les données ont été analysées à l'aide de statistiques descriptives comprenant 

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

Quant aux résultats, un total de 453 infirmières a participé au sondage. Le score global 

des connaissances était inférieur à 50%, ce qui a été jugé insuffisant. Cependant, le score global 

pour la perception était supérieur à 50%, ce qui montre leur accord sur l'utilité des méthodes la 

mesure de la PA pour la gestion de l'hypertension. La pratique n'était pas satisfaisante pour les 

méthodes ambulatoires, en particulier dans les domaines de l'éducation dispensée aux patients 

mais également des conseils dispensés. Une légère évolution dans l' utilisation des dispositifs 

oscillométriques plutôt que les mesures manuelles a été observée. Cependant, au Canada, 

l'MPAC-OS, qui est la méthode préférée en clinique, n'est utilisée de façon routinière que par 

un quart des infirmières. Il s'agit du deuxième article de la thèse. Pour les résultats des médecins 

et des pharmaciens, un total de 45 médecins et 30 pharmaciens ont participé à l'enquête. Leur 

score global de perception était supérieur à 50%, tandis que le score global de connaissance était 

légèrement supérieur à 50%, ce qui est assez adéquat. La pratique était 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-OS. 

À notre connaissance, il s'agit de la première étude au Québec à dresser un portrait 

complet de la connaissance, de la perception et de la pratique les professionnels de la santé pour 
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les quatre méthodes la mesure de la PA. Les résultats de l'examen de portée ont mis en évidence 

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 infirmières et les 

pharmaciens ont été peu étudiés, bien qu'une approche d'équipe multidisciplinaire soit fortement 

encouragée pour la gestion de l'hypertension. Les résultats pour les médecins, les infirmières et 

les pharmaciens soulignent que les connaissances et la pratique sont sous-optimales et doivent 

être améliorées. La généralisabilité des résultats est cependant limitée pour les médecins et les 

pharmaciens en raison de l'échantillon limité. Ces résultats pourraient aider à planifier d'autres 

stratégies pour mettre en œuvre la certification la mesure de la PA, guider l'application des 

connaissances, mener d'autres recherches à travers le Canada pour obtenir une vue d'ensemble, 

identifier les obstacles en la mesure de la PA et aider à 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. 

Il faut donc s'assurer que les ressources disponibles sont mises en œuvre et que la formation 

continue est encouragée. 

Mots clés: connaissances, perception, pratique, infirmière, médecin, pharmacien, monitorage 

ambulatoire de la pression artérielle, mesure de la pression artérielle à domicile, mesure de la 

pression artérielle en clinique, mesure de la pression artérielle en clinique - oscillométrique en 

série, détermination de la pression artérielle. 
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Abstract 

Hypertension is a leading global risk factor affecting approximately 23% ofthe 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 c1assified 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 offour experts in the field ofhypertension. Ali 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, 

percentage, mean and standard deviation. 

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 oscillometric 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 ofphysicians 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% ofphysicians and 30% ofpharmacists 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 ofHPs for all four BPM methods. The results 

of the scoping review highlighted that inadequate knowledge and unsatisfactory practice of 

BPM methods remain a major con cern worldwide. The fact is that the nurses and pharmacists 

were understudied, although a multidisciplinary te am 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 ofthe 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 
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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 1 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 ofBPM methods in hypertension management, the diagnostic 

algorithm in Canada, recommendations conceming 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 con cep tuai 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. 
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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 (DAL Ys) (Lim et al., 2012). ln 2000, 1 out of6 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 (Keamey et al. , 2005 ; Mills et al. , 2016). ln 2010, a total of31 % of the global adult 

population (32% among men and 30% among women); had hypertension defined as systolic 

blood pressure (SBP) 2:140 mm Hg and diastolic blood pressure (DBP) 2:90 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 bi ll ion people) as compared to high-income countries (HICs) (29%, 349 mi ll ion 

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 ne ver had their BP measured before (Beaney et al., 2020). 

ln Canada, approximately 23 % of the adult population [24,3% women and 21 ,7% men] 

have been diagnosed with hypertension (Robitai lle 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 % 

in 2013 (McAlister et al. , 20 Il ; Padwal, Bienek, McAlister, & Campbell, 2016). This attributed 

to various health strategies that inc\ude a well-funded medical and public health system, efforts 

ofhealth care organizations and professionals to reduce the burden of hypertension, the presence 

of annuall y updated Hypertension Canada guidelines, and a robust implementation framework 

for these guidelines, the efficacy ofknowledge translation about hypertension, its diagnosis, and 
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treatment (Campbell & Chen, 2010; Campbell & Feldman, 2016; Schiffrin et al., 2016). Even 

with these significant improvements, hypertension remains uncontrolled in >30% ofindividuals, 

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 decl ined 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 2:140 mmHg and 

diastolic blood pressure (DBP) of2: 90 mmHg (Kaplan, Victor, & Flynn, 2015). Several factors, 

incIuding age, genetic, environmental, and lifestyle, contribute to the onset of hypertension 

(Kaplan et al., 2015; Staessen, Wang, Bianchi, & Birkenhager, 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 fai lure (CHF), peripheral artery disease (PAD), 

cerebrovascular accident (CV A), retinopathy, chronic renal failure (CRF) and dementia (Kaplan 

et al., 2015). Mostly hypertension shows no symptoms and can be diagnosed through proper BP 

measurement (BPM) (Oparil et al., 2018). 
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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 ; Rayet 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). 
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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-office: 

out-of-office BPM inc\udes ambulatory (AB PM) and home (HBPM), and in-office BPM 

inc\udes 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 c\inical 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-c\inic BPM by a trained HP using 

electronic oscillometric upper arm devices. AOBP refers to in-c\inic 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 OB PM 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 inc\ude 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 
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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 (OB PM) and automated (AOBP) devices (Campbell, Mc Ka y, 

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 (osci llometric) 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; Rayet 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, AI 
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Hamameh, Houle, Leung, & Tsuyuki, 2018; Schiffrin et al., 2016). However, it has been 

demonstrated that education is rarely provided to their patients (Mi lot et al., 2015; Wagner et 

al., 2013). A Canadian study that assessed the perception ofprimary care physicians and their 

patients conceming HBPM reported that 78% of patients had an HBPM device (Logan, Dunai, 

McIsaac, 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 conceming diagnostic thresholds and technical 

aspects for BPM methods was inadequate, and their practice for ail four BPM methods was also 

unsatisfactory (Block et al., 2018; Coogan et al., 2015; Dalf6-Pibemat et al., 2018; Dickson & 

Birkett, 1988; Dickson et al., 2013; Matowe, Abahussain, Awad, & Capps, 2008; Sebo, Pechère­

Bertschi, Herrmann, Haller, & Bovier, 2014; Tsakiri, Stergiou, & Boivin, 2013). The only 

Canadian study that assessed nurses' knowledge conceming OBPM showed inadequate 

knowledge regarding the technical aspects (Cloutier, 2007). Another recent survey in Canada 

has shown sorne 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 concem 

(Kaczorowski et al., 2017). The lack of implementation of guidelines in clinical practice is due 

to the barriers. Sorne of the significant barriers include inadequate knowledge, lack of 

supervised training for health professionals, non-availability of BPM equipment, time 

constraints for health profession ais (Hwang, Aigbe, Ju, Jackson, & Sedlock, 2018; Kaczorowski 

et al., 2017; Kronish et al., 2017; Logan et al., 2008; Lugtenberg, Burgers, Besters, Han, & 

Westert, 2011; 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 
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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 ofBPM. 

To improve hypertension management and BP control rates, the proposed study intends to assess 

knowledge, perception, and practice ofphysicians, nurses, and pharmacists, working in primary 

care settings of Quebec conceming ail four BPM methods. A descriptive study covering the 

primary care settings across Quebec is surveyed. This study will benefit ail 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. 
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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% ofthe Canadian adult population (Leung 

et al., 2020; Lim et al., 2012; Padwal et al., 2016). Ifnot 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 ofCVD (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 ofcardiovascularmortality 

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 2:120 

mm Hg and DBP <70 mm Hg were associated with a CVD risk equivalent to approximately 20 

mm Hg ofadditional 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 

wh en 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 ofBP and must be carefully monitored 
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to accurately diagnose hypertension. Hypertension may be primary or secondary (Balais & 

Sorrentino, 2018; Kaplan et al., 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 (Balais & 

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 infl uenced 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 is affected by the change in preload and 

afterload. Ali 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 (Balais & Sorrentino, 2018; 

Oparil & Weber, 2005; Schiffrin, 2020). Prolonged smooth muscle contraction induces 

structural changes in the arteriolar vessel wall s, resulting in an irreversible increase in BP. Small 

arteries and arterioles are the main sites for flow resistance and are responsible for 70% of ail 

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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venu les 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, & Schiffrin, 

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, inc1uding 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 weil 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 oftheir 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 inc1ude the abnormalities such as coarctation of 

the aorta, atresia, and aneurysm of the renal artery and are directly linked to hypertension. 

Fourth, adaptive factors inc1ude 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 inc1ude the complex 

nervous system mechanism linked to the increased nerve firing that increases the sympathetic 

outflow. Sixth, endocrine and humoral factors such as angiotensin II, 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 inc\ude 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 inc\udes genomics, oxidative stress, inflammation, hyperinsulinemia and insulin 

resistance, vascular, sex hormones, influences of the sympathetic nervous system, angiotensin 

II receptor, and as they all appear to be associated with target organ damage (Assersen, Sumners, 

& Steckelings, 2020; da Silva et al., 2020; DeLalio, Sved, & Stocker, 2020; Feldman, 2020; Lip 

& Padmanabhan, 2020; Marc, Boitard, Balavoine, Azizi, & L1orens-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 nuc\eotide 

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). In 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., 20 Il; 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 

impairrnent 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). 

Autonomie 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-terrn 

and long-terrn BP regulation (Charkoudian & Rabbitts, 2009; DeLalio et al., 2020; Joyner, 

Charkoudian, & Wall in, 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 norrnotensive 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 

autonomie 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 signais are sent to the autonomie 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 autonomie 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, 2011). 

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 l, 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 II 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 tum 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 prote in 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 ail 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 II 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; KerkeHi, 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 ofthese peptides causes hypertension (Hall et al. , 2012; Kerkela 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 sm ail 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, & Lüscher, 

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. Inhibition 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 stiffuess, 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 inc\ude physical inactivity, obesity, high sodium intake, and excessive alcohol intake 

(Bakris & Sorrentino, 2018). 

Non-modifiable factors 

Non-modifiable factors inc\ude age, sex, and race. First, advancing age causes structural 

changes in the arteries leading to arterial stiffuess 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 graduaI increase in SBP and a decrease in DBP confirrned the relationship 

between ageing and hypertension (Franklin et al., 1997; Franklin & Wong, 2013; Kannel, 

Gordon, & Schwartz, 1971). The graduaI 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 stiffuess 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; Keamey 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, 20 Il; Mills et 

al., 2020; Whelton et al., 2016). For example, salt consumption is higher in black adults than in 

white adults (Fuchs, 20 Il; 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 ail cases in both men and women 

(Leung, Bushnik, Hennessy, McAlister, & Manuel, 2019; Padwal et al., 2016). The mechanism 

is associated 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 ofhigher alcohol 

consumption (2 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'Italia, & 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 1. 

Table 1 Non-pharmacological and pharmacological treatment as recommended by Hypertension 

Canada guidelines 

Non-pharmacological 

Health behaviour management 

Dietary Approach to Stop Hypertension 

(DASH diet) 

Sodium intake 

Alcohol consumption 

Physical activity 

Stress management 

Pharmacological 

Single pill therapy 

Thiazide/thiazide-like diuretics 

Beta-blockers 

ACE inhibitors 

ARBs 

Long-acting CCBs 

Single pill combination therapy 

(Rabi et al., 2020) Notes. 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 inc\udes 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 ofthese recommendations is presented in Table II. 

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 a\cohol intake, limiting to 2-3 drinks per day showed a significant reduction in SBP 

by 5mmHg and OBP 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 (Comelissen, Fagard, Coeckelberghs, & Vanhees, 2011; Ghadieh & Saab, 2015). 

Recent findings from a pooled analysis showed that health behavioural interventions such as 

diet, physical activity and a\cohol 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) ri ch in dietary fibre and protein source. 

Alcohol consumption 

Physical activity 

Weight reduction 

Stress management 

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 

exerClse 

(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 ail 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. 

Individualized 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-pi Il 

therapy or single-pi Il combination therapy. Single pill combination therapy inc1udes 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 ofBP-lowering drugs on a larger population showed that 

ail 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-pi Il combination 

therapy are effective for hypertension management (Feldman, 2017; 1mbeault & Vallée, 2018; 

Wald, Law, Morris, Bestwick, & Wald, 2009). 

Blood pressure measurement 

Evolution of blood pressure measurement 

The measurement ofBP 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 cuffto 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 th an 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 ail 

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 OB PM 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 OB PM 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 val id, 

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; Rayet 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 

OB PM 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 Korotkoffsound, (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 sorne 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 OB PM for diagnosing and monitoring hypertensive patients (Gonzalez, 

Femandez, Pillado, Calvino, & Dîaz, 2017). However, if performed accurately in a standardized 

manner, OBPM correlated weil 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 OB PM provides similar BP readings as AOBP 

provided that BPM must be performed in a standardized manner (Kollias et al., 2019). 

Additionally, comparison ofresearch 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 lowerthan 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 fiat on the 
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floor, ann bare and supported at heart level, use of appropriate cuff size according to individuals 

ann circumference, the lower edge of cuff 3 cm above the crease, and no talking or moving 

before or during the measurement. ln addition, the environment should be quiet, and the room 

temperature should be comfortable (Cloutier et al., 2015; Rabi et al., 2020). The protocol for 

OBPM is presented in Table III 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 1 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 seriai 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 Office (Microlife, Widnau, Switzerland) (Cloutier et al., 2015; Myers, 2014). AOBP 

provides more standardized measurements and overcomes sorne 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 tenns 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 th an 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 OB PM and correlated 

weil to ABPM readings (Bo et al., 2021; Jegatheswaran, Ruzicka, Hiremath, & Edwards, 2017; 

Pappaccogli et al., 2019; Roerecke, Kaczorowski, & Myers, 2019). 

27 



The diagnostic threshold for AOBP is 2 135/85 mmHg (Rabi et al. , 2020). The protocol 

for AOBP is presented in Table III and Annexe 1. The patient must be alone and sitting quietly 

with legs uncrossed, back supported, and arm supported at heart level. A 5-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-office 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 OB PM above the diagnostic thresholds 

(2 140/90mmHg) 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 
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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 wh en in fact, their BP is under control wh en 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 cJosely follow up on patients with WCH and insist on 

lifestyle improvement. If left untreated, sorne 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., 20 15). 

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 wh en there is an elevated 

out-of-office BP above the diagnostic thresholds (2: 135/85 mmHg for daytime ABPM or HBPM 

and/or 2: 130/80 for 24-hour ABPM) with normal OB PM «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; Hanninen 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 ofMUCH occurs in 30% of the patients because 

of poorly controlled noctumal 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 is due to advancing age and is associated with baroreceptor 

sensitivityand increased BP variability (Franklin et al., 2017; Pickering et al., 2007). 
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Masked hypertension has a rlsk for target organ damage, CVD events and mortality 

(Bromfield et al., 2016; Franklin et al., 2015; Hanninen et al., 2012; Hanninen et al., 2013; 

Hansen et al., 2007; Karlo, 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 c1inical 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 ofBP measurements taken by patients at home (Blom 

et al., 2015; Cloutier et al., 2015; Rabi et al., 2020). The measurements are taken with an 

oscillometrlc device twice in the moming and twice in the evening for seven days. ln 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 

:S135/85 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 OB PM (Bliziotis et al., 

2012; Bobrie et al., 2004; Bonafini & Fava, 2015; Cloutier et al., 2015; Fuchs, Mello, & Fuchs, 

2013; Niiranen, Hanninen, Johansson, Reunanen, & Jula, 2010; Shimbo, Abdalla, Falzon, 

Townsend, & Muntner, 2016; Stergiou, Kario, et al., 2018). In addition, results ofa metanalysis 

showed HBPM is a significant predictor of CVD events and mortality compared with OBPM 

and has a significant prognostic value above OB PM (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 ofwhite 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 

et al., 2013; Parati et al., 2013; Stergiou, Kario, et al., 2018; Wood, Boulanger, & Padwal, 2017). 

However, HBPM has sorne 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 specifie 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 

(:S50%) of the patients were compliant with guidelines, and 2:50% of patients received no 

specific education on HBPM from their HP. 

Like other BPM methods, HBPM requires a standardized technique to measure BP 

(Cloutier 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 III and Annexe 1 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 

moming 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 ofrest 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 ofHBPM 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 (AB PM) 

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 (Blom et al., 2015; 

Cloutier et al., 2015). Over past decades many studies have looked at the BPM method that best 

correlates with c1inical outcome (Gel fer et al., 2015; Grossman, 2013; O'Brien et al., 2013; 

Turner, Viera, & Shimbo, 2015). AB PM 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 weil 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 Iimited availability, expensive for both 

patients and provider, no reimbursement for provider and patient in sorne 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-Iowering 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 OB PM 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 OB PM 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 ofCVD 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 III and 

Annexe 1 and briefly highlighted further. A validated upper arm device consisting of an 

oscillometric device wom 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 val id. 

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 

OBPM 

Oscillometric 

AOBP 

HBPM 

AB PM 

Protocol 

The patient must be in a slttmg 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 

coyer 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 moming 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 > 1 0 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. Altematively, 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 f rom Hypertension Canada guidelines (Rabi et al., 2020) with permission (see Annexe 3) 
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Recommendations for accu rate 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 ail 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, conceming 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 ofthe diagnosis ofhypertension. Ifat visit 1, mean OBPM 

or AOBP SBP/DBP is 2 180/110 mm Hg, hypertension is diagnosed. If the mean OBPM is 2 

140/90 mm Hg or the mean AOBP is 2 135/85 mm Hg or the mean OB PM is 2 130/80 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 2 135/85 mm Hg or the mean 24-hour is 2 130/80 mm 

Hg and if the mean HBPM is 2 135/85 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 adul ts 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 IV. 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 ofBP (Kallioinen et 

al. , 2017). 
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Table IV 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 

Acute caffe ine use 

Acute nictoine use 

Exposure to cold 

Bladder distension 

White-coat effect 

Procedure-related 

Insufficient rest 

Legs crossed at knees 

Body position 

Standing 

Supine 

Unsupported back 

Unsupported arm 

Arm lower than heart level 

Incorrect cuff size 

Smaller cuff 

Larger cuff 

Talking during measurement 

Equipment related 

Automated device variabi lity 

Observer related 

-6 

+3 to + 14 

+3 to +25 

+5 to +32 

+4 to +33 

Up to +26 

+4 to +12 

+3 to +15 

-3 to +5 

-Il to +10 

No significant effects reported 

+5 

+4 to +23 

+2 to + 11 

-4 to -1 

+4 to +19 

-4 to + 17 

-5 to -2 

+2 to + 13 

+3 to +18 

+4 to +23 

+3 to +19 

Up to +21 

+2 to +4 

+1 to + 11 

+7 

-13 to +6 

+7 

+3 to +5 

+3 to + 12 

+2 to +7 

-5 to -1 

+5 to + 14 

-8 to + 10 

Terminal digit preference for zero 

(during auscultatory 

measurement) 

Up to 79% over-representation of terminal zero 

Observer hearing deficit 

Reliance on single measurement 

Data taken From (Kallioi nen et al. , 201 7; Padwal et a l. , 201 9); 

+,overestimation,-,underestimati on 

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 ofvital 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). G1obally, nurses have advanced their knowledge, ski Ils, 

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, perforrn 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 ail aspects of care, including 

detection, referral and follow-up, diagnostics and medication management, patient education, 

counselling and ski II-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 inc1ude assessing patients' condition, health history and 

physical examination, participating in hypertension screening, office, home and ambulatory 

BPM, participating in support and education conceming HBPM, ordering and interpreting 

laboratory tests (NPs) (McLean et al., 2007). Nurses role in treatment inc1udes 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 

phannacological treatment and adherence to treatment, help educate and evaluate lifestyle 

changes (McLean et al. , 2007). Beyond the traditional roles, nurses have been involved in c1inic 

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 aIl 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 te am members can vary. For example, in Canada, this team can inc1ude patients, 

nurses, physicians, phannacists, nutritionists, kinesiologists, and social workers. 

Interprofessional te am practice enriches the experience of delivering care, expanding 

knowledge, and supporting patient-centred care (Mc Lean et al., 2007). In addition, team-based 

care aIlows the primary provider to delegate routine matters to the team, thereby pennitting 

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 

uncontroIled hypertension (Proia et al., 2014). Several randomized controlled trials (RCTs) and 

meta-analyses involving team-based hypertension care delivered by nurses, NPs, phannacists 

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 te am practice with patient-centred care (McLean 

et al., 2007). Nurse-Ied 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). AlI 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 

conceming 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 Hamameh, 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, phannacists also measure BP at the phannacies 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 inc1ude 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 inc1uded 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 conceming 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 gui dei ines (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 conceming HBPM. A Canadian study 

that investigated the outcome of three educative programmes, inc1uding individual, group and 

self-Ieaming, 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-Ieaming (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 intennediate outcomes in hypertension management and 

achieve better BP control (Chang, Fritschi, & Kim, 2012; Hacihasanoglu & Güzüm, 2011; Perl 
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et al., 20 Il). 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 

dec1ine of these are as 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; Dalf6-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-terrn 

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 deterrnine their c1inical competencies about knowledge, perception and 

practice. A wide range of factors can influence the c1inical competencies of HP that inc1udes 

their knowledge, skills, attitudes, individual motivation, interest, values (Roe, 2002). Therefore, 

to deterrnine 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, dut y or role 

(Bartram & Roe, 2005; Roe, 2002). Competence has two features, first, a specific type ofwork 

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 (c\inical psychologist), developing and 

applying a personnel selection procedure (work and organizational psychologist). Competences 

are typically acquired in the process oflearning-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. 

J 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.orgl I0.1027// 1 0 16-9040.7.3 .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 de fines competences as the higher-Ievel task or duties the 

psychologist must fulfill , such as conducting an individual assessment. Sub competencies are 

the lower-Ievel task related to fulfilling such essential occupational functions as administering 

tests, conducting interviews, applying group techniques, and searching for Iiterature. 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 

leaming 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 ski Ils, 

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 ofHPs, 

namely physicians, nurses and pharmacists, conceming the different BPM methods. Given the 

objectives of our study, the three concepts ofthe 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 leaming and activity 

theories. Second, it may be applied to different occupations. Third, it provides the opportunity 

to define competencies as a leamed ability to do a specifie 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 off ers a better understanding of 

HPs knowledge, perception, and practice conceming 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 
perforrn a task, dut y, 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 
specific facts and result from 

what the individual has 

accompli shed using his or her 

mental capacities. 

Person readiness or willingness to 

act ln accordance with his 

personal values. 

Abilities to perforrn specific tasks 
in a prescribed manner 

Abilities are his capacity to 

acquire the necessary knowledge 
and skills. 

Attitude 

Skills 

Abilities 
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Knowledge is defined as theoretical 

comprehension of BPM methods. 

Attitude is replaced with Perception. 

Perception is defined as the beliefs of 
HPs towards the usefulness of BPM 

methods. 

Skills are replaced with Practice. 
Practice IS defined as the 
implementation of recommended 

BPM methods for hypertension 
management in clinical practice 

Not applicable 
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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 202l. 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. FinaIly, 

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 terrns 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 perforrned 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 perforrned procedure in clinical practice by HP and requires 

adequate knowledge, perception, and practice. Unfortunately, in clinical practice, BPM is often 

suboptimally perforrned (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 concemmg 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 CUITent BPM state. This 

evidence would help develop our research on BPM that will be conducted in Canada. Therefore, 

the objective was to perforrn 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 français 

Objectif: La performance concordante aux lignes directrices de la mesure précise de la pression 

artérielle (PA), que la modalité soit à domicile (MPAD), ambulatoire (MAPA) , en 

oscillométrique en série (MPAC-OS) et clinique (MP AC), 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 été en partie étudiées, mais un examen approfondi n'a jamais été rapporté. 

Une revue de la portée des études mondiales a été 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 l'extraction a été achevée jusqu'en avril 2019 à l'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 identifiées: 25 MP AD, 14 MAP A, 2 MP AC-OS, 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 était plus faible pour MP AD (20 

%) et MAPA (7 %) concernant l'utilité des méthodes de la mesure PA dans la gestion de 

l'hypertension. Pour la pratique, le nombre d'études négatives était plus élevé pour MPAD (48 

%), MAPA (71 %), MPAC (73 %) et MPAC-OS (50 %) concernant la mise en œuvre des 

directives sur l'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 l'amélioration de ce que nous savons et ce que nous faisons lors de la mesure de 

laPA. 
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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 c\assified 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 c\assified. 

Results: Seventy-two studies were identified: 25 HBPM, 14 ABPM, 2 AOBP, 40 OBPM. For 

knowledge, the percentage ofnegative studies was higher for HBPM (40%) and OBPM (68%) 

and lower for ABPM (14%) regarding BPM techniques. For perception, the number ofnegative 

studies was lower for HBPM (20%) and ABPM (7%) regarding the usefulness ofBPM methods 

in hypertension management. For practice, the number ofnegative studies was higher for HBPM 

(48%), ABPM (71%), OB PM (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 2: 25 years (Lim et al., 2012). In 2000, 1 out of6 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) ofat 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, th us 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 

smce 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. Val idated devices should be used in ail 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 ofinterest 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 & Q'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 ARA, 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 c1inic BPM over 24hr using a fully automated device. 

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

multiple BP readings and averages those readings. 

OB PM [n-clinic BPM by a trained HP using the oscillometric or auscultatory 

device. 

Selection of studies 

Studies were included ifthey 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 inclusion. 
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Search methods 

A comprehensive literature search ofhuman 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 ofpreliminary search, we identified our final se arch strategy. The se arch strategy 

was used separately for each database. Additionally, studies were identified through web 

searches and by reviewing the reference lists of al! 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 ofBPM 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%, th en 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 
conceming BPM techniques and diagnostic 
thresholds 

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

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

Results 

Study selection 

Classification of concepts and results 

Inadequate 
knowledge 

Negative 
perception 

Unsatisfactory 
practice 

Positive > 50% 

Adequate 
knowledge 

Positive 
perception 

Satisfactory 
practice 

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 identi fied 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 oftheir inclusion in the sa me 

studies (see supplemental content). Resu lts for each BPM method are presented regarding the 

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

• .a 

1 
j 

J 
j 

dditionalarticles identifie 

Records atterduplicate removed (n= 1316) 

Record screened tille and abstract (n=1316) 
ecords excluded by tille and abstract 

f---- ____ -.rn= 1194) 
1) Out of scope topies. 

Full·teX! articles assessed for eligibil ity (n =122) 2 To Icsnotrelevanttoob ectives 

Full-textarticles excluded, (n=50) 
j-----------tj l) Studies included students (n=10) 

2) Full teX! not in English (n=9) 
3) Review pa pers, lettertoeditorial (n=14) 
4) Topics not relevant to objectives (n=17) 

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 inc1uded 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 avai lab le in Annexe A 

Supplemental Content Table 1-4. 

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%) 

inc1uded nurses, 2 (8%) inc1uded pharmacists and 3 (12%) inc1uded both physicians and nurses. 

Knowledge 

AllIO studies were c1assified 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) (Boivin et al., 2011; Logan, Dunai, McIsaac, 

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

Practice 

Sorne 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; Wooisey, Brown, RaIls, 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, 1 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 

pharrnacists. 

Knowledge 

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

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

for ABPM and accurate interpretation of ABPM results (see Figure 5) (Dalf6-Pibernat et al., 

2018). 
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Perception 

Majority of studies were classified as positive, yet only 1 study showed negative 

perception amongst physicians towards the usefulness of the ABPM method in hypertension 

management (see Figure 5) (Martfn-Riob06 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

Riob06 et al. , 2018; McGowan, Gough, Maxwell , & Padfield, 2007; Mejzner et al. , 2017; Setia, 

Subramaniam, Teo, et al. , 2017; Wooisey 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, Il (28%) included both physician and nurse. So far, there are no studies with 

pharmacists. 

Knowledge 

Majority studies with physicians Il (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; G1eichmann, 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 ofOBPM (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; Camey et al., 1999; Dickson & Birkett, 1988; Dickson 

et al., 2013; Dickson & Hajjar, 2007; Drevenhom, Hakansson, & Petersson, 2001; Gillespie & 

Curzio, 1998; Kaczorowski et al., 20l7; 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 ofhealth professionals regarding in-office blood 

pressure measurement method 

Automated blood pressure measurement method (AOBP) 

Practice 

Out of2 studies, 1 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 1 study showed the majority of physicians (56.6%) use and preferred the AOBP 

method (Martin-Riob06 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. 

66 



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 aIl the four BPM methods, aU three concepts and aU 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, inc1uding 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 c1assified 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 ofknowledge 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, conceming perception about the usefulness ofHBPM, 73% of studies showed 

positive results, which is encouraging. To be noted, although HP were positive about the 

usefulness of the HBPM method, sorne 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; Martfn-Rioboo 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 

67 



22.4% of family physicians used HBPM for the diagnostic purpose (Kaczorowski et al. , 2017). 

The major barriers to the use ofHBPM 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-Rioboô et al., 2018; Woolsey et al., 2017). 

Ambulatory blood pressure measurement method (ABPM) 

When it cornes to ABPM, studies focused mainly on perception and practice. The one 

study that assessed knowledge showed that before their training sess ion, 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 (Dalfô-Pibemat et al., 

2018). Interestingly, most HP have positive perception about ABPM, although the majority of 

stud ies (9 t %) exposed deficiencies in the practice. The main banoiers highlighted in these studies 

include the reimbursement fees, lack of insurance coverage, lack of access, lack of education to 

patients to interpret readings (Kaczorowski et al., 2017; Martin-Rioboô et al.,20 18; Mejzner et 

al., 2017; Setia, Subramaniam, Teo, et al., 2017; Wooisey et al., 2017). A study by Deborah et 

al. indicated that AB PM is underused in clinical practice due to environmental barri ers (e.g., 

access, cost, and education to patients), and thus, payment transfomlation. incentivized outcome 

along with team-based care might increase the use of ABPM (Taira et al., 20 t 7). 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 ofknowledge amongst 

physicians and nurses regarding BPM techniques pertaining to position, cuffplacement and cuff 

size, rest period, mean ca lculation, and diagnostic thresholds. A review by Cloutier et al. 

conceming HP knowledge of OBPM identified deficiencies in knowledge (Cloutier, 2007). 

Regarding perception, so far, there is only 1 study about nurse perception. 

68 



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% of 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 balTiers for unsatisfactory practice 

include lack oftime for HP to fo llow guidelines and lack of availability of electronic devices to 

measure BP (Dickson et al., 2013; Hwang, Aigbe, Ju, Jackson, & Sed lock, 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 conceming knowledge, perception of HP 

and practice of either nurses or pharmacists. Regarding practice, so far, only 2 studies were 

identified conceming 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 AB PM methods and also, not man y 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 joumals 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. Sorne 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 remams a big concem. Our scoping reVlew 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 OB PM 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 avai lable in Canada. Thus, further studies should 

focus on understanding the knowledge, perception, and practice of HP regarding BPM methods, 

especially for nurses and pharrnacists. 

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 di screpancies still remains. It is therefore 

essential to develop effective strategies su ch 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 transforrnative 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 weil as 

continuous professional education sessions for ail 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 profession al Practice 

Pha + 
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TOTAL 25 13 

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 ofhypertension. 
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Table 2 Ambulatory Blood Pressure Measurement 

Year Author 

14. 1 2018 1 Martin­
Rioboo 

TOTAL 14 

Country Guideline Health profession al Knowledge Perception 

Phy Nur Pha 

2 o 

Py, Physician; Nu, Nurse; Pa, Pharmacist;(-) = negative; (+) = positive; NHBPEP, National High Blood Pressure Education Program. 

84 

Practice 

+ 

2 



If) 

00 



Year Author Country Guideline Health profession al Knowledge Perception Practice 

Nur Pha + + + 
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Year Author Country Guideline Health professional Knowledge Perception Practice 

Phy Nur Pha + + + 

8 o 4 

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 ofClinical Evidence System; SBH, Brazilian guidelines ofhypertension; 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 

Rioboo 

Country Guidelin 
e 

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

Health profession al Knowledge Perception Practice 

Phy Nur Pha + + 
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Annexe B- Search strategy 

Search strategy for Medline and CINAHL 

(SI OR S2) 

SI- MH Exact Subject Heading 

"Blood Pressure Detennination" OR "Blood Pressure Monitoring, Ambulatory" OR "Blood 

Pressure Detennination methods" OR "Blood Pressure Monitoring, Ambulatory methods" OR 

"Hypertension Diagnosis" OR "Masked Hypertension" 

OR 

S2- Select field option al 

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 OB PM 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 Staff' 

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 = (SI OR S2) 

S8 = (S3 OR S4) 

S9 = (S5 OR S6) 

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

et al., 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 aH the three HPs and three 

concepts conceming 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 conceming 

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

Objectives 

The research objective was to assess knowledge, perception, and practice ofphysicians, 

nurses and pharmacists conceming 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 première ligne (primary care clinics) and community 

pharmacies. 

The information conceming the number of HP for each category was obtained from the 

Fédération des Médecins Omnipraticiens du Québec (FMOQ), the Ordre des Infirmières et 

Infirmiers du Québec (OIIQ) and the Ordre des Pharmaciens du Québec (OPQ) for the year 

2017-2018.For physicians, out of23236 physicians members of the College des Médecins du 

Québec, 10917 practice family medicine (Collège des médecins du Québec, 2017-2018). For 

pharmacists, out of 9465 pharmacists that detain a membership from l'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 infirmières 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 première ligne - services courants), public 

health (santé publique) and nurse practitioner (IPSPL and IPSSA). Out ofthese 10731 members, 

4020 (37.5%) members gave consent to OIIQ 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 

Infirmières Et Infirmiers Du Québec (OIIQ). 

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, inc1uding 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 

c1icking 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 Infirmières 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 partlclpate could access the 

questionnaire either in French or English. The recruitment started on 7th November 2019 and 

ended on 10th 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 inc\uded 

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 st reminder 21 November 19 22 November 19 4 December 19 

2nd 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. 

Developrnent and validation of the questionnaire 

The questionnaire was constructed for collecting data conceming 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 ofBPM 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 c1inical practice for hypertension management. 

The development of the questionnaire had a five-step process: first, item fonnulation; 

second, item validation; third, question fonnulation; 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 fonns 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 tenns, content validity assesses if the instrument fully represents what it ai ms 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 

perforrned. 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 forrnulated according to the BPM recommendations 

provided by Hypertension Canada Guidelines. A set of98 items for the three concepts and four 

BPM methods, and eight items for demographic characteristics were forrnulated (see Table IX). 

The topics covered for the items incIude knowledge conceming the diagnostic thresholds and 

technical aspects of four BPM methods (35 items). Sorne examples incIude the protocol for 

BPM, indication for BPM using different methods, factors causing errors. Items for perceptions 

concemed the usefulness ofBPM methods (28 items). Sorne examples incIude 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 perforrning BPM. Finally, 

items for practice were conceming the frequency of using the BPM method (35 items). Sorne 

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, barri ers for BPM. Items for demographic characteristics (8 items) 

conceming 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 IX Distribution of items formulated for blood pressure measurement methods and three 

concepts 

BPM methods 

HBPM 

ABPM 

OBPM 

AOBP 

Total 

Knowledge 

8 

8 

5 

14 

Step 2: Item validation 

Perception 

Number of items 

10 

6 

5 

7 

98 

Practice Demographic 

10 

10 

7 

8 

8 

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 pro cess 

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-Ievel 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 I-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 I-CVI of 1.00 is considered a perfect agreement and 

is 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). Items with a score below 0.75 were discarded. Figure 7 shows the item validation 

process. 

I-CVI < 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-CVl! Ave) was calculated. The S-CVl! Ave ensures the content validity of the 

overall section. For example, it gives an average of I-CVI for each section of knowledge, 

perception, and practice for four BPM methods. The S-CVl! A ve was computed by averaging 

the I-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-CVII A ve 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 val id. 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-CVIIAve Number S-CVIIAve Number S-CVIIAve methods 
of items ofitems of items 

HBPM 8 0.81 la 0.92 la 0.85 

ABPM 8 0.85 6 0.91 la 0.80 

AOBP 5 0.95 5 0.80 7 0.80 

OB PM 14 0.91 7 0.80 8 0.84 

Notes. S-CVIIAve, 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 conceming the frequency ofusing 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. 

101 



Table XI 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 
I-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 

4-0BPM 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 conceming 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 

barri ers that could be bought to attention. 

The topics covered for the questions inc\uded knowledge conceming the diagnostic 

thresholds and technical aspects of four BPM methods (17 items). Sorne examples inc\ude a 

protocol for HBPM and ABPM, protocol for BPM position, rest period, average ca\culation. 
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Questions for perceptions inc1uded the usefulness ofBPM methods (16 items). Sorne examples 

inc1ude the usefulness ofBPM methods for treating hypertension, easy access to patients, office 

setup to measure BP. 

Questions for practice inc1uded the frequency of using the BPM method (23 items for 

physicians, 15 items for nurses and pharmacists). Sorne examples inc1ude using BPM methods 

for screening, diagnosis, therapeutic and follow-up purpose, frequency of recommending 

ambulatory methods to patients, the proportion ofpatients using ambulatory methods, frequency 

of providing patient education, device use in office BPM barri ers etc. Questions for 

demographic characteristics inc1uded 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 ofthis 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 c1arity and 

simplicity. Three choices were given for the evaluation of the c1arity and simplicity of each 

question and answer. For clarity, the choices inc1uded were not clear, need sorne revis ion and 

clear. Form simplicity choices inc1uded were not s imple, need revis ion and simple. 

Experts validated each question and answer. Ali the experts showed perfect agreement 

regarding the c1arity 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 c1arity 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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Chapter 5. Article 2 Knowledge, Perception and Practice of 

Québec Nurses for Ambulatory and CHnic Blood Pressure 

Measurement Methods: Are We There Yet? 
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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 français 

Objectif: Les lignes directrices pour les méthodes de la mesure de la pression artérielle (PA), 

à savoir à domicile (MP AD), ambulatoire (MAP A), en clinique (MP AC) et en clinique 

oscillométrique en série (MPAC-OS) sont publiées par Hypertension Canada et sont basées sur 

une technique de mesure précise. Les infirmières exécuter le BPM, mais leurs connaissances, 

leur perception et leur pratique avec toutes les méthodes sont sous-étudiées. Cette étude est la 

première à établir un portrait des infirmières québécoises travaillant en première ligne 

concernant les quatre méthodes de la mesure de la PA. 

Méthodes: Toutes les infirmières autorisées exerçant en soins primaires au Québec ont été 

ciblées dans notre sondage. Les données ont été recueillies à l'aide d'un questionnaire validé et 

prétesté initié par l'investigateur en anglais et en français. 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 l'UQTR. 

Résultats: Au total, 453 infirmières ont participé à l'étude. L'âge médian était de 40 ± Il ans et 

92% étaient des femmes. Le score global sur la connaissance concernant les quatre méthodes de 

la mesure de la PA était légèrement inférieur à 50% (46% ± 23). La perception était 

majoritairement positive, avec un score global supérieur à 50% (73% ± 8). En pratique, MPAD 

était recommandée par 47% des infirmières et la MAP A par 18%. Alors que MP AC-OS est la 

méthode préférée au Canada, seulement 25% des infirmières l'utilisent, compris les 57% qui 

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

Conclusion: Les infirmières travaillant en soins primaires jouent un rôle central dans la mesure 

de la PA. Nos résultats montrent que les connaissances et la pratique globales sont sous­

optimales. Il convient donc d'allouer des ressources pour assurer la prise en compte de la 

formation initiale et de la formation continue. 

107 



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 ail methods is understudied. 

This study is the first to establish the picture ofQuebec nurses working in primary care settings 

conceming the four BPM methods. 

Methods: Ali 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, inc1uding a link to a 

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

Results: A total of 453 nurses participated in the study. Median age was 40 ± Il 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, inc1uding the 57% that use an oscillometric 

device and Il % 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 neariy 1.4 billion adults had hypertension in 2010 (Mills et al., 2016). In 

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 ofthe 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 

oftheir 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 oftreated 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, OB PM 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 (OB PM) 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 (OB PM) 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 worIdwide (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 foc us 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 aIl 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. Ail registered 

nurses practicing in primary care across Quebec were targeted for this study. The Ordre des 

Infirmières et Infirmiers du Québec (OIIQ) collaborated for this study by providing a list of ail 

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 ail 

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 ofa 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 (CVI) 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 of 48 questions: 

17 -knowledge, 16-perception and 8-practice pertaining to ail four BPM methods and 7 

demographic questions. The topics covered in this questionnaire were knowledge conceming 

diagnostic thresholds and technical aspects; perception conceming usefulness ofBPM methods; 

practice conceming 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 conceming 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 5-point Likert ' s scale from " 1 - strongly disagree to 5 - 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. 

ResuUs 

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 Il %. 

Although the majority ofrespondents completed the questionnaire, not ail respondents answered 

ail 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 ± Il.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 Il 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 specifie 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 

Nurse 

Age (years) (n=44 7) 

< 30 

30-39 

40-49 

50-59 

2: 60 

Sex (n=446) 

Male 

Female 

Decline to answer 

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

:::;3 

4-10 

2: Il 

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

:::;3 

4-10 

2: 11 

Received specific training on BPM (n=447) 

Yes, theoretical only (articles, conferences) 

Yes, practical only 

Yes, theoretical and practical 

Never received training 

Member of hypertension society (n=448) 

Hypertension Canada 

SQHA 

1 am a member of both societies 

Neither ofthem 

n(%) 

447(100) 

83(19) 

148(33) 

114(25) 

72(16) 

30(7) 

35(8) 

409(92) 

2 

48(11 ) 

113(26) 

268(63) 

147(33) 

145(32) 

155(35) 

117(26) 

32(7) 

84(19) 

214(48) 

15(3) 

14(3) 

5(1) 

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 wh en scores for diagnostic 

thresholds and technical aspects were above 50%. Nurses showed a high degree of knowledge 

for OB PM 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 ofback support during OB PM (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 ca1culation (57%) (see Figure 9). The overall 

mean knowledge score obtained by nurses for ail 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 SI. In conclusion, nurses had adequate knowledge ofOBPM 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 2.6 ± 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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• Correct response > 50% • Correct response s 50% 

OBPM diagnostic threshold 

{g (140/90 mmHg) 74% 

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

.~ 
êii HBPM diagnostic threshold 
o 
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!II 
i5 AOBP diagnostic threshold 

(135/85 mmHg) 

ABPM mean 24-hour diagnostic 1----..... 
threshold (130/80 mmHg) 

20 40 60 80 100 

Percentage (%) of correct responses 

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

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

for ail BPM methods 
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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 ail methods was 58/80 ± 6.2 (73% ± 8) Table 

XII. On a scale of 1 to 5, nurses showed strong agreement for the usefulness ofHBPM (16.6/20 

± 3.2) and ABPM (14.2120 ± 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 wh en 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 barri ers (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 XIV Mean perception score of nurses for ail four BPM methods 

BPM methods (n) Maximum score Score M ± SD Score % 

HBPM (453) 20 16.6 ± 3.0 83 ± 15 

ABPM (452) 20 14.2 ± 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 halfthe nurses (47%) indicated HBPM was frequently recommended to their 

patients, whereas only 18% recommended AB PM (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 halfofthe 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 Il 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 Il 4b). 

Finally, nurses were invited to identify the four main barriers the y perceived towards ail four 

BPM methods. Most frequent were the co st ofHBPM for patients (72%), lack oftime 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. 
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(~25% of the times) 

Rarely 
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o Never 

o ~----~------~------
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 
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Figure Il Distribution of nurses responses regarding practice about HBPM and ABPM 

Non automated electronic oscillometric 

<Il 

~ .S: 
al 
o 
~ 
CL 
co 
o 

Automated electronic oscillometric 
(multiple measurements) 

Aneroid device 

Manual with mercury 
sphygmomanometer 

1 do not know/l am not sure 

o 

4a. Routine method used in clinic 

57% 

20 40 60 80 100 

Percentage (%) 

Figure 12 Distribution of nurses responses regarding practice for office measurements 
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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 aIl 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 setting 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. In 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, sorne fundamental technical aspects, such as obtaining the correct number of days of 

measurement and ca\culating 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 concem. Since there is limited data about nurses ' knowledge for HBPM, we could 

not draw any comparisons to other studies conceming 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 conceming ABPM and AOBP methods. 

Conceming in-office BPM, although comprehensive education has been provided over 

the years and frequent discussion in the literature (Camey et al., 1999; Cloutier et al. , 2015; 

Dickson et al., 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 

ca\culation 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 ofHBPM and OBPM 

methods. These results are similar to the published literature on the global perception ofhealth 

professionals for HBPM (Cheng, Studdiford, Diamond, & Chambers, 2003; Fletcher et al., 

2016; Ishikuro et al., 2016; Jones et al., 2013; Logan, Dunai, McIsaac, lrvine, & Tisler, 2008; 

Martin-Riob06 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 co st 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; Martfn-Riob06 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 formai 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 ofresponse bias. This study is unique in that, to our knowledge, 

it is the first study assessing nurses for ail 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 ail 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 

sorne nurses to refuse to answer the entire questionnaire, thus contributing to a low response 

rate. AIso, 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 are as 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 aIl health professionals, yet nurses' knowledge continues to remain inadequate. Further 

efforts are needed, focusing on implementing available resources, improving availability ofnew 

technologies, identifying and considering the barriers at the organizational and health care 

professionals level and overcoming them by increasing resources. Knowledge transfer and 

qua lit y 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, education al 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 SI. Response of nurses for knowledge about home, 
ambulatory, office, and automated blood pressure measurement methods 

Knowledge questions for Answer Answer Answer Answer 
ail 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 

215(48) 178(39) 34(8) 24(5) threshold for 
hypertension with 
HBPM? (n=451) 

Q.2 Howmany 3 days 5 days *7 days 1 do not know 
consecutive days of 

51(12) 50(11) 296(66) 50(11 ) measurements should be 
taken with HBPM? 
(n=447) 

Q.3 Howmany Several *Twice in the Three times in the 1 do not know 
measurements shou1d 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 1 do not know 
mean value for HBPM, difference 
the values from the first 

184(41 ) ) 38(30) 44(10) 86( 19) day should be discarded 
(n=452) 

AB PM 

Q.l What is the 140/90 mmHg 135/85 mmHg *130/80 mmHg 120/80 mmHg 
recommended diagnostic 
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 littIe impact l do not know 
be used for day-time 

196(44) 137(30) 17(4) 99(22) measurement with 
ABPM? (n=449) 

Q.4 What interval should 20- 30 minutes *30-60 minutes It has little impact 1 do not know 
be used for day-time 

19(4) 282(63) 33(7) 115(26) measurement with 
ABPM? (n=449) 

OBPM 

Q.l 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% l do not know 
the arm circumference 
should the length of the 64(14) 134(30) 154(34) 98(22) 
cuff bladder co ver? 
(n=450) 

Q.3 When measuring BP, *True False It makes no 1 do not know 
the back should be difference 
supported in order to get 

349(78) 24(5) 44(9) 32(7) val id results (n=449) 

Q.4 When measuring BP, True *False It makes no 1 do not know 
the arm should be difference 
positioned below he art 224(50) 200(44) 7(2) 19(4) 
level (n=450) 

Q.5 When measuring One measurement Two *Three Three BP 1 do not 
blood pressure in office is sufficient measurements measurements, the measurements know 
during the initial visit, and the average first discarded and ail 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.I 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) 

Q.2 Wh en AOBP is used, *True False It makes no l do not know 
preprogrammed multiple difference 
measurements are 258(57) 40(9) 1(0) 152(34) 
automaticallyaveraged 
(n=451) 

Q.3 A 5 min rest period is True *False It makes no l do not know 
recommended before difference 
measuring BP with 

268(60) 67(15) 9(2) 106(23) AOBP (n=450) 
Q.4 BP should be True *False ft makes no l do not know 
measured with the patient difference 
seated on an examination 74(17) 263(58) 24(5) 89(20) 
table (n=450) 

*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.l 1 believe that HBPM is useful for 17 (4) 10 (2) 9 (2) 167 (37) 249 (55) 
patients when treating hypertension 
(n=452) 
Q.2 1 believe that patients can measure 10 (2) 17 (4) 49 (11) 248 (55) 124 (28) 
their BP correctly at home (n=448) 
Q.3 1 believe that HBPM can be used for Il (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) 

AB PM 

Q.l 1 believe that ABPM is useful for 9 (2) 35 (8) 48(11) 207 (46) 152 (33) 
patients in treating hypertension (n=451) 
Q.2 1 believe that ABPM is weIl tolerated 9 (2) 55 (12) 118 (26) 221 (49) 47 (II) 
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 1 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.l 1 believe that 1 measure BP according 5 (1) 36 (8) 72 (16) 271 (60) 65(15) 
to the recommended guidelines (n=449) 
Q.2 1 believe my coIleagues (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 1 believe that using a standardized 18 (4) 59 (13) 86 (19) 186 (42) 100 (22) 
OB PM 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.l l believe that AOBP measurement is 15 (3) 46 (10) 172 (39) 135 (30) 79 (18) 
superior to OBPM (non-AOBP) (n=447) 
Q.2 l believe that AOBP measurement is 10 (2) 91 (20) 199 (44) 123 (28) 25 (6) 
equivalent to both awake ABPM and 
HBPM (n=4481 
Q.3 l believe that AOBP should be used 2 (0) 29 (6) 150(34) 200 (45) 65 (15) 
to make therapeutic decisions (n=446) 
Q.32 l believe that 1 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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8upplemental Table 83. Barriers for aIl 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-avai lability of AOBP device at my office/workplace 230 (51) 

Not having room to leave patient unattended for BP measurement 147 (33) 

Insufficient 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 CHnic 

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 prel iminary results of physicians were presented 

virtually as a poster presentation at the SQHA congress, and results incIuding 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 français 

Objectifs: Des lignes directrices pour les méthodes de mesure de la pression artérielle (PA), à 

savoir à 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 étudiées, et les études montrent 

des lacunes critiques avec les directives. Il s'agit de la première étude au Québec à dresser un tel 

portrait des médecins et pharmaciens travaillant en première ligne concernant les différentes 

méthodes de la PA. 

Méthodes : Les médecins et pharmaciens autorisés à exercer en première ligne au Québec ont 

été ciblés. Les données ont été recueillies à l'aide d'un questionnaire validé et pré-test initié par 

l'investigateur en anglais et en français . En décembre 2019, les médecins et pharmaciens ont été 

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 à l'étude. L'âge médian était 

de 50 ± 13 ans pour les médecins et de 42 ± 12 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 était de 71 % 

± 9 et pour les pharmaciens était de 72% ± 5. En pratique, les médecins utilisent fréquemment 

les MPAD à des fins de diagnostic (73%), de traitement (91%) et de suivi (86%), tandis que 

MPAD était recommandée par 53% des pharmaciens. Dans l'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 être 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 conceming ail 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 conceming 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. ln 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. ln 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% ofthe time) by physicians and pharmacists. ln the clinic, the auscultatory 

method is still used by a significant percentage ofphysicians (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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ResuUs 

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 Il 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. 
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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) 

2: 60 14(33) 1(3) 

Sex 

Male 10(23) Il (3 7) 

Female 33(77) 18(60) 

Full-time practice in primary care practice (years) 
:::;3 3(7) 6(20) 

4-10 9(21) 7(23) 

2: 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 ofthem 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 conceming diagnostic thresholds and technical aspects for all 

BPM methods (see Table XVI and Table XVII). By author consensus, knowledge was deemed 

adequate wh en 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 8.8/1 7 ± 2.7 (52% ± 16) and by pharmacists for ail methods was 10.1/17 ± 2.7 

(60% ± 16), which exceeded the 50% threshold (see Table XVIII). 

Table XVI Percentage of correct responses ofphysicians and pharmacists conceming diagnostic 

thresholds for ail BPM methods 

Diagnostic thresholds 

OBPM diagnostic threshold 
(140/90 mmHg) 

HBPM diagnostic threshold 
(135/85 mmHg) 

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

AOBP diagnostic threshold 
(135/85 mmHg) 

ABPM mean 24-hour diagnostic 
threshold (130/80 mmHg) 

Physicians (n=45) 

Correct response 

>50% ~50% 

68% 

62% 

56% 

53% 

40% 

Notes. BPM, Blood pressure measurement; (correct answers) 
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Pharmacists (n=30) 

Correct response 

>50% ~50% 

87% 

67% 

67% 

37% 

47% 



Table XVII Percentage of correct responses of physicians and pharrnacists conceming technical 

aspects for aIl 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 marning, 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. Arrn position should be below heart 59% 63% 

level (Fa/se) 

8. Protocol for average calculation 59% 57% 
(Three; secand-third averaged) 

9. Arrn circumference (80 ta 100%) 18% 27% 

AOBP 

10. Preprogrammed multiple 66% 63% 

measurements automatically averaged 
(True) 

Il. BPM with patient seated on 66% 57% 

examination table (Fa/se) 

12. 5-minutes rest period recommended 7% 20% 
(Fa/se) 

Notes. BPM, Blood pressure measurement; (correct answers) 
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Table XVIII Mean knowledge score of physicians and pharmacists for aIl 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 2.1 ± 1.4 53 ± 35 2.5 ± 1.2 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 

OB PM 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 conceming the beliefs ofphysicians and pharmacists about 

the usefulness ofBPM methods. On a scale of 1 to 5, physicians and pharmacists showed strong 

agreement for the usefulness of aIl BPM methods (see Table XIX ). The ove raIl perception score 

for aIl methods obtained by physicians was 57/80 ± 7.2 (72% ± 9) and by pharmacists was 57/80 

± 4.3 (72% ± 5) (see Table XIX). 

Table XIX Mean perception score of physicians and pharmacists for al! 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 ± l.8 84 ± 9 

ABPM 20 13.4±3.1 67 ± 16 14.6 ± 2.3 73 ± 12 

AOBP 20 14.6 ± 2.3 73 ± 12 13 .8 ± 2.2 69 ± Il 

OBPM 20 12.3 ± 4.0 62 ± 20 12.4 ± 1.8 62 ± 9 

Ove rail 80 57.7 ± 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 

Ambufatory 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%) ofpharmacists indicated education for HBPM and ABPM was frequently 

provided (see Figure 15). 
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Clinic methods 

For clinic BPM methods, physicians indicated using OB PM 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 barri ers 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 

100 

80 
78 

• 1. Screening ..-.. 
":::R 

57 0 

• 2. Diagnosis '-' 

Q) 60 
0) 
co • 3. Treatment -c:: 
Q) 40 u 
~ 

Q) 
a.. 

20 

0 
1 2 3 1 2 3 

OBPM n=45 AOBP n=45 

Figure 18 Distribution of physicians responses regarding practice about OBPM and AOBP 

100 
Routine method used in office 

..-.. 80 1. Oscillometric 
":::R 0 

2. AOBP '-' 
Q) 

60 56 57 0) 3. Aneroid co -c:: 4. Manual Q) 

e 40 5. Don't know Q) 

a.. 
20 

7 

0 
1 2 3 4 5 1 2 3 4 5 

Physicians Pharmacists 

Figure 19 Distribution ofphysicians and pharmacists responses regarding practice about OBPM 

153 



Table XX Barriers for ail 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 Insufficient 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 concemmg 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 conceming 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 giobally and gather evidence conceming 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 

parti y studied. Therefore, when conducting our research survey, we included aIl three HP. 

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

BPM methods 

This study is the first in Canada to draw a portrait of Quebec nurses' knowledge, 

perception, and practice conceming ambulatory and clinic BPM methods. The results of this 

study demonstrated that knowledge and practice were suboptimal, while perception was 

155 



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 aIl 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 conceming 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. Giobally no 

published study has documented nurses' knowledge conceming 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, conceming 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 AB PM, and therefore, our 

results are alarming. However, our results are consistent with the globalliterature that highlights 
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the most fundamental aspects are often overlooked (Ahmed, 1997; Chen, Liu, Liu, & Tsai, 20 Il; 

Cloutier, 2007; Coogan et al., 2015; Dalf6-Pibemat 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, Arnold, & Camey, 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 formai 

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 formai 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. 

Conceming 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 OB PM methods that 

showed nurses had positive perceptions conceming these methods (Block et al., 2018; Ishikuro 

et al., 2016; Jones et al. , 2013). However, globally no published study has documented nurses' 

perceptions conceming ABPM and AOBP methods. In addition, only two studies on HBPM and 

one study on OB PM 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 conceming ambulatory and chnic BPM methods. 
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Conceming practice, our study showed several divergences regarding the ambulatory 

and c1inic BPM methods. Although nurses strongly agreed about the usefulness of ambulatory 

methods, our results showed that the frequency of recommending HBPM and AB PM 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 inc1udes 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 barri ers 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-Riob06 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; Wooisey, Brown, RaIls, 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 ofpublished Iiterature 

globally and in Canada. 

Regarding patient education, which is a crucial area ofBPM, 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 conceming ambulatory 

methods. Our scoping review highlighted that globally not many studies were performed on 

nurses conceming ambulatory methods (Todkar et al., 2020). 
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Conceming 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 (Il %) 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-Gonzalez, 

2017). Additionally, the results of our scoping review highlighted that prior to the technological 

advancement ofBPM, 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 barri ers 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 conceming 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, sorne are as 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 conceming diagnostic 

thresholds and technical aspects ofBPM methods (Rabi et al., 2020; Williams et al., 2018). Our 

study showed that the overall knowledge of physicians and pharmacists for aIl BPM methods 

was slightly above 50% (physicians 52% vs pharmacists 60%). Conceming 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 OB PM (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 lite rature 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 AB PM that showed knowledge gaps (Dalf6-Pibemat et al., 2018). 

Furthermore, no published study in Canada and globally documented physicians' knowledge 

about the AOBP method. For pharmacists, the results oftwo HBPM studies indicated that less 

than a third (29%) ofpharmacists 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, OB PM 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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Conceming the knowledge on technical aspects, our study showed that physicians and 

pharmacists had overall adequate knowledge. However, sorne technical aspects still need to be 

irnproved. Physicians showed inadequate knowledge (below 50%) for the protocol for 

rneasurernent with HBPM, the protocol for arm circumference with OBPM and recornrnended 

rest period with AOBP. Pharmacists showed inadequate knowledge (below 50%) for the 

protocol for average calculation with HBPM, the protocol for arm circurnference with OBPM 

and recornrnended rest period with AOBP. Such results would rnean that non-hypertensive 

patients are rnisdiagnosed, and hypertensive patients are disregarded. Here, we note that both 

physicians and pharrnacists lacked knowledge about the rest period with AOBP and protocol 

for arm circurnference with OBPM. Regarding the rest period with AOBP, Hypertension 

Canada Guidelines recornrnend that AOBP be performed with no particular rest period (Myers 

& Colella, 2019; Rabi et al., 2020; Stults et al., 2019). Adding a 5-rninute rest period could result 

in readings that are lower than the corresponding awake ABPM (Myers & Colella, 2019; Myers 

& Kaczorowski, 2017). Despite the recornrnendations, 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 docurnented knowledge of physicians and 

pharmacists about AOBP method. Regarding arm circurnference with OBPM, Hypertension 

Canada guidelines recornrnend that the bladder length should coyer 80-100% of the arm 

circurnference (Rabi et al., 2020). In our study, only 18% ofphysicians and 27% ofpharmacists 

gave the correct response. Our results are consistent with other studies that found sirnilar results 

(Ahrned, 1997; Gillespie & Curzio, 1998; Markandu et al., 2000). A study by Markandu et al. 

reported that only 32% ofphysicians correctly knew the bladder length (Markandu et al., 2000). 

So far, no study has docurnented pharmacists' knowledge for AOBP and OBPM rnethods. 

Furtherrnore, 35% ofphysicians and 20% ofpharmacists in our study rnentioned having 

received theoretical and practical training in BPM, and 44% of physicians and 60% of 

pharmacists received only theoretical training (articles, conferences) on BPM. Sirnilar results 

were seen in one study that reported 84% of physicians and nurses received no formai training 

in BPM (McVicker, 2001). 
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Conceming perceptions, our results are encouragmg 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 conceming 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, et al., 2017; Setia, Subramaniam, Tay, & Teo, 2017; Steinmann 

et al., 2011; Sugano et al., 2014; Tislér et al., 2006; White, Grin, & McCabe, 1993). A Canadian 

survey indicated that 52% ofphysicians 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 concems 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 co st 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, OB PM 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 ofphysicians and pharmacists regarding ambulatory and clinic 

BPM methods. 

Conceming 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-Riob06 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 ofusing 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 offamily 

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-Riob06 et al., 2018; 

McGowan et al., 2007; Mejzner et al., 2017; Setia, Subramaniam, Teo, et al., 2017; Wooisey et 

al., 2017). The relatively low use of ABPM could be further be explained by the barri ers listed 

by physicians in our study that include patients lack of access to ABPM (82%), co st of the test 

for patients (56%), patient preference (51 %) and non-availability of AB PM 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-Riob06 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-Riob06 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 barri ers reported in our study by pharmacists that inc\uded 

the co st 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 XVIII). 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 conceming the ABPM method 

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

Hypertension Canada guidelines strongly recommend providing education to patients 

conceming ambulatory methods (Rabi et al., 2020). However, the results of our study indicated 

that the frequency ofproviding 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 conceming 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 AB PM (Boivin et 

al., 2011; Jackson et al. , 2019; Jones et al., 2013; Martin-Riob06 et al., 2018; Matowe et al. , 

2008; Obara et al., 2010; Setia, Subramaniam, Teo, et al., 2017; Woolsey et al., 2017). 

Conceming 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 barri ers 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. AIso, 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 

buiIt on knowledge, perception, and practice. Therefore, these three are as 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 

Sorne 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 

conceming 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 weil explained in our article 

concerning nurses. It is also explained precisely in the methodology chapter ofthis thesis. 

We emphasize that the development and validation of the questionnaire followed a 

rigorous process, thus ensuring good internai validity of the study. In addition, it is well­

established that instrument validation is a crucial step in determining the internaI 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. In 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 conceming the three HP. 

A significant limitation of our study conceming nurses, physicians, and pharmacists was a low 

response rate. One of the reasons could be the recruitment method. In the study conceming 

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% (Corner & 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-Riob06 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 sorne 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 ail 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; Nuit y, 

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 aU 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 pro cess is likely to exist in 

other parts of Canada, and the results ofthis 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 inc1ude this question. It would have been interesting to study it and do the 

correlation analysis. AIso, 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, Gürqlnar, & 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-L6pez 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 conceming fundamental 

aspects ofBPM is still required. The graduate-Ievel 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 

checklists, 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 sorne effective teaching strategies for students, including group discussions, 

individual instruction, interactive leaming, web-based leaming, games, simulation, and role­

playing (Bellan, Alves, Neves, & Lamas, 2017; Côrtes et al. , 2018; Courtier, Webb, Phelps, & 

Naeger, 2016; Daniel et al. , 2019; Davidson & Candy, 2016; Homtvedt, Nordsteien, Fermann, 

& Severinsson, 2018). These strategies could promote the active participation of students, use 

their cognitive and affective psychomotor ski lis, 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 III 

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 

169 



BPM correctly. In this COVID-19 pandemic, such a virtual course on BPM would be an 

effective strategy for education. 

Even after graduate-Ievel 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 

ofa 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 

ofknowledge translation (Campbell & Chen, 2010; Feldman, Campbell, & Wyard, 2008). They 

are a vital compone nt 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 weIl, we would perhaps fil! 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 ofBPM (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. Govemment, 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 modem 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 (Feldrnan et al., 2021 ; Padwal & Wood, 2021). Although technological 

advancements have made home telemonitoring highly feasible, sorne financial and 

172 



infrastructure barriers are challenging (Wood et al., 2017). However, if these barri ers 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, c1inical 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 ofknowledge, perception and practice ofphysicians, nurses and pharmacists concerning 

BPM methods and second to assess the knowledge, perception and practice ofphysicians, nurses 

and pharmacists in Quebec concerning ambulatory and c1inic 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 c1inic 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 govemment, 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 pandemie, 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 aIl 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 coyer 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 c1ear tapping sound (phase 1 Korotkoff) and 

the diastolic level- the point at which the sounds disappear (phase V Korotkoff). If Korotkoff 

sounds persist as the level approaches 0 mmHg, then the point of muffling of the sound is used 

(phase IV) to indicate the diastolic pressure. Leaving the cuffpartially 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 c10sest 2 mmHg on the manometer (or 1 mmHg on electronic devices) 

as weil as the arm used and whether the patient was supine, sitting or standing. A void 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, ifpresent, 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 cuffwith 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 al one after the first measurement while the device 

automatically takes subsequent readings. 

5. Record the average BP as displayed on the electronic device as weIl 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 cuffwith 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 coyer 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 

> 1 0 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 arrns is > 1 0 mm Hg, in which case the arrn 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, syrnptoms 

and medication administration is useful for study interpretation. 

4. Daytime and night-time should preferentially be defined usmg the patient's diary. 

Altematively, 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 inc1ude 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: 

i. 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 arrn 

cuff. 
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adults with: (1) high in-office BP to rule oue white 
coar hypertension; and (2) suspecred hyperrension 
(including adults with diaberes) to rule our 
masked hypertension. 

• Adults wirh confirmed diagnosis of hypertension 
should have a baseline assessmenr oF. (1) car­
diovascular risk Faerors (including screening 
for diaberes, hyperlipidemia, and re nal disease); 
(2) rarger organ damage; and (3) rourine lab 
resring. 

• The possibilicy ofpregnancy should be considered in 
ail women of reproduerive age with a new diagnosis 
ofhyperrension, and du ring follow-up visits. 

l. Accurate measurement of BP 

Revisedlnew rccommcndations fur 2020 
• The recommended measuremenr frequency ror 

ABPM is ar 20- ro 30-minure intervals rhroughour 
the day and nighr ( upplemental TJble SI ). 

Mosr srudies with dara linking AB PM to c1inical ourcomes 
used a 24-hour BP measurement &equency of 30 minures or 
less. ·I .& ln addition, the minimum recommended number of 
good-qualiry readings is 20 daytime and 7 nighr-time read­
ings. Depending on the duration of sleep, 7 good-qualicy 
readings might not be acbievable if inrervals are less 
frequent than 30 minures. Moreover, the greater rhe number 
of readings, the more precise the average BP." ABPM should 
be performed according to a standard protocol (Supplememal 
Table SI). 

• HBPM should be considered in adults with inade­
quately conrrolled BP. 

Home systolic: BP (SBP)/diastolic BP (DBP) values 135/85 
mm Hg or higher are considered high. It>·1.\ This is supporred 
by prognostic srudies rhar showed an increased risk of cardio­
vascular events above or near rhis rhreshold. H"~ 

HBPM should be performed according ro a srandard 
prococol (Supplemenml T.ml" . 1) . Despite varied measure­
ment protocols , HBPM has been shown to predicr health 
ourcomes better than office BP measurementS 
(OBPMs). I4·· .• " U AJrhough single home readings were 
shown to be predictive of srroke in a large population," 
mulriple BP readings are required for accurace risk predic­
rion wirhin individuals.'h BP readings caken on the first day in 
a series of measurementsll.l. are higher than those on sub­
sequent days. and with respect tO duplicate readings, filSt 
readings are consistently higher rhan second readings in the 
morning as weil as in the evening.14.!, 

ln rhe Efficacy of Self-Monitoring of Blood-Pressure, 
With or Wirhour Telemonitoring, for Tirration of Antihy­
perrensive Medication (TASMINH4) study 1182 hyper­
tensive parients were enrolled across 142 primary care c1inics 
in the United Kingdom and randomized to hypertension 
medication tirrarion on the basis of self-monitoring 
(HBPM), self-monitoring with telemonicoring, or usual 
care (dinic-measured BP) .21> BP targets varied according ro 
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patient cbaracrerisrics bue were uniformly 5/5 mm Hg lower 
for HBPM. Ar 12 monrhs, the average dinic SBP was lower 
in both HBPM groups by 3.5-7.5 mm Hg, compared with 
the usual care group. The number of medicarions used was 
higher by on average 0.11-0.13 for rhe HBPM groups. There 
was no difTerence in safety outcomes. A shorrer (6-month) 
rrial showed similar results/ whereas srudies that used a 
common rar~er for HBPM and OBPM did nor show benefir 
of HBPM.2 

.2') On rhe basis of the improvemenr in BP 
control using HBPM over 12 months, ir is recommended 
thar HBPM be considered in those with inadequarely 
controlled hyperrension. 

ln srudies of parients with cbronic kidney disease/ o.1I 

HBPM independencly prediered the developmenr of end­
stage renal Failure. The use of HBPM can increase patient 
adherence. Il .l. Using population-based home BP measure­
menrs from the Ohasama study (N = 128 subjects). I~ ir was 
reported thar patients with whire coat hypertension followed 
for 8 years were more likely tO develop home hyperrension 
rhan normotensive patients withour white coar hypertension 
(47% vs 22%. respecrively; odds rario. 2.86; 95% confidence 
interval [CIl . 1.90-4.31). Furthermore, there seems to be a 
considerable diagnostic agreemenr berween home and ambu­
lacory BP in mosr of the subjecrs with and wirhour 
hypertension. 'c, 

Parients with a diagnosis of hyperrension bur with srable 
normorensive BP averages, "Iong-term observation" mighr be 
achieved with 1 week of HBPM every 3 monrhs. ' Parients 
who have difficulcy remembering ro cake medication mighr 
benefit from daily home BP measuremenr Il and patienrs with 
diabetes can benefir from frequenr HBPM. lM 

Rccommcndations 
1. Healrh care professionals who have been specifically 

trained to measure BP accu ra rel y should assess BP in all 
adulr parienrs ar ail appropriare visirs to derermine car­
diovascular risk and monitor antihypertensive rrearmenr 
(Grade D). 

2. Use of srandardized measuremenr rechniques and 
indcpendencly validated cquipmenr for all methods 
(auromared OBPM [AOBPl, OBPM. ABPM, and 
HBPM) is recommended (Grade D; see Supplemental 
Table SI for recommended techniques) . Unless speci­
fied orhcrwise, measuremenr using e1eerronic (oscillo­
merric) upper arm devices is prefcrred over 
auscultation (Grade Cl. Deviees thar are appropriare 
for the individual and have mer the 150-81060 pro­
cocol (Association for rhe Advancemenr of Medical 
Instrumentarion: Non-invasive sphygmomanomerers -
Part 2: Clinical investigation of auromared measure­
menr rype. AN5l/AAMII150 81060-2/AN51-AAMI. 
2nd cd. Arlingcon, VA: AAMI 2013; see Imps://www. 
.so.orglsrdndmll'i79T.httnl ) should be u ed. For 
HBPM. parienrs should be encouraged to use devices 
with dara recording capabilities or aucomatic dara 
rransmission co incrcase the reliabiliry of reporred 
HBPM (Grade D) . 

3. In patients with large arm circumferences when standard 
upper arm cuITs cannor be used. validared wrisr devices 
(used with arm and wrist supporred ar hearr level) may be 
used for BP estimarion (Grade D). 
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4. Four approaches can be used te as5ess BP: 
i. AOBP is rhe preferred memod of perfunning OBPM 

(Grade D). The BP value calculared and displayed by the 
device should be used. When using AOBP (see rhe R~c­
ommmtkd T echfliqlt~ for Alttomated Offiu Blood PrtSSl,,~ 
section in Supplememal Tahle. 1), displayed mean SBP 
~ 135 mm Hg or DBP ~ 85 mm Hg is high (Grade D). 

ii. When using OBPM, rhe firsr reading should be dis­
carded and rhe larter readings averaged (see me Ruom­
mmd~d T~clJ1/iq"~ for Offiu Blood Pmmr~ M~I1S"rtmmt 
section in Supplemental Table SI). Mean SBP between 
130 and 139 mm Hg or mean DBP between 85 and 89 
mm Hg is high-nonnal, and mean SBP ~ 140 mm Hg 
Or DBP ~ 90 mm Hg is high (Grade q. 

iii. 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 q. 

iv. Using HBPM, mean SBP ~ 135 mm Hg or DBP ~ 
85 mm Hg are high and associared wirh an increased 
overall mortaliry risk (Grade q. HBPM values should 
be on rhe basis of a series comprised of rhe mean of 
duplicare measures, for morning and evening, for a 
7-day period. Firsr day home BP values should nor be 
considered (Grade D). 

K.yM ....... 

• Our-of-office BP measurements are essential co 
rule our whire coar hypertension in suhjects wirh 
and without diabetes and te diagnose masked 
hypertension, when suspected. A revised algo­
riclun is presented (Figure 2). 

II. Diagnosis of hypertension and foUow-up 

Hypertension Canada continues tO emphasi2e me use of 
out-of-office measurements tO rule our whire coar hyper­
rension in subjects with increased BP in the office ( ri~. 21-
Its prevalence is esrimated co be between 9% and 30%. "1. 0 

Ir is more common in women, older subjecrs, nonsmokers, 
subjects \Vi rh mildly elevated office BP, pregnant women, 
and subjects wirhour target organ damage. Subjecrs wirh 
whire coar hypertension have been hown to have an overaU 
cardiovascular risk rhat approximates rhar of normotensive 
subjects. HI H Thus, ar present, rhere is no evidence te 

support pharmacologic crea[menr of subjects with white 
coat hypertension. Because rreared and untreared subjects 
have long-cerm cardiovascular risk similar te rhar of rreared 
and untreared normorensive individuals, respec­
rively,4". 14." it is c1inically relevanr to identity individuals 
with white coat hypertension tO avoid overtreatment. ln 
individuals wim 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 to rule out white coat hypertension, 
when suspected. Although the diagnostic thresholds for 
ABPM and HBPM (as weil as for AOBP) have not yet been 
established in subjects wirh diabetes, mey are probably 
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lower than those men tioned for diagnosis of hypertension 
in the genera! population. 6 

ln cases of normal BP in the office, the possibility of 
masked hypertension (high out-of-office BP) should be sus­
pected in me following cases: older age, men, curren t 
smoking, heavy alcohol drinking, obesiry, diabetes mellitus, 
or omer traditional cardiovascular risk faccors, as weil as in 
cases of e1ecrrocardiographic lefr venrricular hrperrrophy, 
and high-normal syscolic and diasrolic office BP.·· I Masked 
hypertension is common in untreated adults, wim a possible 
prevalence of approximarely 20%, which is even higher in 
individuals wim controlled office BP (more rhan 1 of 3 
rreated individuals) ... 8 When su pecred, masked hyperten­
sion should be ruled our by perfonning our-of-office mea­
surements. 1 n subjects wim diaberes, absence of noctumal 
dipping in BP (identified using ABPM) is common and 
correlares wim higher cardiovascular mortaliry. 4?· ~ 1 Specif­
ically, almough mean mended AOBP and daytime ABPM 
have been shown co be similar in subjecrs wim diaberes, 
baseline 24-hour SBP (hazard rario, 1.53; 95% l, 1.28-
2.03) and nighttime SBP (hazard ratio, 1.50; 95% CI, 1.26-
1.89) were inde,gendent predict?rs ?f short-rerm. cardiovas­
cular outcomes. - Furthermore, III dlabetes the adJusted odds 
ratio for progression co macroalbuminuria has been shown tO 
be more than eight-fold higher in me masked hypertension 
group (diagnosed with HBPM) than in the controUed BP 
group.H 

Guidelines for diagnosis of hyeenension 
1. At initial presentation, patients who exhibit reatures of a 

hypertensive urgency or emergency (SupplementJI 
Table S2) should be diagnosed as hypertensive and require 
immediate management (Grade D). In ail other parients, at 
least 2 more readings should be taken during the same visit. 

2. If me visir 1 OB PM is high-nonnal (thr($holds ouclined in 
seaion ,. ACr:tIraU ~l1Slmmmt of BP, RecommmMtiofl 4. iz) 
rhe patient's BP should be assessed at yearly intervals 
(Gradeq. 

3. If me visit 1 mean AOBP or OBPM is high (mresholds 
oudined in section 1. Acmrau mel1S"r~mmt of BP, Recom­
mmdotiofl 4. i and il), a history and physical examination 
should be perfOrmed, and. if clinically indicared, diagnostic 
teStS tO search fur targer organ damage (T.lhle 2) and 
associared cardiovascular risk factors rrahle 3) should be 
arranged within 2 visits. Exogenous factors mat cao induce 
or aggravate hypertension should be assessed and removed 
if possible (Supplemelltal Tahle S3). Visit 2 should be 
scheduled wimin 1 monrh (Grade Dl . 

4. If 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. [fthe visit 1 mean AOBP SBP is 135-179 mm Hgor DBP 
is 85-109 mm Hg or rhe mean OBPM BP is 140-179 
mm Hg or DBP is 90-109 mm Hg, out-of-office BP 
measurements should be perfurmed before visir 2 
(Grade C). 

i. ABPM is me recommended our-of-office measuremenr 
method (Grade D). Patients cao be diagnosed wim 
hypertension according CO me fuUowing mresholds: 
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M .... 0IIIce &P ~18Q1UO YB --------------------------------------------~'~I ___ H_T_N __ ~ 
HO 

~ _____ ~_ .. _bT;-~-S1------~r- YB -. 
OBPM ~ 130/80 

fe< ~ 3 """SU"!I'1I!nts 
on dlffe<ent days 

Probable HTN 

Consider rut""f· 
office "",.sures to 

rule rut WCH 
HO 

AOIP~U!/IS 
or 

OBPM ~140190 
(If AOBP unavllllüle, 

HO 

AlPMI .......... ' .,.,.... _n ~USt'IS 

--_~UO/IO 
or 

H&PM Series' 
Me.n~l3S/8S 

YB .,L.... __ H_TN ____ ~ 

CbCrostlc m~shold5 tir AO •• ABPM • .nd HIPM ln ~b with 
dab.tn !vve vtt ta be established I~nd l'r'I"Y be 10..,- thln thcM 
IIsted abow) 

NO 

NoHTN' WCH 

flIur. 2. Hypertension diagnostic algorittm for &dUIts. Ail measurement values in the alge<ithm are reported as mm Hg. The diagnostic algorittm has 
been revised for the 2020 Guidelines.ln 2017 and 2018, diabetes was included inthe diagnostic algorithmto provide acomprehensive overview of the 
diagnosis of hypertension. However, this introduces several complexities: the OBPM diagnostic threshold is different in patients with diabetes; ev!­

dence for defining AOBP and out-ot·otlice (ABPM and HBPM) diagnostic thresholds is lacking; and the potential prognostic value of rut·of-office 
measurements in patients with diabetes, incluCing the identificâion of white coat hypertension or rnasked hypertension, exists but deflrltions are 
not esteblished. The Hypertension Canada Guidelines Committee considered several options, including no change, revisingthe algorithm, orcreatilll a 
separate algorithm for Clabetes. The committee elected to revise the 2018 algorittm to include the recommendation that a series of 3-5 office 
measurementscan be used to establish a diagnosis of hypertension in dlabetes. AlthOugh this was in place for the · no diabetes· sideofthe algorithm, 
it was not explicit on the Clabetes side, and the algorittm might have given the impression thâ hypertension cotld be diagnosed in patients with 
diabetes on the basis of 1 office visit. This has now been addressed. The algorithm for patients \\Ïth Clabetes might chaille as future studies are made 
available. At present, the algorithm specifies 1 threshold abovewhich office BP is considered high in patients \\Ïthdiabetes, prirnarily on the basis of the 

Hypertension Optimal Treatrnent (HOn study, in which OBPM was used." Althol4!h It is plausible that an AOBP threshold cotld be IOwer, there is 
currenUy no published evidence to guide a specifie AOBP threshold. Similarty, there are no studies to dâe thâ have established ABPM or HBPM 
thresholds in patients \\Ïth Clabetes. Other guideline bodies have elected to estirnate corresponCing values for HBPM and ABPM on the basis of the 
established threshOlds for the general population,"D.l11 however, the evidence is notclear and these are not validâed for diabetes. 46With respect to 

identitying white coat hypertension in pâients \\Ïth diabetes, there are currently no evidence-based definitions. Elevated ABPM, including 24-hour BP 
and night·time BP, is associated with cardiovasctlar disease events and mortality in patients with diabetes.49-52 However, a comprehensive review of 
the published evidence Is required to establish threshOlds upon which diagnostic and treatrnent decisions can be based. ABPM , ambtlatory blood 
pressure measurement; AOBP, autornated office blood pressure (performed w~h the patient lIlattended in a private room); BP, blood pressure; HSPM, 
home blood pressure measurement; HTN, hypertension; OBPM, office blood pressure measurement (measurements are performed in the otlice using 
an electrorlc upper arrn devicewith a provider in the room); WCH , white coat hypertension. ·If AOBP is used , use the mean calculated and displayed by 
the device. 1f OBPM is used, take at least three readings, discard the filSt and calculate the mean of the remairlng measurements. A history and 
physical exam shOuld be performed and diagnostic tests ordered. 1 Seriai office measurements over 3-5 visits can be used if ABPM or HBPM are not 
available. t Home BP Series: Tworeadings taken each momingand evening for7 days (28 total). Discard filStday readings and average the last 6 days. i 

ln 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 Hg or DBP is 
~ 85 mm Hg. or 

b. if the mean 24-hour SBP is ~ 130 mm Hg or DBP 
is ~ 80 mm Hg (Grade C). 

ii. HBPM (as ouclined in section J. Acrul'Ylte mrasurmtmt 
of BP. Recommmdation 4. ivl is recommended if 
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ABPM is nO[ coleraced. not readily available. or parient 
preference (Grade Dl. Patients can be diagnosed with 
hypertension if che mean SBP is ~ 135 mm Hg or 
DBP is ~ 85 mm Hg (Grade Cl. 

iii. If che out-of-office ABPM or HBPM average is not 
elevated. white coat hypertension should be diagnose<! and 
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Table 2. Examples of targe! ",gan damage 

Cerebrovasrul", dis....., 
Suoko 

lsc.hemic snoke and U2nsien[ ischernic .:uuc.k 
Inrr.tœ",bral hcrnorrhage 
Aneurysnul sub>r.tchnoid hOlllorrhago 

Dcmcnoa 
VasruLu dcmentia 

Miud vasrubr ckmauia and dCnlmtÎ2 of the Ahhdmcr's type 
Hypencnsivc retinop:uhy 
Lcft vcnuirular dysfunction 
Lef. vomrirul", hyp<rtrophy 
Hcart &ilurc 
Coron"')' mory dise .. o 

MyocardiaJ inf..rcrion 
Angina peaoris 
Acure cororu..ry $)'ndromc:s 

Renal disease 
o,ronic kidney disease (GFR < 60 mUmin/1.73 m') 
Albuminuria 

Poripheral or.ery dise .. o 
IntCmliucor daudication 

GFR, glolll"",lar filtrarion "uo. 
Reproduœd with permission rrolll Hypertension Canada. 

pharmacologic treatmenr should not be instirured (Grade 
Cl . If che mean HBPM is < 135/85 mm Hg, before 
diagnosing white coat hy~rtension, it is advisable co 
eicher. (l) ~rlOrmABPM co cOMrm chat che mean awake 
BP is < l35/85 mm Hg and [he mean 24-hour BP is < 
130180 mm Hg (prererredl;or(2) repea[a HBPM series co 
coMrrn [he home BP is < 135/85 mm Hg (Grade D). 

6. If the out-of-office measuremem, aI[hough preferred, is not 
perlOrrned afcer visit l, chen patients can be diagnosed as 
hy~rtensive using seriaI OBPM visits if any of the 
following conditions are met: 

i. At visit 2, che mean OBPM (averaged across ail visits) is 
~ 140 mm Hg SBP and/or ~ 90 mm Hg DBP in pa­
tients wi[h macrovascular [arget organ damage, diabetes 
melIirus, or chronic kidney disease (glomerular fil[ration 
rate [GFR) < 60 mUmin/1.73 m2

; Grade D); 
ii. A[ visi[ 3. the mean OBPM (averaged acrQ/lS ail visits) is 
~ 160 mm Hg SBP or ~ 100 mm Hg DBP; and 

Table 3. Examples of key cardio.ascular rlsl< factors for 
atherosclerosls 

History tt cliniClJly ovm .mcroscleroric disCl5< indi",res a very high risk lôr a 
recurrOl( amcrosc:lcrolÎc cvcnr (cg. peripheral arterial disease, previous 
uokr or uansient ischemic auxk) 

Nonmodifiable 
Age ;:: 55 )"CI" 
Male ,Cl< 
F:unily hiSlOry of premature cardiovasculW' di .. ease: (age < 55 in men and < 
65 in women) 

Modifiablo 
Sedenruy lil<'rylo 
Poor diowy habi« 
Abdominal obesiry 
Dysglyœmia 
Smoking 
Dyslipidomia 
Su'ess 
Nonadhert:nœ 

Rrproduœd with permission From Hypertension Canada. 
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iii. At visi[ 4 or 5, the mean OBPM (averaged across ail 
visits) is ~ l40 mm Hg SBP or ~ 90 mm Hg DBP. 

7. Investigations for secondary causes of h~r[ension should 
be initiated in patients with c1inical and/or laboratory 
fealUres indicative of hypertension (ourlined in sections 
Ill. ROlltint and optiona/ /aboratory Usts for rht invtstigatioll 
of patients with hypmension, XVI. Assmment for rmovllS­
cl//ar hyp"unsioll, XVII. Trtntment of hyp"unsion in IISSO­
ciation witiJ rtllovf1St:l//ar diStllSt, XVIIl. Asstsmlent for 
endocrint byptr~nsioll, and XIX. Trtarmmt of stcondory 
bypmtn.rioll dIIt to endOt:rint ca/lStS', Grade D). 

Guidclines for foUow-up of hypertension 
1. If at the las[ diagnostic visit che patienr is no[ diagnosed as 

hy~rtensive and has no evidence of macrovascular target 
organ damage, tbe patient's BP should be assessed a[ yearly 
inrervals (Grade D). 

2. Hy~rtensive patients actively modilYing cheir heal[h be­
haviours should be followed-up at 3- [0 6-month inrervals. 
Shorter intervals (every 1 or 2 monrhs) are needed for 
patienrs wich higher BP (Grade D). 

3. Patients receiving antihy~rtensive drug rteatmenr should 
be seen monrhly or every 2 monchs, depending on the levd 
ofBP, until readings on 2 consecutive visits are bdow cheir 
target (Grade D). Shorter inrervals beeween visits will be 
needed for sympcomatic patients and chose with severe 
hy~rtension, inrolerance co amih~rtensive drugs, or 
target organ damage (Grade D). When che targe[ BP has 
becn reached, patienrs should be seen at 3- [0 6-monrh 
inrervals (Grade D). 

4. tandard OBPM should be used for follow-up. Measure­
mell! using elecuonic (oscillometric) upper arm devices is 
preferred over auscul[a[ion (Grade Cl. 

5. ABPM or HBPM is recommended IOr follow-up of pa­
tients with demons[rated white coat efFec[ (Grade D). 

ABPM 

A suggested protocol for AB PM is presenred in 
upplemen[.ll Table 51. 

Recommendations 
1. In addition to a general recommendation for hyper[ensive 

patients (in section Il. Diagnosis of hypmension and fol/ou>­
"P, 5), ABPM should be considered when an office-induced 
increase in BP is suspected in treated patients with: 

i. BP chat is no[ below target despite receiving appro­
priate chronic antihy~rtensive cherapy (Grade C); 

y. sympco?"s suggestive of hypotension (Grade Cl; Or 
III. Aucruanng office BP readings (Grade D). 

2. The magnitude of changes in nocturnal BP should be 
caken inco accounr in any decision CO prescribe or wichhold 
drug therapy on the basis of ABPM (Grade C) because a 
decrease in nocrurnal BP of < 10% is associated wich 
increased risk of cardiovascular events. 

HBPM 

A sugges[ed pro[ocol IOr HBPM is presenred in 
upplemenc.ll Table 51. 
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Rccommendations 
1. The use of HBPM on a regular basis should he considered 

for patients with hypertension, pacticulacly those with: 
i. Inadequarely conerolled hypertension (Grade B; 

revised recommendation); 
ii. Diabetes mellirus (Grade 0); 
iii. Chronic kidney disease (Grade q; 
iv. uspected nonadherence (Grade 0); 
v. Demonstrated white coat effect (Grade Cl; or 
vi. BP controlled in the office but not at home (masked 

hypertension; Grade q. 
2. Health eue professionals should ensure that patients who 

measure their BP at home have adequate training, and if 
nccessacy, repeat training in measuring their BP. Patients 
should be observed to determine that they measure BP 
correcrlyand should he given adequate information about 
ineerpreting these readings (Grade 0). 

Routine lestlng 

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

New rccommendations for 2020 
• Consider the potential for pregnancy in women with 

hypertension. 

Women of child-bearing potential should he asked at 
regular intervals about possible pregnancy. If unsure, a repeat 
pregnancy test m.y be done depending upon current or po­
tential antihypertensive treatmenrs. The determination of 
pregnancy is importa ne in the treatment of women of repro­
ducrive age because some medications have relarive contra­
indications in pregnancy (see part 3. Hypmmsion and 
Prtgnancy for further derails). Similacly, health behaviour 
changes for hypertension ace generaIly modified during 
pregnancy. 

Rccommendations 
1. Routine tesrs that should he performed for the investiga­

tion of aU patienes with hypertension include the following: 
i. Urinalysis (Grade 0); 

ii. Blood chernistry (pOtassium, sodium, and crearinine; 
Grade 0); 

iii. Fasting blood glucose ancl! or glycated hemoglobin 
(Grade Dl; 

iv. Serum coral cholesterol, low-densiry lipoprotein, high­
densiry lipoprotein (HDL), and non-HDL choles­
terol, and triglycerides (Grade 0); lipids may he drawn 
fasting or nonfasting (Grade C); and 

v. Standacd 12-lead eleccrocardiography (Grade C). 
2. Assess urinary albumin excretion in patienrs with diabetes 

(Grade 0). 
3. AlI created hypertensive patienrs should he monirored ac­

cording co the current Diahetes Canada guidelines for the 
new appeuance of diahetes (Grade B). 

4. During the maintenance phase of hypertension manage­
ment, testS (including those for dectrolytes, creatinine, 
fasting üpids, and pregnancy) should he repeated with a 
frequency reRecting the c1inical siruation (Grade 0 ; 
revised recommendation). 
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5. A pregnancy test should he considered before initiation of 
health behaviour management changes or drug therapy 
(Grade 0; new recommendation). 

6. Routine echocacdiographic evaluation of aIl hypenensive 
patients is not recommended (Grade 0). 

7. An echocacdiogram for assessment of len vencriculac hy­
pertrophy is useful in selected cases ro help define the 
furure risk of cacdiovasculac evenrs (Grade q. 

8. Echocardiographic assessment of len venericular mass, as 
weil as of systolic and diascolic left venrriculac funcrion is 
recommended for hypertensive patienrs suspecred to have 
len ventricuJac dysfunction or coronary actery disease 
(CAO; Grade Dl. 

9. Patienrs with hypertension and evidence of hem faiJure 
should have an objective assessmene of left vencricular 
ejection fracrion, either using echocardiogram or nucleac 
imaging (Grade 0) . 

Canllovascular Risil Auenment 

IV. Assessment of overall cardiovasrular risk in 
hypertensive patients 

Rccommendations 
1. Global eudiovasculac risk should he assessed. Multifactl)­

rial risk assessment models can he used to: 
i. Predict more accurately an individual's global eudio­

vascular risk (Grade A); 
ii. Help engage individuals in conversations about health 

behaviour change co lower BP (Grade Dl; and, 
iii. Use antihypertensive therapy more eflicienrly (Grade 0) . 

ln the absence ofCanadian dara co derermine the accuracy 
of risk calculations, avoid using absolu te levels of risk co 
support treatment decisions (Grade C). 

2. Consider informing patielUs of their global risk tO improve 
the effecriveness of risk faccor modification (Grade Bl. 
Consider also using analogies thar describe comparative 
risk, such as "cardiovasculac age," "vasculac age," or "heut 
age" co inform patienrs of their risk status (Grade Bl. 

Canllovascular Health Promotion 

• Health behaviour change plays an important mIe 
in hypertension prevention and BP-Iowering in 
people diagnosed with hypertension 

• He-.uth behaviour change is strongly recom­
mended as a first-line intervention co lower BP in 
people with hyperrension 

• Optimization of lipid levels wirh the use of srarins 
in higher-risk patients is recommended 

• The use of acerylsalicylic acid (ASA) fOr primary 
prevention of cardiovascular disease is no longer 
recommended in people with hypertension 
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Savoir 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) 
Département des sciences infirmières, Université du Québec à Trois-Rivières. 

Supervisor Lyne Cloutier, inf. PhD Professeure titulaire 
Département des sciences infirmiéres, Université du Québec à Trois-Rivières. 

Co-supervisor Dr. Raj Padwal, MD MSc. Professor. 
Department of medidne, University of Alberta. 

Source of funding : Société québécoise d'hypertension artérielle (SQHA) and Canadian Queen 
Elizabeth Il Diamond Jubilee 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 appredated. 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 partidpation in the research 

so 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 dear. Take ail the time you 

need to read and understand this form before making your decision. 

Objectives and summary of the research project 

The research objective is to assess knowledge, perception and practice of Québec health profession ais 

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 inaccurades and potential increased cardiovascular risk. Guidelines for BPM methods are 

published by Hypertension Canada and available for ail the health professionals. However, those 

Cenificate runber: CER-19-259'()7.22 
Cenificate Issuee! on 16.09.2019 
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guidelines need to be put into practice and implemented. Since health professionals play an important 

role in hypertension management, a dearer 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 number: CER-19-259-07.22 
Certificate issued on 16.09.2019 
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(Shweta Todkar), my supervisor (Dr.Lyne Cloutier) and my co-supervisor (Dr. Raj Padwal). Ali 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 à Trois-Rivières and a certificate bearing number CER-19-259..Q7.22 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 à Trois-Rivières, by phone (819) 376-5011 , ext 

2129 or CEREH@uqtr.ca by email. 

Comm itment of the researcher's 

l, Shweta Kiran Todkar agree to conduct this study in accordance with ail ethical standards that apply to 

projects involving human participants. 

Certificat. number: CER-19-259'()7.22 
Certifie •• issued on 16.09.2019 
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FORMULAIRE D'INFORMATION ET DE CONSENTEMENT 

Titre du projet La mesure de la pression artérielle 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 infirmières, Universitè du Québec à Trois-Rivières. 

Directrice Lyne Cloutier, inf. PhD Professeure titulaire 
Département des sciences infirmières, Université du Québec à Trois-Rivières 

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

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

Déclaration des conflits Aucun 
d' intérêts 

Préambule 
Votre partidpation à la recherche , qui vise à mieux comprendre vos connaissances, votre perception et 
votre pratique concemant les méthodes de mesure de la pression artérielle, serait grandement 
appréciée. Cependant, avant d'accepter de participer à ce projet et de signer ce formulaire d'information 
et de consentement, veuillez prendre le temps de lire ce formulaire. Il vous aidera à comprendre ce 
qu 'implique votre éventuelle participation à la recherche de sorte que vous puissiez prendre une décision 
éclairée à ce sujet. 
Ce formulaire peut contenir des mots que vous ne comprenez pas. Nous vous invitons à communiquer 
avec le chercheur responsable du projet ou avec un membre de son équipe 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 dédsion. 

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 matiére de méthodes de mesure de la pression artérielle (PA) 
à domicile et en clinique. La mesure de la pression artérielle est un aspect essentiel de la gestion de 
l'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 artérielle et les met à la disposition de tous les professionnels de la santé. 

Numéro du certificat: CER-19-259-07.22 
Certificat émis le : 16,09.2019 
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Cependant, ces lignes directives doivent être mises en pratique et appliquées. Étant donné que les 
professionnels de la santé jouent un rôle important dans la gestion de l'hypertension, il est nécessaire 
de disposer d'un portrait plus clair de leurs connaissances, de leur perception et de leur pratique en 
matière de la mesure de la pression artérielle. Peu de données sont disponibles au Canada à 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 partidpation à ce projet de recherche consiste à 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 à votre participation. Le temps consacré au projet, soit environ 20 minutes, 
demeure le seul inconvénient. Il est possible que le fait de répondre à certaines questions suscite chez 
vous des sentiments désagréables. Si cela se produit, n'hésitez pas à 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 à cette recherche vous offre une occasion 
de réfléchir à l'avancement des connaissances et d'améliorer les pratiques en matière de mesure de la 
pression artérielle et de gestion de l'hypertension. 

Compensation ou incitatif 
Pour votre partidpation à cette recherche, nous vous offrons la possibilité de partidper à un tirage au 
sort. Votre participation pourrait vous mériter une inscription gratuite au congrès d'Hypertension Canada 
en septembre 2020 ou encore une inscription gratuite à une formation en ligne de 15,5 heures 
accréditées la Société québécoise d'hypertension artérielle. L'étude s'adresse à 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 à la fin du 
questionnaire. Nous informerons le gagnant par courrier électronique. 

Confidentialité 
Les données recueillies sont entièrement confidentielles et ne pourront en aucun cas mener à votre 
identification. Les données recueillies seront conservées dans une base de données UaTR protégée par 
un mot de passe. Les seules personnes qui y auront accès seront moi-même (Shweta Todkar), ma 
directrice (Dr. Lyne Cloutier) et mon co-directeur (Dr. Raj Padwal ). Toutes ces personnes ont signé un 
engagement à la confidentialité. 
Les données seront détruites après avoir été utilisées pour l'avancement des connaissances 
sdentifiques et ne seront pas utilisées à d'autres fins que celles décrites dans le présent document. Les 
résultats de la recherche, seront diffusés sous forme de thèse, d'articles dans des périodiques 

Numéro clJ certificat: CER-19-259-07.22 
Certificat ;,ms le : 16.09.2019 
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scientifiques et présentés dans des congrès scientifiques sous forme d'affiches ou de conférences mais 
les participants ne seront pas identifiés. 

Participation volontaire 
Votre participation à cette étude se fait sur une base volontaire. Vous êtes entièrement libre de participer 
ou non, de refuser de répondre à certaines questions ou de vous retirer en tout temps sans préjudice et 
sans avoir à fournir d'explications. Si vous vous retirez de l'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 concernant 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 êtres humains de 
l'Université du Québec à Trois-Rivières 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 concernant cette recherche, vous devez communiquer 
avec la secrétaire du comité d'éthique de la recherche de l'Université du Québec à Trois-Rivières, 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 à procéder à cette étude conformément à toutes les normes 
éthiques qui s'appliquent aux projets comportant des participants humains. 

Numéro du certificlll : CER-19-259-07.22 
Certific:al énis le : 16.09.2019 
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Annexe 6. Methodology - Certificate of ethics 

Savoir 
Surprendre. 

CERTIFICAT D'ÉTHIQUE DE LA RECHERCHE AVEC DES t'TRES HUMAINS 

3128 

En vertu du mandat qui lui a été confié par l'Université, le Comité d'éthique de la recherche avec des êtres humains 
a analysé et approuvé pour certification éthique le protocole de recherche suivant: 

Titre : Québec health professlonals and blood pressure measurement : a descriptive 
study assessing knowledge, perception and practice in primary care settings 

Chercheur{s): Shweta Kiran Todkar 

Département des sciences infirmières 

Organisme{s): SQHA et QES 

N° DU CERTIFICAT: CER-19-259-07,22 

PÉRIODE DE VAUDITÉ : Du 16 septembre 2019 au 16 septembre 2020 

En acceptant le certificat éthique, le chercheur s'engage à : 

- Aviser le CER par écrit des changements apportés à son protocole de recherche 
avant leur entrée en vigueur; 

- Procéder au renouvellement annuel du certificat tant et aussi longtemps que la recherche ne sera pas 
terminée; 

- Aviser par écrit le CER de l'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 

Président du comité 

Décanat dé ra. recFieycFie et cre {a création 
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Annexe 7. Methodology­
québécoise d'hypertension 
incentives 

Acceptance email of société 
artérielle (SQHA) concerning 

La Société québécoise 
OliYPERTENSION ARTÉRIELLE 

COMITÉ DE DIRECTION 

Guy Rousseau PhO 
président 

Mohsen Agharazii MD 
vice-président 

Rémi Goupil MD MSc 
secrétaire 

ADMINISTRATEURS 

Patrice Brassard PhO 

Line Guénetle BPharm MSc 

Maxime Lamarre-Cliche MD MSc 

Marc Paren t BPharm MSc 

Lawrence Labrecq ue 
Candidate au doctorat 
représentante des étudiants 

MEMBRE D 'OFFICE 

France Boulianne in l BSc 
direclrice générale 

SIÉGE SOCIAL 

SQHA 
C.P. 22 
Succursale Ahuntsic 
Montréal (Québec) 
H3L 3N5 

514.337.3937 
info@hypertension .qc.ca 

sohahyoertensjon gC,ça 

Université du Québec à Trois-Rivières 
laboratoire du Ore lyne Cloutier 
AIS Madame Shweta Kiran Todkar 
3351 , boulevard des Forges, local 4803 
Trois-Rivières (Québec) 
G9A5H7 

Montréal, le 7 octobre 2019 

OBJET: Collaboration - Étude 
transversale descriptive - Mesures de 
pression artérielle 

Madame Todkar, 

Nous sommes heureux de vous informer que votre demande 
concernant l'obtention de 3 inscriptions à 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 à une inscription gratuite pour cette formation en 
hypertension artérielle. 

Comme vous l'avez suggéré, nous aimerions qu'un encart 
publicitaire (vOIr fichier Joint) soit ajouté sur votre page d'accueil afin 
de souligner l'apport de la Société dans votre étude. 

Je vous prierai de bien vouloir fournir les noms des 3 lauréats à 
notre Directrice générale, Madame France Boulianne, afin de leur 
permettre d'avoir accès au s ite . 

En vous souhaitant la meilleure des chances dans ce projet, 

Cordialement, 

Guy Rousseau PhO 
Président 
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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 

Ta: Cloutier, lyne <lyne.Cloutier@uqtr.ca> 
Cc: Paullanders <paul.landers@hypertension.ca>; Todkar, Shweta Kiran 
<Shweta.Kiran.Todkar@uqtr.ca>; rpadwal@ualberta.ca 
< rpadwal@ualbertaca> 

Hello, Lyne: 

Many thanks for your kind words, and for your career-Iong 
engagement in Hypertension Canada and support of the 
Congress. Thank you also for revisiting this request. 

While we came in weil 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. 1 have copied Paul Landers on this 
message, who is your point of contact on this from here 
forward. 

It was lovely to see you ail 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 
infirmières 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@uqtr.ca> 
Cc: Todkar, Shweta Kiran <Shweta.Kiran.Todkar@uqtr.ca> 

Bonjour Mesdames Cloutier et Todkar, 

Je confirme que l'OIiQ accepte de vous fournir une liste des 
infirmières et infirmiers ayant consenti à ce que leurs coordonnées 
soient transmises à un tiers aux fins de recherche, moyennant la 
réception d'une copie du certificat d'éthique de l'université et de la 
signature d'une entente de confidentialité et sécurité des données. 

J'espère le tout conforme à vos attentes. 

Cordialement, 

Daniel Marleau, Analyste en intelligence d'affaires 

Direction, Optirrislltion et perforrTllnce 

4200. rue MaIson, Mlntréal (Québec) H1Y 4V4 

514 935-2501 ou 1 800 36~6048, poste 228 

OIlQ, au nom dela santé des Québécois. 
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Annexe 10. Acceptance email from fédération des médecins 
omnipraticiens du Québec (FMOQ) 

RE: collaboration UQTR-FMOQ 

Ju lie Corbeil <jcorbei l@fmoq.org > 
Fri 9/20/20 19 9:22 AM 

To: l yne.Cloutier@uqtr.ca < l yne.Cloutier@uqtr.ca>; Todkar. Shweta Kiran 
<Shweta.Kiran.Todkar@uqtr.ca> 
Cc: Claude Guimond <cguimond@fmoq.org >; Marie Ruel 
<mruel@fmoq.org> 

Bonjour Mesdames Cloutier et Todkar, 

Nous confirmons que la FMOQ accepte de publier dans son 
infolettre la publicité concernant la réalisation de l'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 
l'université. 

Merci et bonne journée! 

Pour le Dr Claude Guimond 
Directeur de la Formation professionnelle à la FMOQ 

Julie Cor beil 

Secréta ire de direction - Formation professionnelle 

Fédération des médecins omnipraticiens du Québec 

2, Place Alexis Nihon, 20e étage 
2000-3500, boul. De Maisonneuve Ouest 

Westmount (Québec) H3Z 3C1 
jcorbeil@fmog.org 1 Bureau : 514 878-1911 poste 
289 
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Annexe Il. Acceptance email from ordre des pharmaciens 
du Québec (OPQ) 

ORD RE DES PHARMA CIENS DU QU eSEC 

Pr~lenl pour VOUl 

Bureau de la Présidence 

Montréal , le 11 septembre 2019 

Madame Lyne Cloutier 
Professeure titulaire 
Département des sciences infirmiéres 
Université du Québec à Trois-Rivières 
3351 , boulevard des Forges 
Trois-Rivières (Québec) G9A 5H7 
Lyne.cloutier@ugtr.ca 

Objet: Appui à vot re projet de recherche 

Madame, 

PAR COURRIEL 

L'Ordre des pharmaciens du Québec appuie avec intérêt la demande de certification pour votre 
projet de recherche ayant pour objecti f d'évaluer les connaissances, la perception et la pratique 
des professionnels de la santé exerçant en premiére ligne à l'égard des différentes mesures de 
la pression artérielle. 

L'Ordre des pharmaciens du Québec a pour mission de veiller à la protection du public en 
encourageant les pratiques pharmaceutiques de qualité et en faisant la promotion de l'usage 
approprié des médicaments au sein de la société. La vision de l'Ordre est d'être l'organisme de 
référence et d'avant-garde favorisant la contribution optimale du pharmacien aux soins du patient 
et au système 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 à fait cohèrent avec 
nos objectifs et nos valeurs, visant notamment à informer le grand public et les professionnels de 
la santé sur le bon usage des médicaments et les modes d'évaluation menant à cet usage 
approprié. A terme, votre projet permettra d'améliorer les connaissances quant aux meilleures 
pratiques et stratégies d'intervention auprès 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 assurèment suivre vos 
travaux. 

Veuillez recevoir, Madame, nos sincères salutations. 

Le président, 

Bertrand Bolduc, pharmacien , MBA, IAS.A 

BB/mnc 

266 rue Notre-Dame Ouest bureau 301 Montreal (Quebec) H2Y 1T6 

Telephone 514284·9588 1 sans fraiS 1 800363-0324 1 Telecopieur 514284-3420 1 wwwopq OI'g 
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Annexe 12. Methodology Recruitment of physicians 
through newsletter invitation 

08/1112019 Dexter 

Participez à 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 première ligne. Votre participation 

consiste à remplir un questionnaire en ligne (20 

minutes). Vous courrez alors la chance de 

gagner une inscription gratuite au congrès 

d'Hypertension Canada en septembre 2020 ou 

encore à une formation en ligne accréditèe de 

15,5 heures de la Société québécoise 

d'hypertension artérielle. L'étude a obtenu le 

certificat d'éthique de l'UQTR. 

Date limite : 30 novembre 

IQuestionnaire 
en francais 

Questionnaire 
en anghlls 

https:// infolettre.fmog.org/t/ViewEmaiIArchive/yfFCE05 96D 5 BD F25 77 /C6 7 FD2F3 8AC485 9C / 

(page 5,6) 
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Annexe 13- Methodology- Recruitment of pharmacist 
through newsletter invitation 

a pre ion arterielle 

Participez à un projet de recherche 
Vous êtes pharmacien communautaire et souhaitez faire progresser les connaissances et 
Influencer les lignes directnces et la pratique en ce qui concerne la mesure de la pression 
arténelle? C'est possible en participant à un projet de recherche mené au Département des 
sCiences Infirmleres de l'Université du Québec à Trois-RIvières 

En évaluant les connaissances les perceptions et la pratique des professionnels de la 
santé dont les pharmaCiens à l'égard des différentes mesures de la pression artérielle. ce 
projet permettra essentiellement de dresser un portrait des pratiques afin d'identifier les 
forces les beSOinS et les pistes de développement pour les professionnels de la sante Vous 
pouvez contnbuer à ce projet en complétant le questionnaire en ligne d'une vingtaine de 
minutes 

) ~ ,.... ' 

, Questionnaire (fran~is) 
, " • " '4 

~'7' "',\- ~ .. ·Iiif/t'FfJV,~J; "in':'vV~ ;" :1-' 

~QuestlOÎl!lirre~ (anglills) ;: 
J.f.:' .. ff"'\ .. :· ~~~~ ""~:!- ~ ~ ~"~!:iJ ~~Ji", 

https://www.opg.org/wp-content/uploadsI2020/08/521238fr-CAOLaDepeche20nov2019.htl11l 

(page 3) 
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Annexe 14. Methodology - Recruitment of nurses thorough 
email invitation 

22I11121l19 

Chéres infirmières, 

Chers infirmiers, 

Participez il une Mude portant sur la mesure de la pression art«iele 

Souhaftez-vous faire progresser les connaissances et influencer les lignes directrices et la 

pratique? 

En voici l'occasion si vous exercez en première ligne. 

Votre participation consiste à compléter un questionnaire en ligne (20 minutes). 

Votre participation pourrait vous mériter un des deux prix suivants: 

• une Inscription gratuite au congrès d'Hypertension Canada en septembre 2020 ou 

• une Inscription gratuite à une formation en ligne accréditée de 15,5 heures de la 

Société québécoise d'hypertension artérielle . 

Pour débuter le questionnaire, cliquez sur le lien 

suivant : bttP'lIwwwyqtr callnflrmlere I!.ll ou copiez-le dans votre navigateur. 

hHps:/lblogue.uqtr.cV?wysiJa-page=1 &controller-emall&action=W!w&emaiUd=502&wysijap=subsaiptions&usef'_1d=57335 
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2211112019 Participez à une étude portant sur la mesure de la pression artériele 

Pour accéder au questionnaire en version anglaise, veuillez cliquer sur le lien 

suivant: hUp'UWVffl,uqtr ca/Nurse bpm ou copiez-le dans votre navigateur. 

Nous vous remercions pour votre participation et vous souhaitons une excellente journée. 

Lyne Cloutier, Int. PhD Protesseure titulaire 

Département des sciences infirmières 

Universtté du Québec a Trois-Rivières 

3351 Boulevard des Forges, Trois-Rivières (Qc) G9A 5H7 

(819) 376-5011 poste 34661 Local 4862 , Santé 

Membre, GIRAS 

(Groupe interdisciplinaire de recherche appliquée en santé) 

• Ce message est approuvé par l'Ordre des Infirmières et Infirmiers du Québec. 

https:/lblogue.uqtr.cal?wysija·page=1&controller=email&action=view&emaiLid=502&wysijap=subscr1>tions&usef'_1d=57335 
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Annexe 15. Methodology - Recruitment reminder first and 
second for nurses 

2211112019 

Chères infirmières, 

Chers infirmiers, 

DERNIER RAPPEL - Participez â une étude portant tuf' la mesure de la pressÎOn art6ôele 

Merci d'avoir accepté de compléter le questioonaire sur la mesure de la pressioo artérielle 

si vous l'avez déjà fa it. Si vous n'avez pas eu l'occasioo de participer, sachez que \/Otre 

collaboratioo est essentielle pour la réusstte du projet. Le questioonaire prend 20 minutes à 

compléter. 

DERNIER RAPPEL 

Votre participatioo peut vous dooner droit à une Inscription gratuite à Hypertension 

Canada en septembre 2020 ou à un cours de fonmatlon en ligne accrédité de 15,5 

heures de la Société québécoise d'hypertension artérielle. 

Pour débuter le questionnaire, cliquez sur le lien suivant ou copiez-le dans votre 

navigateur. Vous pouvez répondre en français ou en anglais. 

En français: bllP'ltwww,ygtrcannllrmlere la 

En anglais :bt!p'l/www ugtr ca/Nurse brun 

https:/lblogue.uqtr,eal?wysiJa--page=1&con troUer-em ail&action=view&emaiUd=523&wysijap=subsalptions&user_id=164 
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2211112019 DERNIER RAPPEL - Participez à une ~ude portant sur la mesure dela pression artériele 

Nous vous remercions pour votre participation et vous souhaitons une excellente journée. 

Lyne Cloutier, Inf. PhO Professeure titulaire 

Département des sciences infirmières 

Univers~é du Québec à Trois-Rivières 

3351 Boulevard des Forges, Trois-Rivières (Qc) G9A 5H7 

(819) 376-5011 poste 34661 Local 4862 , Santé 

Membre, GIRAS 

(Groupe interdisciplinaire de recherche appliquée en santé) 

• Ce message est approuvé par l'Ordre des Infirmières et Infirmiers du Québec. 

hHps:/lblogue.uqtr.caf?wysija-page=1 &con~oIler=emall&action=view&emal'-id=523&wysijap=subscr"tion s&user _id=164 
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Annexe 16. Methodology - Recruitment reminder first and 
second for physicians 

First 

Collaborations 

Participez à une étude portant sur la mesure de la pression artérielle 

Les médecins québécois ont des besoins spécifiques et une pratique assez unique en ce qui a trait à 
l'hypertension artérielle. Cette recherche vise à mettre cette réalité de l'avant, mais également à 

powoir énoncer les besoins encore a combler sur le plan du soutien essentiel en ressources de 

première ligne. 

Vous souhaitez faire progresser les connaissances et influencer les lignes directrices et la pratique? 

En voici l'occasion si vous pratiquez en première ligne. Votre participation consiste à remplir un 

questionnaire en ligne (20 minutes) . Vous courez alors la chance de gagner une inscription gratuite au 

congrès d'Hypertension Canada en septembre 2020 ou encore à 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 l'UQTR . Date limite ' 6 décembre 

Questionnaire français Questionnaire anglais 

huos:1 l in folettre. fl1109 .QI·YIN iewEl11ai IArchive/y/3 7 4ACED36F29D4C7 IC67FD2F38AC4859CI 

(page 5) 
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Second 

Dexter 

Les médecins québécois ont des besoins spécifiques et une pratique assez unique en ce qui a trait à 

l'hypertension artérielle. Cette recherche vise à mettre cette réalité de l'avant, mais également à 

pouvoir énoncer les besoins encore à 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 première ligne. Votre participation consiste à remplir un 

questionnaire en ligne (20 minutes) . Vous courez alors la chance de gagner une inscription gratuite au 

congrès d'Hypertension Canada en septembre 2020 ou encore à 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 l'UQTR Date limite : 10 janvier 2020 

Questionnaire français Questionnaire anglais 

https: //infolettre.fmoq .orgit/ViewEmailArchive/y/FA5FOF238748EA5B/C67FD2F38AC4859C/ 

(page 5) 
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Annexe 17. Methodology 
pharmacists 

Recruitment reminder for 

1 

RAPPEL: PHARMACIENS ET MESURE DE LA 
PRESSION ARTÉRIELLE 

vous lavez déJa fail SI vous n'avez pas eu l'occasion de participer sachez que votre 
collaboration est essentielle pour la réussite du projet 

Vous êtes pharmacien communautaire et souhaitez faire progresser les connaissances et 
Influencer les lignes dlrectnces et la pratique en ce qUI concerne la mesure de la pression 
arténelle? C'est possible en participant à un projet de recherche mené au département des 
sciences Infirmières de l'Université du auébec à Trois-Rivières 

En évaluant les connaissances les perceptions et la pratique des professionnels de la 
santé dont les pharmaCiens à l'égard des différentes mesures de la pression arténelle. ce 
projet permettra essentiellement de dresser un portrait des pratiques afin didentlfier les 
forces les besOins et les pistes de développement pour les professionnels de la santé Vous 
pouvez contnbuer à ce projet en complétant le quesltOnnalre en ligne d'une v ingtaine de 
minutes 

https: //www.opq .org/wp-contentluploadsI2020/08/5219 38 fr-CAOLaDepeche02dec2019.html 

(page 4,5) 
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Annexe 18. Methodology 
pharmacists (English) 

Questionnaire for nurses and 

811012021 Questionnaire « Bklod pre5$Ure measurement : Questionnaire . 

Blood pressure measurement : Questionnaire 

St:CTION 1 1 , : HOME BLOOO PIU!SSUft.1E MfASURUnNT ( HIIPM) 

1 •• • 

Wh.t: .. the r_.~ftdecI d'-gn •• ic !:hr_hoW t.r hYJ"n...-Jon 
w~H"'"7 

SIJP: Systolic blood ",..ure, DIJ"', 0_* blood ~re 

How fYWny c:ona_utt- d • .,. .f _._ ........ "b should lie toko" wtth 
HaPM? 

How nwny me_u ........ "*- ahoukt ta. tak __ ch oMy wRt. HINI'Ml 

o • s.v.,..1 m ... u~u at dlff..-.nt tlme durll'lO the dey 0 ....... ,_ day. 

o b TWlco"" t he ,"om~ ..,d twa '" th •• enlng o c. Th .... ttm.ln th. l''IOrnlng and th .... tl",..1n N .... ..,.ng 
o d . l donot Imow 

Wh_ cak u&.tllI1iI the m_n _I~ tor H"'M. t'" _lues fr .... th. flrst 
da., .hould bo dlKardad. 

1 .... lev. that HPM .houid bo co_lder'" •• ....1'1: of .brod.rd 
hypoert.n.tv. caor •. 

o 1: "-" S8P~ 
1 ... 0 rnmHg ~d/ot 
OSP il 90 mm~ 

O .ld..,. 

O a. Tr~ 

o a . 5trongly 
OlMO .... 

O . S t rongly 
Ol:qgr_ 

o • S t rongly 
Olsag,... 

o • Strongly 
OlMO .... 

D .ldonot '_1 
I.mnotsur. 

l"-ttHy up to four ... t<ant .... b.orr,-". tt\et Ilrnk your Inbr_t for u"no H.PH. 

o • o..,lco cost ror pao.us o b PalU.., t .rue.., 
o c , PaltI..,t unwt"lng_ m perlorm HIW'M 

o d, LeM patient rellabl iity to report HI5PM .-..ding, 

o e In,ufflclent Ume m t_ch potlonc about homel5P monitoring o , In,umcl..,t lime to calculata an a.,.,age 

o g Low reUrlburwment ,_ for hoalth ~Ionals 

O h Otn..-, ,..,.tpeelty 

SfCTION 2 1 ~ : AMIIULATOA ... IILOOO PRESSURE MIEASUIt,iEMEHT (A.PM) 

e. 14_."' .'. ...,.. .•••• " • • _ _ n _ _ .1_ .s" 1: .. _ ..... 4/ .. _l' 1: •• -.. -
O b MMnSBP;t 
115mmHgand/ot 
DBP;I: 85 mmHO 

O c. MMn5BPlt 
no mmHg and/Of" 
DBP li! 80 mmHg 

o d . Mun S8P. 
120 m mHg and/or 
DeP. eo m,"Hg 

o d . 1 do notknOYll 

•. n __ _ 

.. _--
O b Fal,. o ~~ no 0 d 1 do net know 

o b . Oiug,.. 

0 .,_ 
"­

«2S~) 

O b Rar'" 
« 25",," 01 tM 

Ume) 

O b~ ... ly 

« lS'M. 01 the " ... , 

... .. ItM." .. _ 
_0 ...... _ 

o c. NWIti .. 
Ag-­
OINg_ 

O c, ~ .. ...-­OINg_ 

O c, ~ .. ... -­O .. g_ 

O c,,..,.;m., 
AO .... no.­
OtMO_ 

O c. Some 
(::t 2S~) 

(a u ""' ...... - , 
0 , 

OCU,Ion.11y 

(lt 2S'Ifoottho ,Ime, 

O c. 
Oecas~11y 

(lt 2S",," 01 ltie 
lime) 

...... -

O dAG"" 

o d Mostol 

"'-(::t SO~) 

... ,._-.... 
(.~ ..... - , 

0 , 
F,.qu..,tly 

(lt~oIltio 

Ume) 

D " 
...... u..,tly 

(lt~oIltie ..... , 

o o . Strongly 

Ag'-

(a _ ) 

o •. Almost 
.11 

(::t~) 

...1_ ....... .,.. 
(.~ ..... . .... , 
o . Almost 

atway. 

'lt8~C)fltie 

'Ime' 
o e Almost 

.tway, 

(::t8~oIthe 
time) 

hUps.:lloraprdnt.uqtr .uqueb ec.calplslprotege/blqw010.imprimer _quesiionnaire?0"Na_no_ quesiionnalre=12918&owa_no_ version_ question naire=1 1/4 
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8/1012021 

2 . 1 . 

2.2. 

2.3 . 

2 .4 . 

2 .5 . 

2 .6 . 

2 .7 . 

"8. 

2.e. 

2 . 10. 

LI 1 .. 

Questionnaire c Blood pressure measurement : Questionnaire » 

• . "_" S." 1I: 140 la.. "_"A" 1: l~ S c. "_" A" 1: 1:10 ... ,..."S ... I: 1. 
'""'"a ..... / .rO ... 11: " ",",Ha."41_ 0. .. 1: " fftftHa ... 11_ o ... 11: ao """ ... • "etI_ o. .. 1: .0 

Wh ... the r«onvn.ftded dleg .. o.k thr •• hold for h~n.n.ion 
wfth mean 24-hour ABPMl 

Wh ... the r.convn.nct.d dlegnoadc thr •• hold for h~n.nslon 
wlth day-t:Ime ABPMl 

Wh. In_rWll .hould be u..d for day-drne mea.UNment wfttI AIIP ... 1 

What In_Nal .hould b. ua.d for nlahb-time ,...surament wfttI 
ABP ... 1 

J ~ ..... thetABP ..... u .. ful for patienta ln tr .. tlnD hY1Mn. ... 50n . 

1 ~ ..... th et ABP'" 1. wei' ta'aretad by patMntll . 

1 ~ ..... th.tmy patienta hav ••• av ecc ••• to ABP ... . 

1 beiJav. th. AB'''' 1. nec ... ry ta contlrm VIII .... oMaln.d ln the 
otfk .. 

ln your prec:tk" what .. th. proport.Jon of p .... ta for whkh AB'''' .. 
preacrlbedl 

How freq ..... tty ... ducation provfd.d t:o your ptrtlenb r.oerdl .. o ABP ... 1 

ln ';"Our prectk ... how fNqu.ntty do vou Ncommend AIIP ... to ';"Our 
patlentlll 

mmH_ _... .......H. mmtta 

o Il . MMn SBP:t 
140 mmHg .,d/or 
08P:t 90 mmHg 

D a . M_n S8P :t 
140 mmHg ."d/or 
OBP:t 90 mmHg 

• • :to-:JO'"ift .... 

O a . 2O - JO 
m lnutM 

0 •. 20-30 
m inutes 

• . Str.".tv 
D ... ..-_ 

O a , Strongly 
Olsagr .. 

o a . Strongly 
Olsegr .. 

O a . Stronoly 
Olsagr .. 

o a Strongly 
Olsaoree 

•. 1"''''''''''_/ 

O aldonot 
know/ 

1 am not sure 

D a Neyer 

D a. Ney., 

o b. Mun SBP :t 
135 mmHg and/or 
08P:t 85 mmHg 

o c . Mean S8P :t 
130 mmHg a nd/or 
0 8P:t 90 mmHg 

o d , MeenSBP:t 
120 m mHg and/or 
OBP:t 80 mmHg 

5 b. Mun SBP :t 
135 mmHg and/or 
OBP:t 85 mmHg 

o c. Mean SBP :t 
ua mmHg and/or 
OBP:t 90 m mHg 

o d. Mean S8 P :t 
120 mmHg and/or 
OBP:t 90 mmHg 

Ia.. JlO ... O .... .... • • lt .... NttM ..... .ct ... 1". ,,"' .. _w 
d b. 1O-60 o c. It kas Itttt. o d . 1 do not know mlnubtS impact 

o b. 30-60 o c . It has Ilttt. o d. 1 do not know mlnutM Impact 

~ . o""'-_ .. "..""" .... ..-- .... - ... ~ ............ _.D .. ..,... 
O b. OlslJor. 

o c. N.ith .. o d . Agr .. o •. Strongly Agr .. nor 0,... ... Ao'-

O b. Olsagr. 
o c. Neith .. o d Agr .. o •. Stronotv Ag,.. nor 0,... ... Ao-

D b. Olsagr. 
o c _ Nelm .. o d.Ao"'" O •. StronOly Ag,.. nor 0,... ... Ao-

O b Olsag r. 
O c, Neith .. 

o d.Ao""' o •. Stronotv Agree nor 0,... ... Ao'-

.. . v ........ _ 

Cc 2,.,.' (au .. , (11:-'" (11: .... , 

o b. Ve,., O c. Somo 
o d . Most or o •. Almost 

"- ."m ali 

« 25~) 
(:t 25~) (:t sa,.,) ( . ..,..) 

Ia.. .. ,. .... C . OcCH ........ .. . .. ,eq ... "tt, . . ltl,...-t ...... ,.. 

(c u .,. ..rtt.. (1: uv. ef u.. (1: .,v. ..rtll. (1I: .av. ..rUt. - , ....., ..... , .... , 
o b Rarely O c. O d. o •. Almost 

Occaslonalty Frequently always 
« 25,. of the (:t 25'" of me (:t ~ofm. (:t8~0'th. tima) tim.) tima) tim.) 

O b . ....... O c o d. o •. Aimost 
Occaslonally A"equenttv _Iways 

(c 25~ of the 
(ôt: 25'" of th. (:t SO% of m e (:t B~ ofttl. 

tlma) tlme) tim.) tlma) 

2 .12. ldentity up to fDur potentlal tNlrrl .... thet Umft your 'n_r_t for u.lna AIIP ... . 

D a . Cost o f the tMt for th. padents 

o b Pattants' lac:k o f access te A8PM 

o c _ Padents' Incapaclty te complet". testdua te dlsco mfort 

o d , PaUent prefe,..,ce 

o e . Nono-flYallablllty of A8PM at my workP'ac. 
o f. Costs coy.,ino ABPM ara nO( coyeAld 

o o . lnsutfld.nt tlm. to analyse th. results 

o h. OttI .. , plu_ spedf'y 

SECTION 3 1 5 : AUTOMATED BlOOO PRESSURE MEASUREMENT (ACBP) 

AOOp k li mU$lJrcment metbpd nerfpaned l's lo g an autpIMted deylce that prgyldes m u tr i p l e BP re1Id1np,L 

3 . 1. 

3.2. 

3.3. 

Wb. J. the r.commanct.d dlegno.k thr •• hokl for hV1Mn. ... ion 
wlth AOBPl 

Wh ... AOBP 1. u.ad, p ..... progNmed muttl,le me.IlUNmenb .,. 
eutomatkalty ev ... aged. 

A 5 min r •• t perlod .. Nconvn.nded befoN me •• urlno Il' wlth 
AOBP. 

• . "_" .... II: 140 ... "_. A~ II: 13 ' c. "_" A" II: 1:10 ............. II: lJO 
"""'" •• ~/.,D''' II: .O _HII.,,4/_0." II: " ....... H •• ~/_D ... II: .O """ .... "4/ .ro. .. 1I: .0 ..... H. _.... .....H. """'". 
O . M_nSBP:t 
140 mmHQ Md/or 
08P:t 90 mmHg 

D a . Tru. 

D a True 

[] b. MeanS8P:t 
135 mmHg and/or 
OBP:t 8S mmHg 

o b. FaiM 

o b . False 

o c . MeanSBP :t 
110 mmHo and/or 
cep:t 80 mmHQ 

o d Mean S8P:t 
120 mmHg and/or 
DBP:t 90 mmHQ 

o ~ir:!=~ no 0 d 1 do not Imow 

o ~j~!,:!":' no 0 d . 1 do not know 
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3 .4 . IIP .hould b. me .... ,.d wtth th. p.tMftt •••• d 01'1 al'l .x.mll'l.iol'l 0 a . Tru. 0 b. Falsa 0 c . It makM no 0 d . 1 do not know 
~. dlfferenc. 

• .• tr_.ty .. . 0 ...... _ Co ... 1tN,,, ... _ .... - • • • - ... ty ....... 0 ...... _ _0 ..... _ 

1 t.I~w dlac::AOIIP m_.ur.~t 1 .... ...,.lor ID allPM (ftOl'l oAOIIP). 10 "St,ono" o b. Ougree 
o c.Neith .. o d . Agr .. o . , Strongly 3 .5 . Agr .. nor DIAgr .. Dl:sagI'M 

.., .. 
1 believ. dlac:: AOIIP n.e.u,..,..nt I:s .qul_"l'It ID both ._k. AIIPM o a , Strongly O b Dl:sagr. 

o c. NeIttt .. o d . Agr .. o •. strongiy 3.8 . .1'Id HIIPM . .. .... "'" DIAgree 0 .... _ .. , .. 
O a . Strongly o b. Dlsagr_ 

o c . Nalttt .. o d . Agree o a , Strongly 3 .7. 1 ""~w dI_ AOIIP .hould be .. Md ID m.k. ther.peutk decl •• I'I'. Agr .. nef' DIAgree 
00..0-

Agr .. 

1 ben.v. th.t 1 h.w .uffk:~l'It k .... wIe. ID perform .l'MI u •• AOIIP o a . Strongly o b. Disagr. 
o c . Nalm .. o d . Agr .. o •. Strongly 3 •• • Agr .. nor correcdy. OIAgr .. 0 .... _ .., .. 

Ia. ... r .... c . Ou ........ .., .. · ,., ... -ttr .......... ......,. 
« H'Mo ef do. (It D 'Mo ef u.. (It .... eftlrl. (it'e<Moefdo. - , -, -, , .... , 
O .. .. ,..., 0 ,. o d. o •. Almost 

1 

Occaslonally Fr.quently always 
3 .0 . 11'1 your pr.ctk .. h_ frequenttlt do yuu n.e ... r. IIP with AOIiPl o li . Never «25'Moof t he 

(~ 25-,.,ofttle (~ SO'Moofttle (:t8~ofthe 
time) t im.) t lm.) tlm.) 

3 . 10. Whlch Mltonw.d d4Nk.cto you mo.tfy u •• 'or AcePl 

o a . None. w. do nor usa AOBP 

o b. 1 do l'IOtknow/1 am notsur. 

o c _ epTRU ePMlOO 

o d . Omron HEM 907XL 

o •. Micro"'. WatcMP Offtc:e o f. Wtllch Allyn ProSP HOO 

o g . Other, plusa speclty 

3 .1l. ldendfy .. p to thr_ po.nt.1 berrie,. dI.t lmit your In ..... t'or ldll'lg AOIIP. 

o li . Cost of devlC. for ph yslcians 

o b . Non·avaflabUtty of A06P detlce at my offlce/workptac. 

o c . Not havlno a room fi) 'eav. pati.,t unattltnd~ for ep measurem@flt 

o d . JnsofflCh!nt tlm. to fotlow ouldalnes when measurino BP wlttt AOBP 

o •. Ot .... r. plusa speclfy 

SECTION" / 5 : OfFICE BlOOO PRESSURE MEASUREMEHT (OBPM) 

ORrM (nnn . AORpl ts li mej'l91œment merhod nerfprmed IISlng a n eleçtmnjç og:lUometd' deyl'e fpr Br mtllsuœment 

4.1. 

4.3. 

4 .4 • 

Wh. ls t'" recon-wnel'lded d'-vnolltk dlra.hold for hypert.I'I.~ 
wfth OB PM for the geft .... 1 popul.tIol'Il 

Wh .... m ... urll'lg BP, th. back .ho .. kI be .uppon.d 11'1 onter tG g.t 
v.1d r .... ta . 

Wh .... n.e.urll'lg IIP, th •• rm .ho .. 1d be po.ltlo .... d beklw heart level. 

• . "_ .. s ... 1: 1"0 la. "_ .. sa .. 1: S:J,. c. "_ .. s ... it IJO tI. MIl ... s ... it IlIO 
nvntt •• MI /.rO." 1: .. ~" ••• 4/" O."Z." """H • •• 1., o ... li! ao _Hf ... ..,., De" it .O 

INftH. """Hf """"H. nvntt. 

o •. MMnSBPz: 
140 mmHg and/or 
oep z: 90 mmHg 

o a . Tru. 

o a Tru. 

o b. MeanS8P ~ 
135 mmHo and/or 
DBP z:8S mmHg 

o b . 60to~ 

o b . Falsa 

o b . False 

[] c . Mean sep :t 
130 mmHo and/or 
DBP z: 80 mmHg 

o d . MeanS8P:t 
120 mmHg and/or 
OBP:t 80 mmHO 

o c . 80tolOO'Mo 0 d . ldol'lOtknow 

c. n_~_ 
tllff_ .. _ 

o ~i~!':!~ no 0 d . 1 do nO[ know 

o ~i~!r:,ac~ no 0 d . 1 do net Imow 

• . 5 . Wh .... m_.urll'lg bktod pr_ ... r. In offke durll'lg dI.lnltl.1 vlslt how mlIl'ly me .. uremenœ .hould be perfonned? 

4.8 . 

4 .7. 

o a . On. measurement is suff lclent 

o b. l'Wo measurem.nts and the lIverao. shoold be used 

o c . Three measurements, the tlrst l1t5ult Is dlsc:arded and th. second and d'lird shotlld be avenlged o d . Thr .. 8P measurements and ail three. cesults should b. avaraoed 

o •. 1 do nor know 

1 b.n.v. thet my col ... " .... (doctor, l'Iur ...... d ph.rmecl.t) me_ur. 
IIP eccordll'lg ID the reconwn .... ded guklell ..... . 

• •• er .... .. 0 ...... _ 

D a Stronoly 
Dlsagree 

o a . Strongly 
D'Agree 

o b . Oisagr_ 

o b. Oisagree 

Co MIIItN," ..... _0 ..... _ 

o cNeid'l .. 
Agr_ nef' 0 .... _ 

o c . Neith .. 
Agr .. nor 

...... -
o d . AQr .. 

o d . Agr .. 

• • • tr.. ... ty ....... 

o e . Sb'ongly 
Agree 

o •. Strongly 
Agr .. 
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811012021 Questionnaire « Bk>od pressure measurement : Questionnaire » 
0 .... _ 

1 MIe..,a tMt u. lng •• t.nd.,-dlzed OBP" Is ov-arty tlmoe consumlng 'or D a. Stronoly O b. Dlsagr. 
o c. N.rth .. o d . Agree o •. StronOIy 4 •• • Agr_nor my pr.ctlee. Dlsag~ 0 .... _ .. , .. 

4.9. 1 MI'-va my offtca .. not property s. up tlrar m. t:D me •• u,.. ep ln • o a . StronQly o b. Dtsagree 
o c. Nelth .. o d . Agree o •. Strongly 

.t.nderdlzecl men,..r. Dlsagr .. Agr .. nor .. .... 0 .... _ 

......... IV c. De_"."'" ... ,.r ...... ~ . . .. 1_-" ...... .,. 
(c U "II. wftll. (.1: U "II. .,(tII. (t: ~wfth (I: .O"II.wftil. -. -. -. . ...... 
o ....... ty O c. o d . o •. Almost 

Occaslonally r:r.qu.ntly always ln your pr.ctlCle, how fraqIMntly do you ..... ur. ep wfttt OIlPM (_n-
4 . 10. D a . Never « 25,. 0' th. AO.P)? thne) 

(~ 25,. of th. (:z: 5O'M. oftha (~B~ 0' th. 
t lma) t lma) 

4 .11. Wh." the rOYllnamathod yseel to me .. ura " In yourcllnk? 

o a . 1 donotknow/ 1 a m notsu re 

o b. UsinQ a manua l marcury spnygmomanomtlt .. 

o c . Uslno an a naraid d.,1ca 

o d . Uslng an elac:tn:tnic: oscillometric: d ..... ca (not automatlad for m ultiple meaSUrem.,ls) 

o •. Uslno an .lectTotIlc osclltom etrtc devlc. (automated for multiple measurements) 

4 . 12. In your pr.ctk-., whkh a. the mast comman methad u •• to m ... ura BP for OM •• petiants? 

o a . 1 do not know / 1 am not sure 

o b. Standard u ppar arm cu" 

o c. large or extra-larv. up per arm cu" 

o d . Thlgh cul'fs 

o •. S tandard cutf applled on wnst 

o ,. Wrlst cu tf applled on wrtst 
o g . Standard cutf a ppl led on Iower arm 

4 .13. IclafIttfy up to thr .. pollant.1 barrier. thet: I,",ft your Intla,...t: for u.lng OBPM. 

o a . Non~avai$abtl ity of alectronlc osclUomatr1c d.vlc. (non-automatad) 

o b. Insumclan t rtlSOtJrcM and equipmant tD musu .. BP 

o c. Insutficlant tima to foUow guldelln. when musurlng BP 

o d. lnsutficlen t t lma to calculate an a'lentg_ 

o • Non-avallabtllry of education matafial ln my prlmilry setting 

o f. Oth .. , pUY speclfy 

SECTION .5 1 .5 : GENERAL QUESTIONS 

For the Iollowing gene,./ question., check the box that corr-.onds to your .".wer. 

S . l . Whet" your aga group? 

p a . < 10 'taars o b. ]0-]9 'turs o c . ~0-49 yurs o d 50- 59 years o .. <t60y_~ 
S .. 2. Indk8t. your _x. 

p •. Malo o b. Fernale o c Declin. to answ.r 

5.3. Indketa your prof ••• Jon. 

D Nurse o Other, pluse spac:ify 

5 .4 . Howmeny yaeN h..,. you Men p,..ctklng your prof .. slon ? 

5 .5 . How meny fulHlma y ..... hev-a VOu tMlan ln prlrnery cere practal 

5 .6. 

5.7. 

Ourlno yuur ..,..... oJI puctk., h..,. you .v-ar r.c .. ..,eeI . peclfk 
training on BP me .. uretnent1 

Whkh hypartlansJon .od.tia ..... you. mamlMr on 

D a S] years 

D a . 5] years 

• . T ... tM-.tk.l •• 1V 
( .~~ _ .. t.'.IIC .. ) 

o a. Ves, 
th.:M".t lcalonly 

(artlc~, 
con",.,nces) 

"'~10~,. 

o b. ~-IO yMrS 

o b ~- 10 years 

o b . Vas, pl1lCtlcal 

on" 
O c . Vas, 

theoredcal and 
prKtical 

....... _c5H ......... .. 
• . Hy~f'l ...... c.... .. . Ioy~.rt: ... .... 

• ,..' ..... I~HA' 

o a Hypen.nslOf'l 
canada 

o b. La socl.' 
qu~oIsa 

d'hyperœnsion 
art.-tella (SQHA) 

o c . lama 
membar 01 bath 

""' ..... 

Ume) 

o c. ;t I lyurs 

D c . ;t Il years 

o d . Nev.r 
rac.ived train Ing 

o d. Neltharol 
"'am 
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Annexe 19. Methodology 
pharmacists (French) 

Questionnaire for nurses and 

8110flO21 Questionnaire . Mesure de la pression art~iele: Questionnai"e » 

Mesure de la pression artérielle : Questionnaire 

SECTION 1/ S : MESURE DE LA PRESSION ART ta.u:'LLE A DOMICD..E ("'PAD) 

...... __ 1: 1 ... 

_H • ..; ........ O _"_."_tiII 
p.,,, ..... "PAO, Clue' •• le ,--..11 dlae .. o.tktu_ Nceft'ln'MlncWo peur O •. PAS mo.,enn. 
l ' h."..rt. ... 6on? li: 140 mmHg «Jou 
PAS : PressJotl .1f~,IeIJe ,ystOAIque. AllO : Pr_lofl .rtkle~ d~lIque PAO moyo~". ~ 90 

mm", 

"'ur .. '"'PAO, poIInd,nt c.mb .... d .... ",.. c_"cuttfto .. p .... ~" 
• .u.rt.U. d • .,.,..ftl..etle .tro _lNr,.7 O •. ljounl 

~~_.alll. 

-'M/."MD _ ..... ,-. 
ër b. PAS movanne 
li: IlSmmHg.t/ou 
PAO mov"'''' li: 85 

mmHg 

O b. Sjour.ll 

.. .... __ • • ue 
-.""' ...... 0 -_ ... -.. 

(] c.. PAS mov"''''' 
.., 130 mmHg ./ou 
P.AO moytr'll'lO li: 80 

mm", 

D c. 7}cM1rs 

... "", ___ . auo 
-...fItJ_'AD --... -. 

o d . PAS lI'q'en.,. 
li: 120 mmHg et/cu 
PAO moyeflne a: II) 

mmHg 

... ,. ...... -o d. __ SII'-pou 

POlir" ... ,. ... 0 . comb. d. m, .. ",., d"l. "r.olon ort*'Jet ... d_,..1: .tro ,_ ..... ch-.quo feun? 

o •. i>M1e\I., lectures' dlff • ."ts l'I'IOITI4I'Its durant la ~r"". et c. perlcUlnl quOlu_ jo\.Il"$ o b . o.u. rok le maUn, pull devx 'ok le ,œ, 

o c. Troll 'ok le matin, plJl, trok kils le soW 

o d • .MneulllpM 

!teur le MPAD, tore du ukul da 1. _'tOI .... a , le. _ .... r •• d .... 
p ..... " ..... J.unl ..... d._alent pee at,. Indu._. 

,. c ,. .... u .... MPAO •• t utUa ..... ' le .whol d_ padeftta tr.itAIa peur 
rhypertla".Ien. 

,. cr. qua ... patienta pau",."t ~ur ... ad_u.Clament IetIr pr •• io" 
a~rMo'''' domkUa. 

,. cr .... qua ,. MPAO ,..ut .... ut ..... ..... .... .. d ... d •• d40dale ... 
th40,.,-.tlqu_. 

,. cr." qua le MPAO d_,.1t M,.. con.W.,... comme , .... "t ~ •• 
.oIn •• and ... d. peur rhyperg"."" , 

De" ..... .,.. p,..dqu., qu '.'" _t •• propertie" d. ~nta utU.ant 'a 
MPAO? 

o .. v,., 

,,"_.t_ ........ _ .. 
O •. 

Jlotu,menten _. 
O •. 

fortement .n ......,.... 
O •. 

Fort.ment.n --D a . 
Ilortltment.n . -
h-:.::!._ 
o a . .Mne 

w __ 

Je ne .1.1111 pa. 
c..-t.n 

O b. !" --o b. fII --.. 
o b . !n --.. 
o b. !n --

a. . Tr __ 

(oC 1_' 
O b. Tr"peu 

« 25%) 

Icu .... .. ~ .. _ ) 

O b. 
Rarement 

« lS"IIodu 
.. mps) 

O b. 
Rarement 

« 2S"IIodu 
t<lmps) 

... "'~-:.~-::: ... 
o c.Nlen O d . !n 
~,n'en 

~. 

""'"' o c.NI_ 
O d . !n 

~,nl_ 

"""'" ""'"' o c. Hlen O d . !n 
~,"I- 0«0<d 

""'"' 
Oc. Nlen O d . !n 
~,"Ien 

'""'" ~ . 
(au",,-) ,.-) 
0 ,. o d. La 

Quakj ..... · uns plupart 

(.:t;lS%) (~ SO'Mo) 

... .... ' ....... - .. ,f',....--
(.u .... ... _ ... , ,.s_ .... _ ... , 

O c, A o •. 
"Ottaslon F~OIIm",..,t 

(.:t; lS"IIodu (~ SO"llodu 
I.mps) t....,ps) 

o c, J. O •. 
l'occaslon !"t*I....,.,,,,..,t 

(Ot; lS%du (Ji: SO"llodu 
tamps) lamps) 

lda .. tHleJI Ju.qu" quatre .w._ta peCla"dal. que wu. c.n.~ru comrr>a 'ant de. tJ.,rM,.. qui 11m"."t _tr. In"',. , ud'Ia ... 1. 
MPAO. 

o •. CoOt da l'apperal! pour le patMnt 

o b. ""'x~t6 du padant 

o c . Jt4o(tr;~ du padant .. ,"'liser la MPAO 

o d. l''aibla flebllit40 du patlant pOUr tra"'maltl'a lei "'ultall: da la MMD 

o ...... nqued. tampspcuren$algnet'"la ,... ... 0 au patient 

o f. Manque de t.mps polir alcu"r 1.1". mor-nna o Q. R40rrll.ln«aUon ~mSflnta poyr les professloflnals de III sanb6 

o h. "'ut .. , veuillez speclflat-

SECTION :1 1 5 : MON.ITOIltAGE AMBULATOIRE Of: LA PRESSIO N A RTtItlELLE ( MAPA ) 

,,"_t_ ..._ ... 
0 & 
-,~ 

""""' 0 & 
-,~ 
~. 

0 & 
-,~ K""" 

0 & 
~nta" 

""'"' 

( .. _, 
o .~.-.que 
(~80%) 

..... _ . ......... (._ .... -..) 
o a . pr.que 

tOUjouflil 

(~8O"IIodu ...... , 
D a. Pr.Que 

tOUjouflil 

(.:t;8O"IIodu 
t<lmps) 
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2.1. 

2 .. 2 . 

2.:J. 

2 .4. 

2 .. 5 . 

2.6. 

2 . 7 . 

2 •• • 

2 •• • 

2.1l . 

Ouestlonnai'e c Mesure de la pression artérie'e: Questionnai"e " 

... AS~_~l40 ... "AS--.. .... III U!J c. ... AS.....,. .... ltUO ....... _ .... IIIUO 

ftW\'OH • .v •• "AD ""'""' .cl •• "AD .-.H • .cJ ..... AD ......... .t/ .... 4D 
.,.-,-_ il 10_"- ~.lt'!J""". -,..._. '0_'" --,..-. a: _-..H. 

Quel .st ~ .. 1.111 d ...... tiqu. de l 'hypert.n.lon pour un MAPA de 24 
o •. PAS moyenne [) b, PAS movenne -0 c. PAS ma.,.enne [] d . PAS movenn411 
it 140 mmHçJ «Iou ôl: US mmHg aVou it 130 mrnHg «101.1 ;t 120 mmHg etjOlJ 

heure.? PAO moy.,ne ;t 90 PAO mayenne:t 8S PAO moyenne it ao PAO moyenne ::t 80 
mm"" mmHg mm"" mmHg 

Quel est Je .eull d",nostlque de rhypetUft.lon pour un HAPA de 
o a. PAS moyenne o b. PAS moyenne o c . PAS lT'q'enne o d . PAS moyenne 
2: 140 mmHg fll./ou 2: 135 mmHg eVou ::t 130 mrnHg .:Jou :t 120 mrnHg et/ou 

)our? PAO moy.,ne ::t 90 PAO n'IO(enne ::t 8S PAO moyen ne::t 80 PAO moyenne it 80 
mm"" mmHg mm"" mmHg 

.. lG-::ID ........ _ Il10.:1040,,,,",_ c. c.&..~ .. "Ioft~ "'le ... ..,.,.. 
Lo .. d. le r6.I .. atIon du MAP", • qu", Int.rve'" le. Ioectur •• o a. 20 -30 mmutft o b. 30-60 minutes o C. celaill)e\l o d . Je ne sali: pas dWNlent ........ ".«edu.,. du ... nt" jour? d1mp.Kl 

Lo .. d. le r .. n .. ÛOn "u" MAPA., • qu", Intervalle ... lectur. o a . 20 -)0 minutes o b. 30-60 minutes o c . Cela .. poI:u o d. Je n. sais pas dev ....... t: .. I ... ".«.ctu.,. durant:" nu 1:1 d 1mpaa 

. . ... ~I- L .. I ....... _~ ................ .. ....,w .. 1 ..... _ ..... 
K __ 

J.- cret. que .. MAPA .ft utile pour ... patt.nb ktr. du tutt.n.l'lt: d. "ur D a . D b. fn o c.Nlen o d . !n 
0 & 

hype~.n.lon. P'tortementen 
dHaccOId 

dMaccord, ni en 
accord 

!fortem.nt en 
.... ccon! a«<rd a<co'" 

D a . D b. En o c. Nlen o d . f"n 0 & 
J.- crol. que Mo MAPA .t: bMon bI ....... r •• patiente . Fortament en dûaccOf"d , nl.n l''ortem.nt . n 

d4lAccord dMaccOrd a«ad ..,"'''' a<c"'" 

D a . D b. !n o c. Nlen o d.!n 0 & 
J.- cro" que nMe petIonbl ont: «-ct.ment: acc" , un MAPA. Fortement .n 

..... <co'" 
dHacCOrd, ni .n 

accord Fortement en 
d4sKcord 

__ d 
accon! 

,. cre" qu' un MAPA eet n'c ••• lre pour connmMIr ... ve"urs obblinu. D a . D b. fn o c . Nlen o d . En D o. 
ti'I cllnklue. rtoruament en 

d'-"'''' 
dMaccord, ni .n 

"""'" 
P'tortement en 

d","""",d KCŒd attD<d 

•. Je ...... ,..1 ~ . T ... ~ ... L Q ...... _ .. &u". .. ,..n •. 'NIOIII_' •• Je_."'''' (-c;a,....) (a. :ls .... , (a. ..... ) (1I: . 0"A0) ".NI .. 

o a . Je ... o b. Tru poI:IJ 
D e. o d. La o e . Pr85Que .. ,,-Dan. voue p ... tlqu .. qu ..... t: .. proportion d. pet:_nbl pour qui un Quelque-uns plupart tau. 

MAPA •• t: p,..crlt:1 Je ne suis pas « 2s'Mo) (:.te 2s'Mo) (:.te 50.,.,) (:.t: 80.,.,) 
c4!rtaln 

LAI' __ • ..... ,~'" ...... -. ... .. ~ .. ,.. 
(-cu.,. ......... ) (lI:u.,. ......... ,.) (II:,O"Ao ......... ,., 

(a.O'Yoo ....... ' 

Dain. votre pr.tlqu .. , que" 'r'liquti'lce NCanwnll .. de.vou. un MAPA , 
vo. pade .. b7 o a. jamais 

O b. 
RaNlment 

«2S'Modu 
tIImps) 

O b. 
Rar.tment 

«2s~du 
temps) 

O e. A 
l'occasion 

(:.t: 2 S'Mo du 
temps) 

O e. A 
l'oce.slon 

(:t 2s~du 
t.mps) 

o d . éJ e . Presque 
""6Quemment tOlJjol.Irs 

(:.te 5O~du (:.t:~du 
temps) temps) 

o d . O •. Pr.que 
"""uemment tOlJjours 

{ :.te 5O~du (:.te80~du 
temps) temps) 

2.12. Identifiez fu.qu " quatre iUlft'Mnb poblintlel. que vou. con.ld6rez conwne 't.nt: de. ber"'re. qui limitent: _tre Int6r.' utlll •• r .. 
MAPA. 

o a . Co(It de l'oamM poYr le patient 

o b. Acds restr.lnt • c.t ..:amen pour le patient 

o c. Incapacltj du patient' completer I·.xamen en raison de 11 nconfort 

o d . PrMé-ence du patient 

o •. MAPA non-db-ponl~ sur mon lieu de tra ... ali 

o f. les frais Iles aux HAPA ne sont PM CQI,I .... rts o g . Manque de temps poYr analyser les rSultats 

o h. Autre, .... ullm sprklOer 

SECTION 3/5 : MESURE DE LA PRESSION ARTtllIELLE EN CLINIQUE - OSCJlLOMtTRlQUE EN slRlE (MPAC- OS) 

1 a MpAC{lS est 'Ine m é tbpde de meçure utjUSMt lin i'lPPI'rei' i'lurgmiJ('sé réalis""t pluS jeurS tenyres de la pression artérielle 

Pour Jta. qtHarJo". sul.,.ttt.., cochez la c ... qui cOl'respond • voa. choix de r4pons • • 

3.1. Pour la MPAC...()S, quef •• t: le .. ull dIOGlno.tlqu. reconwnend6 pour 
l' hypert.n.ioft1 

3.1. lAI. epparel" utll .... pour le MPAC-OS cekule"t: eutometlqu.n8nt: la 

... .,,..~ ... a.1 40 .... ",.. ........ " •• .a.us L""'~" • .lt. UO &~A • .....,..... • .lt. l:10 
_H • .tI ... "AO ~ • .tI • • ~AD _H • .tI ... 'AD ~ <atI ... ~AD 

--,... ... a..o......... .....,. ..... a..,~. --.-."'_a..o......... .....,._.a._~. 

[) a . PAS mo'f4lnne 
:.te 140 mmHg fll./ou 
PAO moy.,n. :.t: 90 

mm"" 

o a . Vral 

o b. PAS moyenne 
:.t: US mmHg .t/cu 
PAO ~enne ~ 85 

mmHg 

O b. "au. 

(] c. PAS moyenne 
:.t: 130 mmHg fl./ou 
PAO ma.,., ... ~ ao 

mm"" 

o d . PAS moy.nn. 
:.te 120 mmHg et/cu 
PAO moyenne :.t: 80 

mmHg 

o c. Cela ne fait 0 d . Je n. sais pas 
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3 .3. 

3 ••• 

3.5. 

3 .41. 

3 .7 . 

3 .• . 

3.V. 

Qu estionnaire c Mesure de la pression artériele: Questionnaire » 

Pour 1. MPAC-OS. una "'rIoda da repo. de 5 mlnu.. _t 
recon'llfl'Mlnd'a .v.nt ........ .ur • • 

Le patient dwralt.,.. ... 1 •• ur una table d · .. ..,..n pour ....... uNr •• 
p,.. •• lon .rt .......... 

Je ero" que 1. MPAC-OS .. t 'qulv.lente .u ..... uketll d ... MPAD et: du 
MAPA de jour. 

Je ero" qua le MPAC-OS devr.1t Mf"e emplo.,.e pour prendre d .. 
d6e'-1on. th.,. ... udqu ... 

Je ero. po.'d ....... conn ..... nc:e. n.c .... lr .. pour r ...... r une MPAC-
OS et utll ...... J'.pper.' .d6qu ... ment. 

o •. Vnli 

o a . Vral 

• . ,..,_ .. t ... 
"6o.oK_u l 

[) .. 
Fortement en 

dOoocco'" 

O •. 
l''ortem.nten 

dOoocco'" 

O •. 
l''orblment en 
d~ 

O •. 
l''ortementen 

-'" 

pas da dlff.renc. 

o b . .... u .. 

o b . .... u .. 

~s ~·a~~.~:n~1t 0 d. Je ne sais pas 

t;'s ~'a';;i:i,:n!:~t 0 d . Je ne sais pas 

O b. fn 
dtkac.cord 

o b.fn 
dlrSaccord 

O b. frt 
dMocc"'" 

O b. 
Raremant 

«25I1M.du 
temps) 

co N' ....... _ .... ... ... _ .... 
(] C. NI.n 

~cord, nlen 
o=rd 

[] c. Nten 
dnaccord. ni en 

oc""'" 
b c . Man 

dMacc:ord, ni en 

."""" 
O c. NI en 

dHaccord. ni en 
oc""'" 

". 1: .. _"" 

o d. fn 
ooeo,d 

o d. En 
ooeo'" 

o d. frt 
ooeo'" 

c. ..... ..-. ..... " , ,.,~ 

o c.Â 
,'occaslon 

(~ 25'M.du 
temps) 

0 - d . 

~uem"*'t 

(~SOIIM. du 
t..-nps) 

..,..~_ .. t ... K_" 
O ~ 

rrortemant an 
oceo<d 

O~ 
l'Ortemttntfln 

oc""" 
Eï ~ 

rrortement en 
0CC0<"d 

O ~ 
rrortementan 

""""d 

0 -a . PrlBQua 
touj(M,lf"S 

(~8011M. du 
temps) 

3 . 10. Qu" .p~r"l d. MPAC-OS utll.a ... _u. prtnd~"rnent: pour fnMurer 1. pr ... lon .rt ... I .... den. _tralieu da pr.tlque? 

o il. Aucun , f'IOYS n 'uHII!IOf1s pas ta MPAC-OS 

o b. Je ne sais PlJ'" Je ne su Is pas cartain o c, I!IpTRU 8PM100 

o d. Omron HfM 907XL 

o e . Mlaot.f. Watch8P Offlc. 
o r. Wekh Allyn ProBP 2400 

o O· Autre, v.ull~ sp4c1fif!f' 

3 . 11. ldanttf* ju.qu" tro" '''mena potantfe. que vou. con.kt .... z COtnlfYle 'tant: d •• Mr"",,, qui 11mb nt: votre In_r~ , ut:Ul_r 1. 
MPAC-OS. 

o il. Co(It d. l'appareil potIf' MIS m«:lecln. 

o b. MPAC-OS non--dlsponlbh!! SUf' mon lieu de tnlvall 

o c. Absence d 'espace d~" pour la mesure de la plBSlon ilrtéf''-Ile 

o d . Manque de t.mps potIr r.UHf' la MPAC-OS Hkm les lignes dlrectrlc:lH 

o e. Autre, vallitet .,.Ifler 

SECTION 4/ 5 : MESURE DE LA PRESSION ARTtRIELLE EN CLlNIQUE (MPAC) 

I II MM e est u n e m"'bpde de m esure de ... pression lin •• ' ''' rNlbée 6 l'aide d 'un a p pa reil é lfCtrgn lQue mr!l lpmlfrlgu e en orésence d 'un p rnre sodo ooei d e la $I n re 

4.1 . 

4 .3. 

4 .4 . 

A .. e la MPAC. quel .. t Je •• ull d.gno.tlqu. recCll't'Wn8nd' pour "h.,.,. .... n.lon pour" population g'n'rala? 

Lor. d. le ....... ur. d. 1. pr ... lon .rt ... leI", Je do. d.vr.tt. ~re .ppu'" 
eftn qu ........ ull ... obtanu •• oientvalkt ... 

La,. d .......... uro d ... p, ... lon .",*,1.'''' Je br_ d_,.lt ~. 
po.ttlonn' plu. M. que le nl ... u du cœur. 

• • ,. ... ,........ .. _ .. 1.40 Ia. .. u .,....,. .... .. us Co .. AS~ ....... UO ... .. A. ,........ .... .. 1.20 
_H. 9IC/ ... ""0 ",,""a . v ... "AD ",,",,"a eV ... ""0 _ .... et/ . .. "AD "..,.. .. _ •• 0.......... ~ ..... It .,"""'". _". .. _ .. . 0.......... ~_. II _""""'. 

d a . PAS moyenne 
~ 140 mmHg etJ(M,I 
PAO moyenn.:t 90 

mm"" 

o a . Vral 

o iI . Vnll 

o b. PAS m<I\'.nne 
~ 135 mmHg eVou 
PAO ~.nn. ~ 85 

mmHo 

o b. 60679'M. 

o b . ... au)( 

O b. Fau)( 

o c. PAS m<I\'.nn. 
~ 130 mmHg Cj(M,l 
P,tD moy., ne :t. 80 

mm"" 

c. •• ' tOOY. 

(] d . PAS mO'f.nn. 
~ 120 mmHg eVou 
PAO moyenne :t ao 

mm Hg 

.... .J<A ... -'.,... 

o c. 80 a loo'M. 0 d . Je ne saIS PlJS 

co ~ .. . , . .. .... .. 
dIn.~._ 

.... ".. ..... 11,... 

r;?s~'.C;:~.:~~t 0 d . Je ne sais pas 

~s~ .. ~:i.~::~t 0 d. Je n. sais pas 

4 .5 . Pour" .,...."r. da 'e pr-.ioft e~,IeIJ. 8f! cl .... iqu •• u cour. d ... vl.lta Inlda", c.mb .... d. me.ure. devrall-on .rfeetu.r? 

o a. Une mesure sufnt 

o b. Deu .. mesures.t ta mo.,.."n.d~t Itre uH11He 

o c. Trots mesures, le pt'em'-f' r,",ultat est Kart. et c'est la moyenne des deux dernW!f'es qui est utll~ 

o d . Trois mesuras, et c'ert la moyenne des trois mesu,.. qui _t utillsile 

o •. Je ne sais pM 

• ,".r_ ...... 
"~_r" 

El •. o b. !n 

co NI ...... _ .... .. ... _."" 
o c. NI.n c5 d . fn O ~ 
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8/1012021 Questionnai'e « Mesure de la pression art~tele: Questionnai'e » 

4.7. 

4 •• • 

4 •• • 

Je cr." que me. col"'u" (Ndecl.,., I.,ftrm"'e. et phermede.,.) 
mM." ... t" pre .... ., .rt ... ~te ce"r0nn6mettt eux no.,e. dl,ectrlc ... 

Je cro. que mesu,.r le p ......... IH'tI6rie'te de me .... r ...... derd.'. 
,,'e..tt. trop de btmPl' pou, tt... I .. ~CI'" den. me p,Miqu. 
prore_~",,"" . 

Je eN" qu.'·em6fteg.mentdomen '''u de traveU •• 'ned'qUIIt ,.urm. 
permettr. do me • ., ... , le pre .... " IH'tI6rielle de ffW""'O _"d.rd ..... 

FonImenten 
dloaccO<d 

O •. 
Fortement en 

"""cO<d 

[] .. 
~enten 

dMoccO<d 

O •. 
l'ortemt!nt .n 

dMoccO<d 

De ... vot... pret., • qu .... frique"e. nMIIurez-v ..... t. p ... eIo .. 
4 .1.0. ertl6rielte' r.kle d ' u" • .,. ... 11 •• clllonMtrfquo 6ted.,.nfque (..... O •. Jam.is 

mMur .. nwtttpIM • .,tomatlll, .. ) 

d4saccon:I dMaccon:t. l'II en 

o b. !!:n _ ... 
o b. !!:n _ ... 
o b. f" _ ... 

""""' o c. Nlen 
dtiaccord. l'II en 

occO<d 

o c. Men 
d6saccOrd, ni .n 

occO<d 

o c. M.n 
dftaccord. ni en 

."".d 

""",d 

O d. !!:n 
occo<d 

O d. !!:n 
""",d 

o d. f" -

POrtement en 
occ'" 

0 .. 
Fortlementen 

occO<d 

0 .. 
fortement en 

occO<d 

0 .. 
l'Ortemflnten 

occO<d 

Il . ''~'' .. " ..... ... -.. 
«l!I~ , ......... ) (al!l~ II .. _,.) (a"'""" ......... ,.) (a .~ ........ ) 

O b. 
Rare",*"t 

« 2S'MIdu 
...... 1 

o c. A 
l'ocaskln 

(~ 2S'MIdu 
temPlI 

o d . 0 o. Pre.quo 
"'~uemlTlflnt toujours 

( ~SO"du (~8O"lIiodu 
t"'PlI temps) 

4 . 1.1. . Q.,eUo •• t" Nth.de ., • ., .... pou, me ... ,.r" p, ... lon e"""" d_. _tr.mllleu de pratlque1 

o •.• ne sais pal/Jo no suis PH certliln 

o b. Utll...,. un spnygmomanom«re., m«t:ur. 

o c. Utllker un .~r.1I an~ 

o d. Utll...,. un apperell osdltom«rique fa.ctronlque (sanl mMur. multlpI<H .utom.tlsMs) 

o a. UtilISer un .ppan!U oscUiomftrlque 4I«tlOnlque (a\/OC mesures multiples .utom.tlséHl 

4.1.'1. Den. wtre milieu de p ... tlqu, qu.l" .... mMhode usu .... pour mMur.,." p, ....... rUr"l" ch.a ... pedeftte .""0.1 

o •. Je ne SIls pas/Jo no lUis pas Uttaln 

o b. Sranard standard. apPliqué .u-dessus du coude 

o c. 5rassard "rge ou •• tr.· .. rge • • pP/Iq"* lIu-dessU. du coude 

o d. 5rassard pour cuisse, IIppllqu4: au-de!ssus du coude 

o •. Srassard standard •• ~Iq'" IIU niveau du poignet 

o f. Sr.lSard pour pcHgnet. applkl"'.u niveau du poignet 

o o · Srassard stAndard • • ppHqué.u niveau d.I· .... ant ·bras 

4 . 13. 1d."ttfJe:z Ju.qu ·' tro. "'ment. pownde" que vou. con.Id .... z comme 'ta .. t d •• ber"" .. qui Ilmlbt .. t vot... I"ttr. , utU", .. 
"'AC. 
o •. MPAC non-disponlblo lur mon 1" de tr ..... n 

o b. Manque de reQCHJrcM.t d '~ulpements pour mesur ... pression artirletle 

o c. Manque de temps pour sulv,.1es lianes dlr'ectrices portant sur le M""e 

o d . Manque de temps pour caicuiet' une moyenne 

o •. Matklel éduc.tlf non-disponlbl.' mon lieu de pratique 

o f. Autr, 'M4JHiez sp6c'" 

SECTION .5 / .5 ! QUESTIONS GtNtlllALES 

S. l. Â qu" Clroupe d ''''e .pperu"u-_.,.1 

o a . < 1O.ns 0 b. ]().)C}.ns 

S.l. I.,dlqu.z vOltre _Jle. 

o •. Masculin o b. Hmlnln o c • • pr""e ne pas ro6pond,. 

S.3. Indlq.,.z votre p,.,f •• I0 ... 

S .4. 

s.s. 

s .e. 

o Inllrm~ro 

o Auu.. '1«llliez sp6elfl .. 

Oep,,"combJeft d · ... " ... pretlqua.-vou. _tre p,of •• 1oft1 

CombMft d ·IIft .. , .. _z-v ..... __ c"",,, complet d .... u .. co"tIIlCbt 
d ... 1". d. prem'ir. Uon01 

o..,."t vo •• "" ... de pr.tlque, ._._u. d'~ ... çu d ... formetloft 
.p6cHlque .." 'a me.u ... de .. pre.lon .,...rfel,,1 

o a . .:i l.nl 

O a.:fi laM 

• • 0 ........ ,.... ... 
doM .......... __ 

(.nk .... CII ...... ""_ 
~) 

o ' . OUI, une 
formatkH'l th«lflqu. 

unlquem.nt (an k::las, 
conf"enc., atC.) 

o IlL :t60.ns 

o b. " · IOans 

D b. 4 · 10ans 

10.. OuI, ._ ,_ ... d ... 
, .. l~"'",_1 

o b. OUI. une 
fonnalk>n pt'dc:!uo 

unlQu...,.,t 

c. Ou!, ....... , .... .. 
dI .. ' ...... ec"' ..... . 

OC. OUI, une 
formation th6:rlque 

et pratique 

o c. ~llans 

Oc. ~l1ans 

o d Non . j .mals 
reçu de formation 

~~~~=)== c.J.,..:::=._c __ "k~,~::4._ 

S.7. O •. Hypertonston 
can.d. 

o b. t.asocl6" 
qu_ 

dll.,~rtenslon 
artl6rlello (SQHA ) 

O c. JesulS 
m.mbre de COI deult ........ 

o d . • no suis pas 
mombred ·.,cune de 

ces soc"" • 
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Annexe 21. Methodology - Questionnaire for physicians 
(English) 

Bl10/2()21 Questionnaire « Bbod pressure measurement : Ouestionnaire » 

Blood pressure measurement : Questionnaire 

SECTION 1/ 5 : HOME BlOOD PRESSURE M!ASUREHEHT (HIIPM) 

For th. follow;nll qu.rions, check th. box th.t corraponds to your .nsw.r . 

Ll . 

Ll. 

Wh.t ÎI tb. recomme • .s.d dialll_stie thr.hold for 
hy ... ,. .. ion with HlI'Ml 

sap: Systolk blood prftSu,., DY: O,.stOK blood prnsure 

How nYny conHicuti_ dey. of mea.ur.menbl should !te uken 
with HI PM? 

.. M_ . .... lt l40 .. M_ ...... us c . .......... a uo . . ......... a uo 
_ .... ""' .o ... a ....,.. .... ' . r ow a II'Ifl'lHe_4/e,O ... . InII'IHfM4I.r"'l' . 10_" .s_.... IIO-.H. _-.H. 
o .. MMn5eP ~ 
1-40 mmHg .rd/rx 
DBP:t 90 mmHg 

.. , .. .,. 
O .o3d.,. 

o b. Mean SSP :t 0 c. MMnSBP:t 0 ci Meen SBP:t 
ilS mmHg Md/c. 110 mmHg and/or 120 mmH", .nd/or 
DU :t 8S mmHg DM :t 80 mmHg D8P :il 80 mmHg 

o b. Sd..,. D c.,dIi.,. o d . ldolKlt ,"'. 

1.3. H_ m.lny m .... ur_nu should '" uk •• euh day with HUM? 

1 .... 

LS. 

l.e:. 

L>. 

1 •• . 

1.' . 

1. 10. 

1. U . 

1.12. 

1.13. 

o .J. S.v.'" rTHMsur.menls .. dlfhlr.nt hm« during th_ dii., 0 ..... hl. d.ys 

o b. TWlCe ln the mornlng and tWlCe ln the evenlng 

o c. Three bmesln the moml ltg Md three tnnes ln the evenlng o d. Idonatknow 

wt._ ulell"tin, the _n vaille for Ha,", ttta valll_ from ttta 
rtnlt cS. Y Ihollld ba _urdad. 

1 .. , .... that Hap" ,. uHf1l1 .. , patienb who. t, .. tin, 
lIIy..,.rt. .. io .. . 

1 bel __ tut p.tient. can _lU,. Ûleir a' eorrKtty at home. 

1 believe tut HBPM ca. be .Iad for makNi, ttMI,ap .. tie dKil:Io .. . 

1 bel __ tttat Hap" Ihouki be eon.w.red a. part of .tandard 
.. ypert. ... lvecar .. 

1. yvur practie .. what" ttta proportion of patients .. In, HIPM? 

How freq_nttv • adl.cation PfovNlad to yoyr patia.ts 'ltOlrding 
HIPM? 

1. you, practk:, h_ freqvantty do yo ... a HIP" for dw.,n .. 1k 
pwpo_? 

1. ~Wlf ",Ictk:, h_ f,.qu •• tty do yvy ne HIPM tD make 
•• ,apeMtic dec.lonl? 

1ft you, p .... ct:k .. how fraquentty de yvy MM HISPM fOf foltow·Mp 
pwpo ... ? 

o •. True 

.. 1tf .... 1y 
D ... , .. 

O •. 
SÙO .... , 
Oiwgrea 

O . 
Strongly 
Oiwgrwe 

O •. 
Strongly 
Do ...... 

O •. 
SÙO .... , 
DlAgrea 

• . I ... t 

'-1 

o a. lde 
not MO_! 

1 am ndlllre 

o a. Nevet' 

o I . NeV" 

o •. Ne ..... 

0 1. ,..'1« 

" 01 ... , .. 

O b. 
"""-
O b "" ..... 
O b. 

Oisegrea 

O b. 
""" ... 
",",l'Y""" 

« .II,,) 

o b . Very 
Fe. 

« 15%) 

....... 
(cU"lllo .t"'" ._, 
O b . .. "" 
«2S-w.oftne 

.mo) 

O b ~~y 
« 25"'" of the 

M,a) 

O b ...... ' 
« 2S","of the 

tlfne) 

o b. ~~., 
«2S","ofthe 

Omo) 

o c. It m.k_ no 
drfferanc. 

",. .. , .... , . . ..... ,.. .. , DI, .. ,.. 
o e. Nelther 

O d. ... grM Agreenor 
0 ...... 

O c. ,..lther o d . ... gr_ Agr .. nor 
Dillegru 

o e. "'lther o d.Agr .. Agr .. nCl' 
DIS~r_ 

o e. Neother 
O d. Agree Agreenor 

DII"",ru 

(a:JS"I'Io) (. ~) 

o d. ldonat ,"'. 

• . ter ... " 

"-
O •. 

SIJongly Ag, .. 

O •. 
StrQft9lyAgru 

O •. 
StronQly Agrea 

O •. 
Strongly Ag,.. 

(.~) 

o e. Sorne 
o d . Most or o eAllnOlit ".m .. 

(:t2S") (:t 50",") (:tao .. ) 

"Dcc ... ..... • . 'teoII_IJ • . ... hMet ..... .,. 

(a: J f'IO. .t"'" ,. ~.f, .. ,a: acw..ftIM - , - , ..... , 
0 < O •. o a . Almœt 

Occas:lonally FlWfuently .... ,.. 
(:t 2S","ofthe (:e 50"'" of the (:e SO"ofth. 

Ome) Omo) t lme) 

0 < O •. O e . AllnOIit 
OccaslOnelly Ff8:Iuentfy .... ,.. 

(:t 25"'" of the (:e 5O""oftha (:t 8O","ofthe .... ) -) tlme) 

0 ,. O •. o a . Almost 
OcClSlOn.uy f1«Juently .... ,.. 

(:e 2SIMoofthe (J! 50% of the (J! SO"'ofthe 
hm.) 1_) tlme) 

0 < tJ •. D a Almost 
Occaslonally fr"«Iuently .... " 

(:t 25"," of the (:e SO"oftha (J! SO,,"ofthe 
bme) Omo) Omo) 
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811012021 Questionnaire c Blood pressure measurement : Questionnaire. 

1. t4. ld .. tify If' to fou, potHtilil Mn .... t"'t.mit you, Inhr_Uor .-In, HeP". 

o •. o.vlœ COlt for pltl.,..ts 

o b, PatJenterudety 

o c.. '.tlent unWI"lnon •• to perform HBPM 

o d . Law ~bent renAbll 1ty ID report H6PM rMdrnvs 

o •. Insutfi08'lt bme to t..c:h p.lbent abolA: hem. 8P n'tOf'IItonng 

o ,. InsutrtO«It bme to C.IIlculate .,. "«lige o 9 · Law rembursement _, for doctars 

o h. Clher, plu_ spedfy 

SECTION 2/ 5 : AMIIULATORY BlOOD PR~SURE MEASUREMfNT (ABPM) 

For th. fo/lowing ~rion., ch«k th. box th« cfKr.ponth to your .".w.,. 
""'._"1' 1: 140 "', M •• ",aus ( . ..... ' .... 00 Il . .......... . uO 

'"'" .... """-~'. ~ ... II1/ ·rDP a M"'"I _4/., DIP • -.... ... '.rOlll'. "-Ho U_HI .. -. 10_. 
Wh.t Il ... rec:oft'W'noUlded dilg_stle: thr_hold ,., O •. MMnS8P;t o b. M .. nS8P:iI:: o c . ..... nS8Pôt o d. M_seP. 

2.1 . 
hy,. ........ wit ......... " 14~ hour A&PM? 140 mmHg ,rd/Off US mmHg Mld/CK llO mmHg .nd/or 120 mmHg and/or 

DBP:iI:: 90 mmHg OBP il: 8S mmHo DSP :it80 mmHg DBP:t 80 mmHg 

Wh.t Il ... rec:onwN"ded di.,noRIe: thr .. hold 10, O' •. MMnSBP:t o b. M.nSBP:t o c. Mean SBP :t o d. Mean SBP it 
2.2. 

hy~,. .. kln with dey~1me AI'M? HO mmHo .rd/ex Ils mmHo ... d/or 110 mmHg IKId/or 120 mmHg Mid/or 
DBP:t 90 mmHo DSP:t as mmHo DOP:t 80 mmHo OBP it 80 mmHg 

.. 10-......... ....-40 ......... ..J't"'. I._.,.n; IIIII . J ... I1_ 

2.3. 
Wh.t in.rval .ho.kt be .... d for dey-time musurement wmh 0 •. 20-JO O b. 10-60 o c. lth., hW. o d. ldo"'" 
ASPM? mlnut" minutes lm,,",' know 

2.4 . 
Wh.t int.rv.laho.kt be .. ed for nigh,"tïme me .... rement wmh O a. 20-JO O b. 10-60 o ( . lth.stltt. D d. 1 do net 
AlPM? mlnut.s mHlUtes ImpKt know 

.. _,....1., 
1t.00Mer.. 

e. ...... ,.-.,.. II1II."',. ....... .., 
0 1 ... ,_ _,01 ... ,_ .. -
O . O b. o c. No ..... o dA ..... O •. 2.'. 1 beNeve tMtA.," iii .... f .. 1 for p.t .... ta in tf •• t lng hy~ ... i_. Strongly A9I'_ nor 

Oi1ll9rH 
DlslQree DISIQ .... Stron;ly Ag .... 

D a. O b. o c. Nelther o d. Agree O •. .... 1 beNev. ttMtABPM ÏI ~II tolenlted by patienta • Strongly A9I'_ nor 
011119 .... DtslQr •• DlSegr .. Strongly Agr .. 

O • . O b. O c. Nelth .. o d. A ..... 0 .. 2.1. 1 beNew! tMtmy PlltI ..... ".ve •• -r .ce ... to AI,M. Strongly A9I'_ nor 
OiNQ .... 0.110 ... • DISIQrH Suongly Agr •• 

1 beli ..... tt.et AlPM it ....... rr tD confi"" vel ... obltai .. ed hl th. O • . O b o c.No ..... o d. A ..... O •. 2.1. Strongly AQf'M nor of"'e • • 
Oi1ll9 .... 

OIsegree DlSlIOr .. StrOt\OIy Agre. 

• . l"'_t Il.V.,..,r.. 11_./ 
« 15"-) fa :aWo) (a~) (a I0'Il.) 

O .ldo o b. V • .., o c. 5omo o d HOItof O . Almott 

2.0. 
b yo .. r prKtic., wlMt iii tt.. proportio .. of patienta for whkh not know/ f'ow ".m ., 
AI'M .. preKribed? 1 am notsuf1I « 25~) 

( :t 25"') (:t SO~) (it 80",-) 

.... .,.'" e.OcP ..... ., 1IIII.1"~_t.., • • .-...... t.Iw~. 

«:lJiY<o., .. (a :aSIY..ftlNo ('a so..-.ftlM (alO'll..' t'" .... , - , .... J ._, 
b. Ra,.,y O c. O d. o •. A/mott 

Occ.lllIOn.lly Fr.quentty .... ,.. 
1.10. How fr.quentfy .. edllCatio .. provided to your ,.tI ..... ,...ardi"1I o ' . Nevet' « 25,. of th. 

AI'M? (:t 25%0' th. (:t SO"'ofth. (it 8O~ofthe 
b""'l bmol bm.) bmol 

O b . ..... ' O c. O d. O •. Ahno&t 

ln vo .. r pr.ctk .. how freq ... ntfy do yo ...... AB,M for dYlln .. tic o .. Never 
Occ.llllOn.lly f'requenUy alw.ys 

1.11. purpo ... ? « 25"'-of the (<1: 2SIIMtofthe (:t SO~orth. (:t 8O"'ofthe 
tlme) -1 um.) bmol 

b RAlreI., O c. o d. O . Ahno&t 

1 .. yo .. r ,..actke, how 'r.q ... ntly do vo. .. .. A&PM to mak. o • Nevet' 
Occ:.lOnall., Fr.quently alw.ys 

1.12. .... r.pe.tic dec .. io ... l « 2S"'ofthe (it 25'" of th. (it SO~ofth. (:t BO"'-ofthe 
bme) bmol tlme) bmol 

O b . ..... ' O c [] d. o •. A/mott 
Occas~n.uy Fr.quenUy always 

1.13. ln vour pr.ctic., haw fr.qu.nttv do VOU ua. AB'M for follow-up O •. Nev ... « 25"'-ofthe pa.po .. ? tlm.) (it 25%orth. (): 5O~ofthe (:t 80'" orthe 
bmol bme) bmol 
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811012021 Questionnaire « Blood pressure measurement : Ouestionnaire • 

1 .14. Id ... tffy u, to four pot ... tï.1 t..rrle ... tfwt lirnit your Int.,..tfor _ Inl AIIPH. 

o a. COlt of the test for the patJents 

o b. Patients' _k of acces, to ABPM 

o c. Pabenls ' inc.paoty to œmplete test due te cfscomfort 

o d. P ... nt prwf •• nc:. 
o •. Non .. v_l.Jb.uty cA AB PM at my woricplace 

o f. Law r.mbursement feu: for dcx:lQrs 

o Cl Insu"lOent tllM to anatyse tne results o h. Qhe, ploo .. _y 
SEcnOH 3' 5 : AUTOMATED BlOOD PRESSURE MEASUREMENT (AOBP) 

AOBp IS a m M $llranent metbgd gerfcxmed using j'K) Mltan.rd d eylce m ot n m yjd es m"ltip le BP [NJdjoP5 

For th. followinll qu.tion., check th. box tMt cou.ponds to rour .".wer, 

.. fII._ 1" 1: 140 ... .... S" il: U t c . ...... 'U il: 1lO ~ . .... 11'.' il: 120 

3.1. 

3.1 . 

3.3 . 

3.4 . 

3.S. 

3. • . 

3.1. 

3. • . 

3.0. 

3.10, 

3.11. 

'"'"HI u4/w OIP il: ~,u,4/.r DU il: ",mM, _1/., DU 1: """"' M4/ . r 01' 1: 
.cl '"'"HI ., '"'"HI 10 -vi, 10 ",mM, 

What .. th. r.conwnencJ.d 
hyperta .. ion with Map? 

di'lIltOnk thr.hold for 0 a . Mean SBP:t 0 b. Mean SBP:t [] c. Mun SBP:t 0 d. Mun S8P :t 
1 .. 0 mmHg ard/or 13S mmHg and/or 130 mmH9 and/or 120 mmH9 and/or 
OBP:t 90 mmHo OBP :t 8S mmHo DBP :t 80 mmHg DBP :t 80 mmH9 

a. Tr_ ... , .... c.ll "' .... .. 4.1""' ." • . ifte .... CIII 

Wh ... Ace, il .ed, " .. "ogr.med mllttipl. ,.,. •• urement. 0 1. True o b. Fols. 
o e . lt~.,no o d 100." 

• ... automatiulty aYWqed, d"l .. ence k .... w 

A ,. mi. rast .,.riod is ,..o~.ded ""Dre m ... url,. ap witft 
D a. True o b. Folso o c. It mak., no o d. ldo." 

ADBP. drf_Mm k .... w 

BP ."DMId be !nIa.ur'" ,.;'" ... patieftt ..... d o. .. D •. True o b. Falsa 
o c_ It mak., no o d. IOO ... 

..aml.ation lib ... drfferanca: know 

.. St r .... ly _.EH ... ,.. c. N.1fIer A" • • • A, .... ....... ", 
0 .... ,... .. rot ... ,.. A,r. 

1 beUeve that AOBP mu.w.".nt is .upeir;or to OBP" (no .. • D a. O b. O c. Neither o d. A .... O •. Strongly Agra nor AD.P). 
otsagr.e ""' ..... O1'5i1g,..e Sb'onOly AGrea 

1 bel ie.,. that MD !nIa.urement • equiv._nt to both aw.ke D a. O b. O c. Neither o d . ...... O •. SUa,,",y A9I"elnor ABP" .nd HIP", 
OIMOree Dlsilgr .. D1'5agree Strono1y Ag,.. 

D a. O b. O c ........ o d. A ..... O •. 1.,..1..,. '-.t MD .hDUld be UNd lo nMk. the,.peutic cJ.c.IDn • • Strongly A9I"_ na 
OiMCJr •• ""',,- Os.,.,... Sb'Qft91y Agref! 

1 beKewi th.t 1 h • .,. ."'fKI.nt knowledg. tG perlo"" and u .. O •. O b. O c ....... o d. A ... _ 0 .. Strongly Aor_ nor MBP coneclty. 
OIsaore. Dlsl9ree OlSagree Sb'ongly A;ree 

.... -. c.Occ-. .... "" 4."'~..ur . . AI" .. n ... .,. .. N _ _ 
«l~.'" (a1J1Mo .'tk (a: sooo.t. .lt", (a:8OIMJ.'t'" --1 ..... ) ....., t .... ) 

o b."<ely O c. o d. o •. A1mast 

10 .... prutie ... how fr.quentlr do .. . ... AOBP 10. 
D a. Nev .. 

OccaslOnally Frequentty ô_ys 

hrper1lll ..... n Kreenh.,l « 2S%.oftne (:t 2S% of the (:t sa%. of the (:t 80% of lh. 
tlme) lime) tllM) tJme) 

o b. "<ely O c. o d. o e . Almost 
OccaslOnally F,..quently alway. h yoMr pr.clic .. how fraqu.ntty dD YOU U .. AOBP fDr dilllnNtk 

D a Nev .. «2S'ofthe purpo ... l lime) (:t 2S%ofthe (:t SO%ofthe (:t 80% of the 
tlme) llm') Omo) 

o b."<ely O c. o d. o o. AImas' 
ln your pr.die .. how f..-qu.ntlr do you ... MBP 'Dr th.r • .,.utic o a Ne ..... 

Occaslonally Fr~uWltly ..... ,. 
and fDIIow·up p .. rposes} « 25% of the (:t 2SIMtof the (~ SO%ofthe (:t SOIMt of the 

bme) lime) lime) llme) 

3.12. Whk h IIMtDnMt..t devke dD you "'"tir .... fDr AalP? 

o Il. Non., we do net use AceP 

o b. 1 do net know /1.,., nets .... 

o e. BpTR.U BPM100 
D d. ()n,on HEM 9Q1)(l 

o a. MlCroIrfe W.tch8P Cfflce 

o f. W.ch AIIyn Pro8P HOO 

o 9 · ah .. , pieu. speclfy 

3 .13. Id ... tify Mp tG thr_ po.nUal barr .... thatlirnit your Inter.st: for u.inll AOIP. 
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811012021 Questionnaire c Blood pressure measurement : QuestionOiiure » 

o •. Cost of devlce for phYSlClans 

o b. Non 1'I.1ab1l1t't d A08P c:t.vlc. al. my offic"'workp~ce: 

o c. Not havin; " room ID leavl ~tent unattended fOf BP meilSurement 

o d. Insu"lCient tlm. to I"oHow ouict.hne. when IMllsunng BP widt .oDBP 

o •. Oth_, plus. spctfy 

SECTION 41 5 : OffiCE BLOOO PRESSURE MEASUREMENT (OIIPM) 

Q8pM ( pgo -AOBP ' Is il mMs"rement rnethgd gerfprmed usinA no elc rtrgnlc PKillgmetdc d e vice for Be mMSyrement 

4. 1 . 

4.3. 

4.4. 

Wh"t _ th. reconwnencMd dia,nottk thr.hold 
hYPllrta .. ion with OB'M for th. gIIn.,.1 pop .... t.., .. ? 

''"_"l'' Il 140 _ ... "'./_ o., .. 
"-Ho 

far b •. Huo S8P 2: 
140 mmHg "rd/Of 
OBP l: 90 mmHQ 

.. n_ 

Wh ... ,....urin, IP, th. blck .hould IHI .upportMi in ord.r to O •. Tru. ,et valid r •• uttl. 

Wh.n musurl .... IP, th •• nn .hould be po.itionMi b.low h .. rt O •. True Iovo!. 

It. "_" sa, Il us 
nwntt, 1Irt4/ . ' Olt' 1: 

""""HI 
o b. Mean S8P l: 
US mmHQ .. d/or 
OBP:t 8S mmHg 

... , .... 
O b. Fo5, 

O b. Fo5' 

c. MaM.U Il UO . . ........ ' it 110 
mmH, .. 4/., DII' Il mmHt M4/ . r DI' .. 

10 1ItIftH, 10 .. ",,104. 

o c. _n SeP. 0 d. Mean S6P • 
130 mmHg and/or 120 mmHg .nd/or 
DBP it 80 mmHo DBP ;t 80 mmHg 

c. ltm ....... 
tlil'l4lr. c. 

o c. It makes no 
dd"ference 

o c. Jt makes no 
ddf@fena! 

• . I .... Il .... 

o d. ldo'" 
know 

. . 1 ..... 11 ... 

o d. Ido not 
know 

o d. 1 do not 
know 

• • 5. Wh.n me •• u,i .... blood prenur. in offic:. durin, th. Init!'1 vilit how mIIny m ... u,.ment. .hould be performedl 

o a. en. mMSUrerMnt S suffie.nt 

o b. Two m_surements Md the average should bel used 

o c. Thr. measurements, the flrst result Is dlscarded and th. seccnd and thlrd should be averaoed 

4.' . 

• • 7 . 

4,. ' . 

4.9 . 

4. 10. 

4.11 . 

4. U . 

o d . Three BP measureme:nts and ail three re:sults should he aventged 

0 •. 1 do notknow 

1 bel...,. thlt 1 mM,"". l' accord ln, ta th. r.camm.nded 
, .... 11 .... 

1 bel...,. my coll.ague. (dodor, nu,... and pharmadst) mea.ur. 
IP accord in, tilt the recomrnendMl ,uidelin ... 

1 bel.v. that u.ln, •• n.rdizIMI 01'" il overty tim. con.umin, 
'or my pfullce. 

1 beliMte my offic. ie not prop.,ly Ht up for me tilt mu.ur. IP ln a 
st;andardized mIInne,. 

1. your practic., how 'requentty do vo· ... OIP" 10' 
hyperta .. ion kreenlngl 

ln your pr.ct~ MW 'rCtquentty do you u .. OIP" for d",nCMtic 
purpo .. l 

ln you, practic: .. how 'rltqu.ndy do you us. OIP" to mIIll. 
th.,apeutk dec:ilionsl 

4 .13. What il th. routln. method und to me .. ur. BP ln your clinicl 

o li.. J do not knowl 1 am not su ... 

o b. Using a manual mercury sphyomomanometer 

o c. Uttng an anercid devlCe 

.. Str ... ly 
Dili .. ,... 

O •. 
Strono!Y 
OIHgrlle 

D a. 
Strongly 
DlHgree 

D a. 
Strongly 
Dlsagree 

D a. 
Strongly 
Dlsaoree 

.. H.,. 

D a. Never 

o a. Never 

D a. Never 

o d. Usno an electrcnic osclllometnc devlce (not aulDmated for multiple rneasurements) 

" Ol ... r .. 

O b. "" ..... 
O b. 

Otsagre. 

O b. 
OISagree 

O b. 
Otsaoree 

It . ..... ~ 

«U"Is .fthe 
d_) 

o b.Ra,." 
« 25%of the 

tlme) 

o b.Ra,." 
« 25%of the 

tlme) 

o b.Ra,", 
« 25%ofltle 

t lme) 

C. H."fA,r.. d. A,r. • . Stn",~ 
... r Dls .. , _ .. -
o c. Ndh ... o d . ...... O •. Agreenor 

OlSagrlle StronOly Aorlle 

O c. Ndher o d. A ..... O •. Agree nor 
OlSag .... Strongly Agree 

o c. Neilh@!' o d . ...... O •. Agrelnor StronOly Agrile OlSagree 

O c."" ..... o d. A ... _ O •. Agrte nor 
OllagrH StronOly Agree 

c. O«lo •• __ 
• • ' r •• _t~ • • AIIn .. t.tweys 

( il:l~ .ftM (iI:~.ft'" (iI:~ .ft'" ..... ) ..... ) tm.) 

O c. o d . o e . Almost 
Occasaonany Frequently always 

(~25%0' the (~ 50% of the (~ 80% ofthe 
tlme) tlme) tLme) 

O c. o d . o •. Almost 
Occasaonally Frequently oIw.,. 

(01:: 25%0' the (01:: 5O~ofthe (~ OO'Koofthe 
tlm.) ume) tlme) 

O c. o d . o e . Almost 
Occasicnalty Frequently oIw.,. 

(01:: 25%ofthe (01:: 50% of the (;t OO%ofthe 
tlme) ume) lime) 
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8/1012021 Quesl;onnaire .: Blood pressure measurement : Questionnaire . 

o •. UsinQ an .cectronic osa' ameute d .... lce (automaœd for multiple measurements) 

4.14. In 1Ou, pt.ctk., whkh '- th_ mon commoft mdhod u'" to nMNIl ..... IP far ob .. p.tie"tll 

o •. 1 do not know Il am not sure 

o b . Sblndard upper .m euff 

o c. large or ext rll -larve !Jpeler arm cllt 

o d . Thlgh cuff . pplied on upper wm 

o •. Stand.rd cuft' apphed on wrist 
o f. Wrtst cuff appli«t on wrist 

o g. Stand.,d cuff appHed on Iow .. arm 

4.15. Ide"tify up to thr. po_ntÛl' barrie,.. that limit you, i nter .. t for ul ing OBPM. 

o a. Non.."y.1.tb1l1ty d eI«tronie O9Cil lomtitric devlce (non.."utoma œd) 

o b. l nsumaent remurces and equlpment to measuAt BP 

o c. Insufflaenl time ta Jollow C)uldellnes when measunng 8P 

o d . Insutfloenl time to calc:ulate an aver-o. 
o •. Non ... vailablllty d .tucation mat.lal in my prlm.y sl!!ttlng 

o f. Olh .. , pleas. spec:1fy 

SECTION 5/ 5 : GENERAL QUESTIONS 

For th. followinllll"'.'.' qu..tions, check th. box m.t corr.."onds ra your .n.w ... 

S. l . What" your allellroup? 

o •. <lO yelrs o b. )()")9years o c. <40 .... 9years o d . 50·59 years o e. :t 60 years 

5 .2 . I.ndote your sax. 

CI a. MaIo o c. Decline ta answ ... 

5.3. I.ndiute your prof .. sktn . 

.... 

.... 

.... 

D F.mlfy medlClne 

o Other, please spedfy 

How mlny .,.. ... ha_ yOIl tt.en p,.ctic inll 1Ou, prof ... ktn? 

How mlny full -tÎme Y"" have VOU b .. n ln prlmary care 
pr.ctic.? 

During your ye.,. of pr.etie: .. h._ you eVllr rec:eived specifie 
tr.inin9 on IP me.surernent? 

5.7. Wh kh hypert.nsktn HCMt:ie:S .re vou. member of? 

• . s:J .. .,. 

O a . .:s;) years 

D a. $) years 

O •. Yer, 
theor.tlcal only 

(artICles, 
conFerences) 

• . Hw,. .... It ••• 
Co .... 

D a. 
Hypertension 

Canada 

~. "lO ... ", 

o b. <4 · 10years 

o b' '' 'lOyurs 

o b. Y ... 
practlGl l only 

~ . &.. .. el6" 
~1tMI6c: .... 

Il' II.,,..rtII ...... 
wt"I". (SQHA) 

D b. la socitké 
québécoise 

d'hypertenSIon 
ilftllirielle(SQHA) 

". l' •• , tttew.tlc.M.1HII 
,r.-=tlr." 

O C. Yas, 
theoreliGlland 

practlcal 

". l.",.~r.' ..th • .-=I .... 

o c. l.ma 
member cl bath 

SOClf!lles 

". ally_,.. 

D C. :t 11years 

O c. :t Uyears 

D d . Nev« 
recelved tnun ln9 

Il . ... It • .ttltem 

o d. N.theror ".m 
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Annexe 21. Methodology - Questionnaire for physicians 
(French) 

8/1012021 Cuestionnaire « Mesure de la pression art6riele: Questionnaire lt 

Mesure de la pression artérielle: Questionnaire 

c. • ..-_ .. _t : _____ _ 

SECTION 1/ 5: MESURE DE LA PRESSION ARHIIIELLE À DOMICILE (MPAD) 

1. 5 . 

.. ,,_ .... .,._ •• 140 .. ,,_ .... .,._ • • 1~' c. ,,_.....,.._ .1.:tO .. . ,,_ .... _ ••• I;tO 
... mKtI.v ... "AD _He MI_ "AD ......... 1/_ "AD ........... M ' ... "AD -_ .. _ .. -....-. -_ ..... , ............ .,._ .. -.............. _ .... -......... 

"ou, .. M"AD, qu.' _t le •• ull dMgftofliq_ ,ec-ommIIftdt. pou, 
rhyp.rt.".I0,,? 
PAS : p~ .rth.lle .ysroliqu.. PAD : P~CM .rtfNir,Ift d~oIique 

Pou," MPAD. ,..ndent cOlTtble" da Jo .. ,. co,.,. ... tU. Mo p,_.Io" 
...... , .. , .. dev, ........ At_ rn_"'''? 

o a . PAS 
moyanna lt 140 

mmHg at/04.l PAO 
moyenna lt 90 

mm'" 

o . lJOu~ 

o b. PAS 
moyen". lt Ils 

mmHQfI«}ou Pl'.O 
moyenne lt 8S 

mm'" 

O b 5)ours 

O c. PAS moye nne 
lt ua mmHQ tM/04.l 
PAO moyen .. ot. 80 

mm'" 

O c 1jours 

o d . PAS 
moyen .. lt 120 

mmHo fl«}04.l PAO 
moyenna lt 80 

mm'" 

... 1II_ .... _ 

Pour" MPAD. comb_ft d. ,... .. ,_ dol .. pr_.loft ...... , .. , .. d.v,.'.nt 'tr. ,.., ..... ch .• qu. Jo .. ,? 

o •. PlusJeurs lecture. d"fWents moments dur.nt la jour ...... ce pendlont qu.Iqu.)OUrs 

o b Deux fols le m.dn. puis deux fols la «JI .. o c.. Trd_ fols la matin, pull! avis t05 le Klir 

O d ......... lspU 

P ... , .. MPAD, 10,. d" c.kul da .. rnoyenn ..... rn_ .. '_ da .. 
p,.,,",e Jou, ..... ne doIv, •• nt .... 't ... 'nc:'"a_. 

Je c'o .. q_ .. MPAD _t .. d'e po .. ' ..... lvI cM. petienta t,.'u.. 
pour rhy","""alon . 

Ja crois qua ... ,.t._ftta: ,.. .. v.nt ,... ..... , .dt.q" • ...".nt .... r 
.,,_alon .rt.,.'Ie. dornklle. 

J. cro" q_ .. MPAO peut 'tra util .... PO'" prand ... de. d_ .... n. 
thir.,.. .. tiq .... 

J. cro" q_ .. MPAO dev,.it 't.,. cona~"" cornn. f .... nt. parti. 
..... olna abnd.,da PO'" fhypen.",,'on. 

O."a _tr. p,.t"u .. q"e'" _t .. proportion de pat.nta utU".nt .. 
MPAO? 

o . Vr.1 

o .. 
Fortementan .... ""'" 

O •. 
Fortementa" .... ""'" o . 
Fortement." .... """" 

O . 
Fortement." .... """" 

.. ,. .... aI.,..'" 
'·"c-.::..t .. "'· 
o ..... n. 

sels pasl 
Je". suis pas 

~""In 

O b fn 

-~ . 
O b En 

-~. 

o b. fn 

-~. 

o b. En 
...~ . 

O b Tr" -1< 2S"II.) 

o . 
Rarement 

1< 2S'Modu -.. ) 
o . 

R.rement 

1< 2S'Modu -.. ) 
o . 

o •. 
Rarement 

1< 2.5"," du -.. ) 

o c. C"n.f.1t 
PH de d""'ence 

' "1_ .... _:::.!' .... I-
O c. "'en 

tNo.saa:ord. ni --"' o c. /llen 
cW:sacx:ord. ni --"' O c. Hien 
dIIIo~ord.nl --"' o C. /IIen 
o.sacx:ord. ni --"' 

0 < 

Ilt2S%) 

c. Ar.cu __ 

(. ).~ .... -.. , 
0 <. 

1' QCC.Mion 

I:t. 25'Modu 
blmps) 

o c. 1>. 
l'OttMIon 

(.:t. 2S'Modu 
twnps) 

o c.1>. 
I·occ.nlon 

(ot. 2S","du 
IJImps) 

0 < . 
l'occ.niorl 

(ot. 2S'Modu 
IJImps) 

o dEn 

K""" 

o d fn 
Ka>nI 

o .... 
plupart 

IltSO'%} 

o . 
Fréq~m.,t 

(lt SO"-du 
IJImp,) 

o •. 
Fréqu.nmerlt 

(ot. 50% du 
tlemps) 

o . 
FréIq~merlt 

(lt~du 
IJImp,) 

o . 
'niqu.nment 

lot. SO"-du 
IJImps) 

" . 1II ___ _ 

o d .... n. s.1s -
o . 

FoI'tllmenten 

K""" 
O •. 

Fort.menten 

K""" 
O •. 

Fort.ment en 
Ka>nI 

o . 
Fortwnent en 

Ka>nI 

lot. 80'M0} 

.. ,,"" .... 
t~_ ... 

(a_ ... ..... , 
o . PrMque 

t04.l)ou1"5 

(lt 80% du 
tlemps) 

o . Presque 
t04.lJ04.lI"5 

(lt 80'M0du 
tlemps) 

o a. Presque 
touj04.lrs 

(lt 80'M0du 
tlemps) 

o . ~ue 
touj04.l~ 

Ilt 80'M0du 
OImp,} 
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811012021 OUestionnar e c Mesure de la pression artériele: Questionnaire lt 

1 .14. ldetttifM% j_qu" qu.tre ''''''''-nt. pot.ntie .. que vous consld' .. ez comm. 'ant .. b ..... " .... qui llmit.ftt votre lnt4 .. 1t , 
utm .... &II MPAO. 

o a CoOt de l'appareil pour le patlen 

o b. ÂnxiM. du patient 

o c. Râtic:ence du patient" r"liser la MPAO 

o d . Faibl. Rabll it.' du patient pour transm.ttn les muttats d.l a MPAD 

o •. Manqu. de .mp. pour .ns.tgn. la MPAO au patNint 

o f Manqu. de temps poI.Ir c.alcu .... une may..,n. 

o g. Honorai,.. peu ....... pour les m~clns 

o h Autre, veu i'~ .pkif" .. 

SECTION 2/ 5 : MONITORAGE AMBULATOIRE DE LA. PRESSION ARTÉRIELLE (MAPA) 

POUl" les question. .ulventefl, cochez le c ••• qui co""pond. wlr. choix de ,."n ••. 

2. 1. 

>.3. 

2. 4 . 

Qu.'ut" •• ull dleaftOStique de '· hyp ....... ion pou .. un MAPA de 
24h.u .... ? 

Qu., .. t" •• uil dieano.tiqu. de rhyp .... rwion pou .. un MAPA de 
jour? 

Lor. de &II , .. t.adon du MAPA, , qu.l In_IVen. 1_ '-ctur .. 
de..".ien~.I'" . '.ffectuer durant" jou .. ? 

Lor. d. le r'.lisetion d'un MAPA., , qu.1 In""IVa'" ... Iec.,,, .. 
deY,elen~.I'" . '.trect:ue., dur.nt" nuit? 

• • ,u,....,._. iIt 140 
mrnHtl.cJ •• "AD 

...,. .... ".a"""'"'"" 

O • . PAS 
moy.nn. Olt 140 

mmHg .t/ou PAO 
moyenne it. 90 

mmHg 

O • . PAS 
moy.nn. it. 140 

mmHg .t/ou PAO 
moyenn.:t 90 

mmHg 

• • 2.G-30mI_t_ 

D a . 20 ·30 
minutes 

O . 20 -30 
minutes 

a. . ..... ,....,. ..... .It 1315 c.. , ... "."..,.._a 1310 tI . .. A.,....,.,. •• a 110 
,.,.,.,Mt!fItI_,.AD """"e .V_ "AD '"""""_/ .'" "AD 

....... ". iIt 'S'""'Mt! ... .,._. aHmrnHtl _.,."".ilt.o,",""",, 

O b. PAS o c . PAS moy.nn. o d . PAS 
moyenn • .It 135 

Ot 130 mm Hg et/ou moyenne it. 120 
mmHg et/ou PAO PAO moyenne Ot 80 mmHg et/ou PAO 

moyenne .It 85 
mm'" 

moyenn.:t 80 
mmHg mm'" 

0 b. PAS O c. PAS moyenne O d PAS 
moy .... n. it. 135 

Ot 130 mmHg «Jou moyenne it. 120 
mmHg «Jou PAO PAO moyenne :t 80 mmHQ -tou PAO 

moyenne it. 85 
mm'" 

moyenn.:t 80 
mmHg mm'" 

"~mI_t._ c . Ceta. ,.'" tI · ...... act tI . J._ ....... 

O b . 10-60 o c . c.Ia a peu o d . Jen ... is 
minutlls d1mpact PH 

O b . 10-60 o C Cet.. peu o d .Mn.sers 
mlnuœs d'i mpact PH 

c.. "'_ •. ,. • ..-.._t •• 
at.1! ..... a: .... tI . ••• c.c ... tI 

. .P __ t_ .... " .... tI ... acc., ....... , .. .«.,.tI accertl 

J. crois que .. MAPA _t utU. POUf'" peti .... ts kI,. du tratt.m.nt de [] .. 
O b. En 

d c . M., o d . En 
[j o. 

>. • • "ur hypert.rwion. Fortement an _OCCOO'd dtlACCord. ni oc"",d Fortllment en 
..... <CO<d en KCOrd oc""" 

O • . O b. En 
o c. Ni.., o d . En D o. 

2 . 8 . le ero. que .. MAPA .. t bien tDWlr' pa, ... petients . Fortement.n eWi.saccord, ni Forwnent en 
..... <CO<d _""""d on occonl oc""" oc""" 

tJ •. O b En 
[] c Nen o d . En 0 0. 

2. 7 . J. cro. q ... m .. patients ont facU"".nt acc" , un MAPA. Fortement." cWMCCord, ni For.",."t en 
..... <CO<d 

_acco<d on occonl oc""" oc""" 

,. cro" qu' un MAPA .. t Mc .... lr. pour con'Irm .. los v."urs 0 0. o b. En o c. N.., o d . En 0 0. 
>'8. ob_nue. an cUniqu ... Fortement." _acco<d &baccord, ni oc"",d fortwnenten 

..... cconl on ocoonl oc.",., 

.. J. .... ~ .... '" • • T' .. ...- c. Qu .......... 4 . ~ ........... • . .. ,... ..... t_ • 
.1 ....... ".. « 2.,.,.., {a 1 ,..", ' (.~) (li: . 0-.0.) 

' ...... 10. 

O •. Jen. O b Tr_ O c . o d . ,," o •. Presque 
Dan. vot ... pr.tiq"" q ... n ... t .. proportion de petlenb poUf qui un sais pas! pou Que~ues· un. plupart 'OU" 2 . a . MAPA <Ut pr .. crit? Je n. suis pas « 25%) (~ 25'Mo) (. 50%) (Ot 80%) 

cerm ln 

c. 'r.ca_ .. tI. P'''",arnmaftt .. ,. ...... 
t_j_r. 

(c 2.s-v. tI", (a 2.s<V. ,h ( ilt so-t.tlu 
( .. ~IIII .. -.m ... ) -.. , -.. , .. m,., 

O b. o c. A O d O •. Presque 

A quai" fr6quenc. vo. petients obtMn,..n~i" de I· ..... ignem.nt O . Jamais 
RAI'*IT\..,t r """",1on FrWquemment toujours 

2 . 10. 
r.&IItlvement au MMA? « 25%du (:t2~du (:t5~du (it. 80% du 

'""' .. ) barnps) œmps) _mps) 

O b. o c. A o d. O •. Presque 

O.n. votre pr.tiqu, , QueU. fr6quenc. U't1l.ez~voUli un MAPA , des O •. Jam.is 
~r.,.,ent " occulon Friquemment tou)OU~ 

2 . 11 . fins dielg __ tiq_l « 25%du (:t 2 5%du (:t 50% du (Ot 80% du ..... ) bWnpS) bWnpS) _mps) 

O b. o c. A o d. 0 0 . ........ 
O.n_ votre pr.tlqu .. , qu.U. fr6quence udl.~ou. un MAPA pour o •. 1Imais 

~rem."t l'occasion Fr~uemment toujours 
2 . 12. pr.ndr. d .. dok .. io ... t .... r.p ... dq .... l « 2S%du (:t 25% du ( :t 50% du (Olt 80% du 

""" .. ) œmps) œmps) .mps) 

2 . 13. O.n. vatr. pr.tiqu, , queUe fréquence U'tilisez..voUli un MAPA , des o a . lImais (] b. o c . A o d . 0 0 ........ 
fin. de suivi? Rarement l'occasion Fr4Iquemment toujOUrs 
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8/1012021 Questionnai'e c Mesure de la pression artériele: Questionnaire . 

« 2S~ du 

""' .. , (:1: 25~ du 
c.mp.) 

(.it 5O'Mt d u 
.", ps) 

(1:: 8O'IMtdu 
œmps) 

::1 .14. ld.ntiflaz j_qu" qu.tr. 'eMn.nt:. pobant .... qlMl voua co .... w ... .a comm. 'unt dM! b • ..,ii .. _ qui llmit.nt vot .. i~rilt , 
alti ....... MAI'A. 

o •. CoOt dt! "e .. "*" pour .. paUent o b Ace_ rwso.lnt • cet .am .... pour" pa tient 

o c. lne.aprKit:' d u pa U.nt • compl«.,' .. am ........ ,.iton d. '1ncon'ort 

o d PrM'-"'ce du patient 

o • MAPA non-dlSponlble sur mon lieu dt! tra'4i1 

o ' Honor.!,... peu Mev" pour ,_ mëdeans 
o g ~nqu. d. tem pt: POU" ana lys .. .., résultats 

o h Autre. 't'euHIm: sp6c1fier 

SECTION 3/ 5 : MESURE DE LA PRESSION ARTÉRIEllE EN CLINIQUE - OSCIUOMtTRIQUE EN StRIE (MPAC-OS) 

la MPAC=9S est y O!! mfthodt d. m'Jyr. yti",.,"t yn APparei' aytomat l$" réa'isant plYJjeyrs !lcUl IH de la pnmion art*iell, 

Pour les questio". .uiv.nte., cochez" c ... qui con-.. pond • .. 0-. choix de répons • . 

3. 1. 

' .2. 

.... 
3 . 4 . 

3.' . 

3 .«1. 

3 . 7 . 

3 .• • 

3 . e . 

3 . 10. 

3.11. 

.. PAS _ .... _ • • 140 ~ . PAS _ .... _ . lE 13S c. P .... ,....... . _ • UO • • PA. _ ...... . . 1:10 

rn",... MI •• PAO mm"-.v ... PAO "'"'"" .t/_ PAD rnmtte .el." PAO 
,...,_ • • • 90 rnmtte ,...,_ • • • as mm.... ,.,. .... _ • • M rnrntta ,.,. ...... . . M",,","-

Pour" MpACoOS. q_l.t le •• ull dL.gnut:iqu. l"ec:ommllnd6 pou r 
r hyp.f1a.n.ionl 

Lu .pp ....... altU .... pou .. f. MpAC-oS uku" •• UtDn1.ttq...." •• 
.. moy.nn .... metlur ...... , ..... 

'ou r .. M'Ac...os. una "rioda da ,..pu da " m inu.. ut: 
recomm.ftd6a .v.nt" m .. u .... 

la pat"nt devr.it 'tre ..... . ur un. table d · ... men poUf' m .. u .... 
.. pr ... 5oft .""'rle'le. 

l. ero" &. M'AC· QS .. t .u,.rleu .. e .ux m .. ur .. r ........ 
clinlqu • . 

.. 
l e <ra . qu." M'AC· OS ut 6qulwlentla .ux rUuba da .. MpAo .t 
du MA'A de jour. 

le c ro. que .. MpAC· 05 dev ... ft IV. ",p'oy" pour pr.nd ... du 
c16c1"o ... tt.' r.pealtlqu ... 

le c .. o. ~6d.r ... conn • • •• ncu ...... . w.- pou .. r ............. 
MpAC· 05 et udU •• r ' ·ep,..r.il .d6qu."'.nt. 

o.n. votr. pr.tlque. " qu.'1e fr6qu.nca utiUsez-vous .. M'AC+OS " 
dM! ft .... d. cNp" œoe de f hyp.re.nsionl 

D.n. votr. pr.tlque. " qu.11e fr6qu.nc. utiu .ez-.yous .. MpA C.05 " 
du fI_ dL.gnostlqu_ l 

oen.s vot ... pr.dq~ • qu .... fr6qIMIII<. ut:ilisaz· vo .... M'AC· OS 
pou .. lu .. dr. d .. dIk.lo_ tIMr.p.ut:lqu .. o." dM! fin." sUNll 

o . PAS 
moy.nn.lt 140 

mmHQ . t/ou PAO 
may .... n. 1:: 90 

mm'" 

o . V,., 

O . Vr.1 

0 " Vr.i 

• • ~~_t ... eM. u.'" 
D . 

Fortem .... t.n 
.... =nI 

D . 
Fort.",ent.n 
.... =nI 

D . 
Fortem."t.n 
.... =nI 

D . 
Fort.", .... t.n 
.... =nI 

~_ ... 

o " Jamills 

Cl • Jamais 

o a Jamais 

D b. PAS 
may .... n. a: 1] 5 

mmHQ «Jou MD 
may .... .,. .it 85 

O c , PAS moy.nne 
li! 1JO mm Hg «Jou 
PAO may .... .,. a: eo 

mm'" mm'" 

c. c.I • • • , .. ..... . . • 11"1.,..-
O b Faux o c . C"'n. '.it 

PH de d,',..,..ce 

O b Faux O c . C .. n. '.1t 
PH dt! d,ff.,.."ce 

O b. F.ux o cC"'n.f.it 
PH de dIf"""ce, 

c. "I_ 
Io.r .... o: . ... •• M.,4.1_ 

MC_" 

O b. En O c . M.., D . En 
""accoo-. dl6saa::ord, ni oc,"'" 

on """'" 

O b En O c . "'" D . En 

"""""". deSKConf, ni oc",", 
on """'" 

O b En o c. M .... D . En 

"""""'. dIIi.uccord, n4 oc",", .. occo'" 
D b. En 

o c , N.., O . En 

"""""". dlkKconf. ni oc",", .. ....,'" 

tJ •. PAS 
moy.".,.Ol 120 

mmHg «Jou PAO 
moyenne li! 8 0 

mm'" 

. . ~ _ ......... 
o d Jen • • .s ... 
o d Jen ••• 1s ... 
o d Jen • •• 1s ... 
..,_t_ 

Ott'" 

O •. 
Forœm..,t .., 

oc",", 

O •. 
Forœm."t ." 

oc",", 

O •. 
For-œm..,t .... 

oc",", 

D . 
Fortlem .... t .... 

oc""'" 

c. . r.ct .. liI_ ""-'. __ t .. P,. . ... 

... j-" 
CC :lS .... .. C .':l~ .· C.~." Ca """,." - , -.. , -.. , -, 

D b D , A O . o .. Presque 
RII,..m .... t ,'occasiOn F~uemm .... t toujours 

« 2S~du (:1: 2S~du (lI!S~du (:l:8~du 

""' .. , blmps) IIImPS) .mps) 

D b. D , A u . O •. Presque 
Rarem .... t l'oa.uiOn FrWquemment toujours 

« 2S'Modu (a: 25~du (OlS~du (a: 80'Mtdu ...... , bllnps) ..",ps) .mps) 

D b. o ,.A O . 0 . _ Presque 
Ra,...",."t roa:oslon FrWquemm .... t toujours 

« 2S%du (ol 25~ du (ôt~du (:1: 80"'11tdu 

""' .. , c.mp.) ..",ps) œmps) 

3 .1::1 . Quel .p,.. ... 11 de M'AC· OS wtl tillez-vo_ princ lp.a.m .. t pour metlur.r .. PI'_ion e~r"'1e den. votr. Il.u d. pr.üq_l 

o . Aucun, nous n 'udllSOns pM: la MMC..QS 

o b. Je .,. sais PH/J. MI suis PH ceruin 

o c. BpTRU BPM100 

o d . Omron HEM 9Q1XL 

o •. Microh,. W.td1 BP Ol'l'lc::. 
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811012021 Questionnaire c Mesure de la pression artertele: Ouestionnai'e • 

o f, w.lch Ally" ProBP 2400 o g Autre, veuillez. .p6c:IRer 

3.1.3. ldeMiI_ j ... q .. " tro" ,w.m.nts poteMie .. que vo ... cOMkNlr~ comme 't:llnt d .. "'uNir .. qui IImite.nt votre 'n.rlt • 
utili.er a. MPAC-OS. 

o • CoOl de 1'.p~r.1 pour les m"*=:lns o b. MPAC·05 non-dksponible sur mon lillu delrôlvaU 

o c Absence d ·_~c. d"'i41 pour la rn.sure de la pression art4lri.t1e 
o d ~nque delemps pour rûUs. le MPAC.QS MIon .., lignes d_rectrlcM 

o e Autre, veuillez sp4cJfler 

SECTION 4/ 5 : MESURE DE LA PRESSION ARnRIELLE EN CLINIQUE (HPAC) 

" Mf A' nt une mltOO"e de mayre de III presU')" IJrtér1ctle WUs"''' l'''ide d ' un 'MOrd *'N'"tmn iQl'e O$C!lpm"trlQ'" en pr.sence d 'un nmfessjgnneJ de 'II 
$4llt4. 

Pour les q.,..tior. suiven t.., cochez le c ... qui cOTr .. pond • ....,tr. choix de rtipon ••. 

4 . 1 . 

4 .3. 

4 . 4 . 

Avec: a. M'AC. quel e.t le aeull d&agnonlque rec:ommandi pour 
rhype..-".60" pour a. popul.tIon "',,'raie? 

Lo,.. de a. meau,. de a. p,.aion a,., .. I" le do. devra;': 'tre 
.ppuy' afin que ... r .... hata obte"u •• oientvalid ... 

Lo,.. de 'a m_ure de ... pr ... 60n act.lel", le bras devratt 'tre 
po.;donn' plu ..... que .. "tv_u d .. cœur. 

.. "AS me.,._. 'Il 140 !J . .. AS me.,._. 'Il l'SS c."AS ,.,..,.._ 'Il dO 4 . .... me,.... •• ;a 110 
","'"CI ftIt/ ... "AD _ ... fIItI_ "AD "'"'"- .11 ... ""0 "'"'"- _1 ... "AD 

"""y_ •• ;a .0 "'"'"- mey_ •• li 'S",","- me.,._. ;a 110 "'"'"CI me.,. ••• ;a 110 "'"'"-

O •. PAS 
moyenne ~ l40 

mmHQ et/ou PAO 
moyenne ~ 90 

mm'" 

• , Vr" 

o •. Vral 

D a VIltI 

o •. PAS 
moyenne ~ 13S 

mmHQ «Iou PAO 
moyenne ~ 8S 

mm'" 

o •. 60' "' .. 

O b, Faux 

O b Faux 

o c , PAS moy.nne 
~ 130 mmHg fll(/ou 
PAO moyenne ~ 80 

mm", 

O c 80' lOO~ 

c. eaI ••• f ....... 4. 
4W',.,.c. 

O c. Cela n.ralt 
pas de ddf..-.nce 

O c. Cela n.falt 
PH de d_ft.enc. 

o d . PAS 
moyenne ~ 120 

mmHQ .-Jou PAO 
moyenne ~ 80 

mmHg 

4." _ ......... 

..,. _ ......... 
o d "n.sals ... 
o d. "n.sals ... 

4.5. 'o .. r a. mes .. ,. de \e ,r ... ion ."rlel .. an clinique ... cours de a. vi.,. Inidel .. combien de m_ur .. ct.vr.~n .ffectuer? 

4 . 6 . 

4 . 7. 

4 . 8 . 

4 . 9 . 

o a U .... m.ur. sunlt 

O b DMlx mMur.etla moyenne doit'tre ut""" 

o c . Trois m_ur_, le premier rasulau est Kart' et c'est la moyenne des deux dern~"" qui est utilISée 

o d . Troks mesur_. et c'est la moyenne des trotS m.ures Qui est util .... 

o • "ne.alS pu 

le cr." q ... je m_ure 1. pr .. sion ."r"'" conronn ..... nt .... 
lignes directric: ... 

Je ero" que m .. coll49"" (m6dec:I ..... inflnn~, ... t ptt.rnwc .... ) 
m_ur.nt a. p, ... lon .,.,Ie ... contonnem.nt.ux lign.. dlrectric .. . 

le cro" que m .. u,.r le pr .. sion .,.rlel .. de manNir •• t:II"dard .... 
,,6«: ... ita trop de t.m,. pour 't,a lntagré dans ma pr.tique 
p,of ... ionne'''. 

le Cro" que r.ménag.".nt de mon Il ... da t, • ..,.U .. t In.~u.t 
pour m. pe""ettre de meaurer a. pr •• lon .",r.l" de m."Nire 
.tand.rd ..... 

o •. 
Fortement .A ..... ""'" 

O •. 
Fortement.A ..... ""'" 

O . 
Fortement en 

.....=nI 

O •. 
Fortement.n 
....."""d 

•. .lem." 

o . En 
_OCCOO'd 

O •. En _""""d 
O •. En 
_K<Ord 

-'''''.,_.t 
(c ::1.5 ..... .... 
_1 

O . 
Rarem.,t 

« 2S"'du 
-os) 

O •. 
Rarement 

« 25%du 
.... os) 

O •. 
Rarement 

« 25"" du 
.... os) 

c. JlI_ 
46i .. ccer4.1 _ 

_ e .... 

O c, Ni en 
d41sKcord, ni 

on ecco'" 

o c.Nien 
eWSKCord, ni 

en,",,'" 

o c,Nien 
eWSKCord, ni 

en""",,'" 

O c, Ni en 
eWsaccord, ni 

en,",,'" 

o c.A 
l'oc:caslon 

(~ 25% du 
œmps) 

O c . • 
"oct.Mlon 
(~ 2S%du 

œmps) 

o c. A 
,'occulon 

(J! 25'" du 
btmps) 

o d En 
oc",", 

o d En 
oc""d 

o dEn 
oc",", 

o dEn 
oc",", 

O d 
Frequemment 

(1:~du 
IIImps) 

D d 
F~uemm .... t 
(~~du 

btmps) 

o d . 
Fr4!quemment 

(~SO% du 
t.mps) 

O •. 
For..".,ent en 

occ ... 

O •. 
Fortwnenlen 

oc",", 

O . 
Fortament en 

oc",", 

.. ",., ... . 
l_I ... ,. 

(aeDov.4 .. 
.. m",,) 

o • ",-uo 
toujours 

(~ 80% du 
Qlmps) 

o e Pr-.que 
toujours 
(~8~du 

Qlmps) 

O •. ",-uo 
toujours 

(~ 80% du 
Qlmps) 
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8/10/2021 Questionnaire c Mesure de la pression artériele: Questionnai'e » 

4 .13. Qu .... ut" mithocf. _ue'le pour m .. ur.r &II pr ... kut _nirien. dans votre lieu de pr.tique? 

o il . Je ne sais pU/Je ne sul. pas c.rtain 

o b. Utiliser un sphygmomAnom_~ au mercu,.. 

o c. UtiliMr un aPP'lr.n .nMroId. 
o d . Utllis.,. un .~"'I oscHbrMtrique ~tronlqu. (sans mesure. muftip'- aUlDmatis'-) 

o •. UtiliMr un appareil osctflomM:rique ,lectronÎQue (avec mesures multiples automaciM_) 

4 .14. DeM' votre pretiqu .. qu.'. ut &II méthode usuel" pour m .. ur.r" pr ... ion .rt'ri.'1e chez 1. poIItient. oW. .. l 

o il . .. Misais ~Je ne sui. pas certain 

o b. Brusard standard, app!iqu'au-desus du coude 

o c Brusard large ou <HUll-larve. appUqu' au-d.uus du coude 

o d . Brassard pour CUisM, .ppliq~ .u-dM.us du coud. 

o •. Brusard 'blndard, appliquiau nl.., .. u du poignet 

o f. Brassard pour po6Qnet., appliqu'au nlv .. u du polgn« 

o g. BrHsard stotndard, appUqu' au nlv .. u del'.vant-bru 

4 .15. Id.nt.lfiaz j ... qu·" vo" 6w.m.nta pot.nt .... que vo ... co .... ldirez comme 'blnt d .. bliu"r .. qui limitant votre intirlt j 
utili.ar .. M PAC. 

o a . MPAC non-disponlbla sur mon , ... da [nlV4In 
o b. Manqua da r .. ources _ d'*'ulpem .... t:s pour mesurer- la pression arterktUa 

o c. ~nque da temps pour sulvr./ .. Ilgn_ directrices port4Int sur iii MPAC 

o d . M.1nqua de temps pour alculer une moyenna 

o a . Mat .... ~ucatlf non-disponlb$e' mon 1 ... da pratique 

o f. Autre, veuillez sP*;lfier 

SECTION 5 1 5 : QUESTIONS OIl):NII):RALES 

POli ,.. quastio,.,. .uiv.nt.., cochez la c ••• qui con-.spond • wa. choix de répons • . 

S . l . .. quai groupa d'Io- .ppartettez,-vo.a7 

o •. <)0 ans o b. )0-39 .ns o c . 40· 49 ans 

S .2 . Ind5q uaz votre ..... 

D a. ~scuhn o b. f,,"lnln 

S.3. IndiqYaZ vot.r. prof .. sion. 

o M«Iedn de ramille o Autre, VeulUez sp4lc.ifier 

S. 4 . 

S. J . 

Dapuis cotnbiett cr.n'" pr.tiquez- vous votra prof ... lon' 

Cotnblan d ·.n,.... .v~-vo .... arc' i tlMnpe; cotnplet clIIns 
contlaXta de soh .. de premWt.r. ligna' 

o d 50-59 ans 

r 
D a s)ans 

o a. s) ans 

a. DM!, It_ """ad_ 

o •. :t 60 ans 

... .... 0.,.. 
o b. 4 · 10 ans 

o b 4 · 10 ans 

O c.:tllans 

O c. :t 11 ans 

Ut"r~lt_ Itllkillt_r ... OuI. __ f __ da.. c. ChlI. lII,.a t_..-ti_ d . "'''. je""". NÇIll 4_ 

s .•. 

5. 7 . 

(arttcl_. ca"'6r __ .. .,.d ... _1 .... ..,.... Ut'er"'III_.t •• et.._ fetnwoda,. 

Dur ... t vos .n ..... de pr.dqu ... v~-vous d"'i r~u d ... 
fonn.tion sp6cfflqua sur" me.ura de .. pr .. _lon .rtJllrIaU., 

.".) 
o • OUi. un. 

formadon t"bique 
unIQuement 

,artldes, 
conf*."ces, etc. ) 

De quaUeC.) .oc"tiC.) ""'~ i rhypertenslon Atu· vou. 0 a. Hypertension 
membra' Canada 

o b. OUI, une 
formation pnttlQue 

uniquement 

.,.L.a._ .... 
,,1t6IMce-i. 

d ·"'f'~"." 
..... "' ... (SQ HA) 

o b. Losoo6té 
qlJ4Ü)écoise 

d'hypertension 
art4rie11e (SQHA) 

O c. OUi, un. 
formation thlioriqu. 

.t pratique 

c . J •• u"~""e. 
c .. 4_x.dM. .. 

o c. J.suis 
membre da ClIS deux 

",_és 

o d Non, jamais 
nlÇu da format.on 

d . J e" •• IIIIJI,.. 
~~ .. d ·a"ClllII.de _._c ...... 
o d . J4IIn4llsuls 

pas membre 
d'aucune «M ce 

sociétés 

hUps:/loraprdnt.uqtr.u queb ec.ca/plslprotegelbiqw010.lmprimef' _questionnaire?OYIa_no _questionnaire:12917 &OYIa_no_ version_ questionnaire=1 5/5 
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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 Rivières, 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 ofknowledge, 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 l'hypertension artérielle, 25e Réunion 
Scientifique Annuelle; 2017 JanI9-20;Montreal, Canada. 
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Annexe 23. Posters for scoping review 

WE;lTi==' 
um.n.t< du Quëboc 
• hœ-RN~~ 

A Scoplnll RftI .. for Knowleclge, Perception .nd Pl'Ilctlce of H_lth 
Profeulon ........ rdlnll Blood Preau,. M_ ... ,. ...... t Methode 

ID UNIVERSITY OF 

ALBERTA 
T~ SIC, RN M.Sc. Ph. a. (c)1 ; Padwel Rt MD M.k , PTofeuor 2 ; CMuvette S • • Sc: •• tudent1 , Cloutier L, RN, Ph..D., l'rofeMor 1 

IInIw,oit' d. Q._ il TroI .. R1y!t, ... Tro_lvl..,... Q._, c._ 1, Unl..,.l\J of Alb«te, AI ... ,t .. c._ 2. 

1 BAC KGROU N D 

• canada has ~ BP control rates. Vf:t.. 1/3111 of me poputition 
(l;Z.~) rlmaln tiCtlt( Utlawlr. or no( controtl.cl 1hus IUKtQtlbl. 10 
...".....100.1.1. 

• Acturatf: blood pressure mHJu"m~ (SPMl il a tondimenul aspect 
d tlvl*t.mlOn m,nllfl"lent (4) , 

• Guldelines 101 SPM, namely ambubtorv tABPM}. I\omf; IHePM). 
IUtomated (AGU) and offlc. (08PM', .r. publishH by hypertension 
socl.Oti 1ndudinc Hypertln5ion CANd.12) 

• Howewr, stud1el hrte shown lNt 8PM is lus than optll'n.115.&I. 
• 'PM ..... lhods t\II..,. bMn "udied IndiYldlIillJy con<:f!mtnt e.~ 

knowledp, pm:"ption and plKtke bvt l'lOi ~t.crNtbIJy Itnd not in 

~nild ... 

• Sine. hufth profllulona's IH Ps) !»rI." ImpofUnt roIe in hypertension 
rnanoaement, a dea~ plcture of theit knowled,e. perteption MId 
pr;Ktiœ wif" ~rd to IIPM mdhod5 il needed 

2 . O BJECTIVE 

• lb perbm 1 KOCIInc revlew to IdtntifV ~. tM studlcs MS,",ne 
knowtedte, ~pdon Md prKtlce of HPs !Wpfdl"lIPM IMthods. 

J METHODOLOGY 

PI1:~INM - CINAHL.,d MtDUN( 
Llrcu~ ... lncIl5h.nd F..nch 
Inc:luslon afttfia- SbJdtti focusq on 

• ~ Irt4jOf peruptloft ~nd/Of ... ~ttb. AND 
• BPM tntthods nam~ out of offlœ (HIIM, ABPMI ln offlu CAOIP. 

08PM)ANO 
• HP' (ptsyskllns. " urMIo ~nd pharmldItJ). 

Oit,", for dfttif!gt!on 01 lIyc1fn. 
• Tho l concept.s wcro defincd. ~S(!(I on thc$e dcfInkion.s. the dn~ WM 

l'Irtractcd hom the publshcd studlcs, 
for eKh conœpt, ~ ,,"slfuUon w. 6eflntd .cx:ontlna to re.suhs 
prtsoented ln NCh study. 
~ult1 wtr. tLH,/fted ft ntptM .. the rtPOrtl!d rflpoflSfl were 
s50'!1 and IS posittw t the ~ttd mpons.n wtr. ,.sm.. 
If the srud5eS did not ~rt sptCtfic: mutu. the dedSkln wu based on 
th. author's c:ondU51ons. 

:='~:~=::.:.;:.. :.:. .... - '--1---" ....... --. 
""-- ..... ~ ' F. _.-on. ~ 1"*'1 
~--,.. ...-, ~ ............... 

I~~.r.;-~~ ~· w ---..,,..- -,,..-

~ La Société québécoise 
...... ntM"BtTENSION ARTtNnlE 

QUEEN 
FU7.AI"Utf 

4. RESULTS 

12Il\11kIWll!'elMhlllt'fJotqlJ*JutM~'" 

~==-.;.: '~ ,,_ .... _ .... -__ ._:r ... 
:=:-~=::.::;::: 
!!".::=::::... 

So_loaMdorl ",PM US), AII'M 1141. AOe' (4).I"WIOf"CY Jo(u-Mld _ OUM P9t. 
MoMloltId"",",1.d~.~"t.w." .... "u_.-dp"""lOC:lW 

1i1 --lM . --~_. IW , 
~.- i ' ' l . . . . . 

~I.:":: --'':-: . =.: .... . _. ' ... y -- -' ...... _-- --.:._--
..... ---lU -- "L --.. t" . .... - . 

i' i • ,1' 

. .... - .... - .... - .~ :..:. -:..:. - -- -
...... 1-..... - """,,"0_"'_ 
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5 DISCUSSION 

.I~ 
• Majortty ~tudte, on H8PM (10), AIPM (l ) and 06PM (l6), wenI 

eitulfted Ils "...tl..., linCe !My dtmonstrMed ~ of thtor«lc.ll and 
PfXtbl know&eclte al'l'lOfWSt HPs rtprdln& 8PM technlqun Ind 
INbllltv 10 '1tc:OC"1lt' dil&nottk Ihf.,hokh: lof hyPtrt"'-'1on. 
LKk of ~ .bout &PM pr~ Ind ptocedurfl WH nOltd 11 
~n Important barriH ta the: use of HBPM Incl ABPM methods (7, IJ. 
Rtiults of • rwf,ew NportltCt defldendts ln theorltiCal and ptKIlQl 

knowtedae of HPs teprdlf'll OIPM 19) 
• 50 fer. me Icnawtedp al """'1aM.. ftUrMI end pharm.dsa hM ftOC .ft ItUdhtd '" c.n • . 

"1-
• Mlljority i tucin on HUM (l~ ABPM (S), AOU' (Il. cep.,. (2) ...... ,.. 

dII"if"1rd <l, posit ive sinn Uwy showed positive pmeption lmonpt 
HPs tow<lrck the ulduk'leSl of PM methocb. 

• AUnou", HP, were positive <Ibout usdulnes.s of BPM methods. s:ome 
HP$ weflt !'lOt c.onfktent about Jully fI'Idor)"" 8PM rndhocb !mo their 
prKtke bcguse of ~ b;wrirts, Thno banlcrs Indudc .".ldpated 
~Icnt non-c:ompl'-'nce to HIPM piltk'nt ilf\II5dv. lKt of ilVl&blllty of 

AOeP dcvke UV"I. 
• So fN, th. p'rcepdon 01 1MItH. and phannedstl hM not .... n 

ItLtCledlncanMl. .1-
• Majot1tv studin on HBrM (U). ASPM (l0 •• A06P (lI and OBPM (l9J. 

w.,.. dmffild as nqMtw ilnct thev showtd ma,lol deflcltneJfs ln th. 
Im plementlnc BPM mttl'tods for trvPHansIon manapmf:M as 
recommended boy luidean., 
RtiulU of • ,.unt c.n.ad1l.n uudy IndicatltCt that on'" 14." '" 01 famly 
~, UN ASPM for di.ap'Iostit putpCM. wMfN5 12."" UIIIl 
HBPM. Md 54 2" USit man",,' OBPM Il tM l'OUtlne method ta Krttn 
plltients lOf hItfI BP, wNle .. 1.915 are- \Bina AOU mItIlSUttmenl.ISI 

• Baniets 10 um.aI~fxtorv practica for BPM methods result.ed 'rom 
environ.ment~ .net Konomtt 'xtors ttm. Indud" "II of 
reimbursement ta pt,,$k:iIIns, Ixll or ttme fOf HPI to meuure 
Keordint tu ,uidelinu 11.81 

• So 1." prKtk:e 01 nI.MMS Incl phannuhts h~ net .,. .. studNd 1ft 

Con'" 

6 CONCLUSION 

• AlthouF. HP. ~ po'IftiYt perceptIOn tow..-ds taotfulnus of BPM 
methocb ror hypertemion ma~nt. yet thelr inad~atl:e 

Iu\owtedp ~nd unSltdfadory pl1K'bœ towatds i~ thne 
8PM methocb ln Klu.at (!!nlut prKtlU" .omewhlll dllSappo.fttln .. 
ABPM .,.,d HUM for qnosb "l'Id AOBP and OBPM for xreenJ,.. and 
0f't01nI m~nI: of i'IvPe~ .re not f?tqucnttr ~ as 
r(!(Orrtfn(lnded boy ,ukkiin(!$. 
The mults of this KOPlna rMew clell"ty demonstnte tNt thc!,.. h 
lbIlroom for Improwment. 
Not much daD n ~I! ln CIn~cW and no! studled systl!fYWttalUy. 
Undl!flundlrc the knowltdtt. pwupUon and pnçtk. 01 l'PI 
~ 8PM rnethods ls euentilf 10 dwe40p furthotr str .... lts tl\lc 
un lnCn~se appropr\ite ImC)Iem«ltallon cA ,tJlddMs Into Pfac1ICt. 
ThUio lmPf'O'llnlIP controt ~ts. 



HEALTH PROFESSIONALS AND BLOOD PRESSURE MEASUREMENT: SCOPING 
REVIEW AND PROTOCOL FOR KNOWLEDGE, PERCEPTION AND PRACTICE 

UNIVERSITY o. 
ALBERTA 

Todkar $', Ph.D. student blomedlcal sciences; Padwal R, MD MW, Professor; Coutler L', RN, Ph. O., Full Professor, 
Unlvenlté du QIMbec ~ Trols·Rlvlè res, CaMda' Unlvenl ty of Albe rta, Canada' 

l-INTRODUCTION 

HypcfteMJon .tfèctt ",",Oftttellobal.duit popul;tdorl.p. 2!yun.fll. 
ln c.n.dl. 1f)pf000000ttfy 13~ of ackAt pof:Hbllon lYvt bMn dj~ wfth ~n.nslOn Il). 
Ewn witft IIInlflant Imptll'l'efMnt in., mntrvI rata, one t"lrd of the population tUJj"l rtfMln e1ther lMY_t or 
net CDntrolk!d thU$ 'US«plIbie 10 c0tn9llution, (<<ItOf\OI,.,.~n diseill~. chronk kldlwydl$t:ale •• "*"1131. 
Aa:urate bkIod mulon """uremtfK (BraM) Is a fund.rntntlll 15Pf(:t of trypen.nslon man,...""" ('). 
Inc.OMI,ttft(y ln PM mulu tnto treMment il\KcurtCItt fI'Id IntrttHCI cardiodlC\ll&tt risk l4J 
Ciuldellnrs""', IIPM t'nf'tMds., fWnr!1y ln off«. th~ 1nc:fuck!J offke (OMM) and ,utom~tl!d CAOftP) lII'Id out of 
offk40. that Indudti ,,,,D.,,CItQly (M'MI anef holM IHIPMI. nr.. ., dNrty .,tlb!hhtd b'( ~t.nllon socJttits 
.crots lM ,k>b. InciudOnl Hyptfl'''''' can~. ISI. HOMYer. nudln !\rte bHn publlstwd ~ll". lhtt PM Il t.n 
~op'ltNIl">1 
Slnee nulth p,ot.,stonih IHP) ploty an Impot'unl rote WI 8I'M and t'lypert.nMon manll'ff'lMnl, • ,Ie.re, pICnn of 
ltM~, Mfc.PtIOn.ndPfK\iCeof .. I,~. 

2-0BJfCTIVF 

..,..... .... ,...8NI ............................................. ".. .... ...... ... ................... ....... 
3-METHODOLOGY 

• Ut.r"Ule ~fch dlUbH&- ONAHl Md M(OU,., 
• Un&~. rnlf"" MId freftdL. 
• Inclulion crlteu.' StYdin Induded Nd to ha". • focU'li on ore fil tht! l U'Il'fMI! MowWp, petUfldon, ".c2ke, AND 

IPM mfthOd51n omet (OiPM Of NJ(JPJ Of out of otfict (HBPM Of AlPM) AHO HP l""'ltn .. l'IUrMf. , 1'I.rmkktJ. 
• (ldusion crl1 .... Studiu includi"l tludrnU (rMdicire. "'M1int.nd ~rm.." wtf9 .1Iduded. 

4-RESULTS 

74 ~ nudln W@fWktentlOed, 61 mfi the Inclut60n Cfltfill. 
Majortty of Audin MtOhd pt.,sk~ wheros Ir- ltud.et enroUld l'IUfWS ,nef ph.~Kbt. 
ou.to~ IH~ ""mbcfoflfstucles on AO&Pfl) ilnd.APM (7), ,!'le ~dl",,~ '" IfitphID ilfC for OPM lIInd HIIPM 

L 0IIf'M 

Re«ltds idffttlfltd Itll'OU&f'I CINAHl and 
!wied.,... dlQbllw MiJtt~ 

l''·USJ' 

S DISCUSSION 

F\M-t.xt Mtkln f'lIduded. 
f;Jlledto rneetlnclusioncrllf:;,b 

1"·101 

• lo2wII:sIa;. M_orIty of tl'Mf "udin kNnd il .eM...,1 lKk 01 knowledat .mon. ~dlilM and nurl4t rllMdinl 
COf1«t &PM techntqun (u.. UMble lOktrnllfy r.r:~.'MIue!i for d~.nosb oIH1N). 

• lJ:EaI1l2aô v.v ftw st\IChs UI MSHM<I tNs ~t. Howewr, the onK kMnlt6td showftd posltlw' PtfCf'POOI'I 
al"l'lOnl p~M.nd ~ toward5 ~u6nHs of 08PM mtHhOd ln cWk So lM. Pf:ruption of lM HP hti 1101 bHn 
st.udied1"C.n,~ 

• ttm!Bô M.1for1ty of l ite ~tudies showt'd 1IMOI11s"CfOI'Y practlUl frFrdl". I~nd", OPM rnrthod to meHlffCI 
IP c:orr«tl'f Ior ci~ anet milt'lqltfnent of hyptrt~ion, ~Ils oIlh •• Itudin shO'Mfd IhM mII;oritv Of tlw 
phyU(YM and l'IUI'WI ., •• UII "'In, lM 'IoIKulbtO'" tac:hnoqure to ""' • ..". 8P in (linle 

• 50 f •• know~. petUpC50n Md prKtke al pNf"'KI,,, NM! not been tludied. 

1. ""OP 
• !01r:dr'" ,nd l''l'psIpn: 50 tK, knowleclp ~nCI perception of HP h~ /'lOt bftn snded. 
• ~ 50 fa r. 1Mff l, only ont Slucty ","able kw AC'" 1hl! Nttlally Mud'-d tn. DfKllte 01 ClNdlan phyWaans 

OMthcrcsuttllhowoedthal ~lt U'p~~nlwr:to IIIInJAOIpmcthod Jord~l'*'sofhypcrtclDslonI61 5of~r. 
pr1ICtlC. of DürHS.nd pf\arnw;cku h .... DOt ." RUChd. 

J . AlPM 
• .KoI:!IdIUa: 50 'If. Iulowted&e of HP hM !'lOt bten studled for ABPM. 
• ~ M.jontv of lM Mucllb !dentirll!d stKrwed poilu ... perception .monllNJonty 01 ~cI:tI'II t.ow",d~ 

IIHt'Wleslof "MM for di..,OJtk fIU'1JOR.l'd o"Finl man91'Mf1t of hypelUnslon 
• !DakI:. Mfjoffty of lM $Iudln 16foMiflfd mowtd unU(lSf.ctOty prKtKt tmon. ohysidlllS MKI nUI'WI towolf'ds 

t.rtili,1f'II A8PM in ctinial prktlCe for dilolDOltic ~. 50 far. ~ of nut'fft .M pNnnKllt kt .... ncM bHn 
.t~inc.n.d.J 

4. HIPM 
• ~ Mojortty 01 the llUdlC\ tound IMdequ;He knowfedte: tor'1Cf::tNnc HBPM ,uldcllne:s and unoble tG 

C«fectly rHOJNM ref .... 1U 'ltlutS for tM dWJf'O$oIs of l7yD.rttmlon Ulm, H6PM. 50 I,r. knowledp of HP has l'lOt 
bHn studied ln c.n.dI. 

• ~ Mr~ rHUtfS wer-. foul'd 50me Sludles showed poiÎtMl pettept\ol'l iltnOI'II phvoIida~ Incl n~ wh/le 
ochen showotd Ifl.s politfYt pert~lIon towitds uMfuln.uof HIPM for dlllncKlk PUtllOW lDd follow-up. 

• lI:IiaIa1 ",".ult. lf'IowIrd ,,"~.ractory pnICtiQs ImOnl rMiorfl., of lM physkifns Incl nUrMllowltds I~i", 
HBf'M for cJucnOllk. purpMI!.-net n:'C:omrnendlnl HtI"'" 10 ~Ir pMlenü.. 

• 50 tar. k~. perceplion Iftd ptKuc.e 01 nU'USllld pNrlNdst h"",not bHn SI~ in Ci/WcM. 

RFFFRFNŒ 
L ............. loWuJ,,. .......... * .............. \to. .... I~oIO'- ..... 'JlllO. ~YII~. W.lUO. 
J. ........ c. .... (I01I).~~IoI( ...... C ...... -.cflll .... _ ......... 1W'Il'l't-O& 
.. ....-, .. ... CJOI .. . ,........., .. ~.c.'IoOd.o"'u,. ... c.,.lc...tI!t4llr51~ 
• 0....-.1" .... (:MI"I ,._ ........... _' ............ d""""""" ..... .,.c:-QIooJ~lIISIue-1IO. 
• l.-.c ... "' .... PO'" ~c...u")015t..MtI_~~fduut"'" ~,.6IMI." •• """.1IIlIOd '_MMW_. 
Oi.t-...~"'crf ... "-''''' ... T ... .tt_fllrql'~ .... c",'~11(SI "i64-'iII 
.. ""-1114" .... p.17) . .... do '-Iv ~fII' 1""oN~ Itloocl Df'tH_.",...... d .. c~ .oldkt~ N .... "'"" of CMMIO~ '-1'" 
~ .... c ....... ,.....~, .l(ll.tl91tl" 
7. "'-"~ 1t .. 1 .... N.UI"*" '" ,_",m-c ~M. nu..;. ~b .................... "'~ mowotlHlI\ .... (lrü.oQ.~of 
",...~lf(lI·4$~ 

277 

.­--
filvnt J. "nuits" otftu., -.twlMtef1l 

t 
~ , 
J j , 

.... -.-

6 FUTURE WORK (PROTOCOL OF STUDY) ---
Pllotltudy 

'-----"V.--'-----..... ----

Folowfrc .r. some .... m~u of themes for 
quutions th.t: wil be und ln the onllne 
quC$donnllre. -1. l"htuholdl for dlacnosll of hypertensk)n ~,.. 

DIPMI ACePI AIPM/HIPM. 
2. Proper BP protocol. -1. PefœpUon towlnh usefulnen of ABPM. 
2. ~ptlon on the .bilJtv of the PIU«nt. to 

perlorm HIPM. 

~ 
1. Roudne &PM mdhod used for ,"""In, of ............Ion. 
2. Routine BPM method useeS for folJow·up of 

1Nt1Jent1 wIth .ntlh'ypertensfw t,ntment. 

7 CONCLUSION 
• CAInC..-.... ___ ........ _ .. up .. __ .. .,--... 
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BACKGROUND 
• Approaimatelv 2~ 01 ûn~n po9Ul_1on fqlfnent • ImJOf ,.sII; 

(.aor for c.rdioY.scuW dlse.a Il), 
• lYood prUWrt control nte hH Improved PfOlrtuiYtly 'rom U.2" ln 

1992 to 64.6" ln 2007aAd to 68.1" (lOB) metS1 rtCI!fIUy, but ,1/3" 
of lM pop4Jlltion (32.5'" (~mtrns rithtr U!\lWlrt or not contto'Jtd 
mu. susceptible toc.omplUtlonsll.2l. 

• BAood pmsure rMlsu~nw.nt (&PM) Il • fundlmenaJ ISpect of 
hyperttnMon mM\atement. Guldelinn reprdinl 8PM h...e bten 
wklely WJ "bic ltI Canada Il). 

• ltomt SPM IH8PM) il slJ1lncfy recommended in pertormênt out of 
offc. IfIfHUrfmtnt spearaU., for dialtKKtk purpcKoe (3' . 

• tte~h proruslonalJ (HP) plly knpomnt mie ln ~ .nd ""PMlI!nslon 
~. Thertfore It Il MCI1S1f't thM HP foIlow the 
reœmmcend~ pmœdures tO IMUUfe IP accurMely and -'so ~MJte 
the;r PIt",",. ~ .dequlte t~nw. to metsurt thelf IP. nome t.). 
ttoweYer il hu bHn M:.n that H!PM pt"actic:H amona paliHIu Irl: 
suboptlm.IIS). 

• Kno~. pertfplion and PfKtœ 01 HP _ asseUf'd ÎfI dlfferent 
countrln bul "IWV IitLlt MS bftn doM ln taMd.l. 

08JECTIVE 
lO ..... u.ftafMIn,.....,.IO~~Ion ... pnctketof ----

METHODOlOGY FOR REVIEW 
• LltmlturIf _thct.tli"' ONAHlandMEOUHE~. 

• lA,.. . .. E,..Mstland frencn. 
• Inclusion crItIlrI.fI. Studies 5ndu6ed focvwd on the ) ctom.tlfts knowItdp, 
~ pndlc.s. Ind fMd\od of IPM (HIPM) Ind he.1th 
,..o6tuAonlh (HP) feSpe<.tive!y 

RESULTS FOR H8PM 
• 67 NIeQnt sludies Wlr.ldentlfieeS. 16 met the Indusion crileria. 
• 115tUdiH tilr*<l pflysIcIans. l nurse and 1 pharmadstJi 

• (5O'l) studJes wet'e web blsed SUrvey5. 
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DISCUSSION 
KHOWLEOGE 

• lCnowledS" w.as • l8s SWdied upect. Of 6 stucles idMtlfitod 5 stucll8 

$ttowed lade of know\edte. LKk ct knowledte WH '"" amorti studl" 
perfonMel ln Euf'09f: M'Id AsiI. ~y of HPs Mr. u~ to correct/y 

rl<OIfli!,.. the re"~. ~ues. torr«l t«hnlque "net H8PM auldelnts. 50 
1iIr, no tanacKan study hM tistUH knowIed .. of HP ~ni' ne H8PM. 

""'fPrION 
• ~tptlOn MS the most SlLKtltd lIS9fC1. Of 12 nudles kMntitlecl. 7 studlts 
~ posltl't'l! perttptlon towIIrds the U~ of HBPM wNr. 5 round IfSs 
poiItM perception. l.HS POsMw p.«:~ W'Rre INn "mof'C stucllts 
pertOfmed in USA. CWI.o.. Europe, Ind UK. 50 far on"" 1 study ln C..,.dI 
~lS,"ed d1e pettCptlon of HP and IdentlRed leM po$IIIW perceptIon. ~ 
l'Nljorily of HP ~ Irnporunte 01 HSPM in hypertfftMll'l 
manaprnenl.ndare ~ It te thek pltlenlJ.. 

PtIACT1CIS 
• Practi~ w.s modtr1l lely stud l~ ISpc!Ct U compued tG knowledp. Of 9 

stvdIa ldtntlfted.. S ,tud H ~owecI HtI$lactory pt"KtkH whll, 4 fot.rnd 
lflI u t lslKIOry pradk es. leu mlslktOty practk lfS ~ seet'I wnorc 
J.WdIes performed ln Franc., ù Piln and CoIna~ More Ihan half of the 
physk:~ns stln use lNtlual OBPM 1S.4 .~1 and continue 10 lJst Ied'lntquH 
that . re net recommtndld by OiEP (6). On contrwy. stucUn ptrbmed ln 
Europe demonstrat~ majority of physklanJ ~ HMM fol' cCalnosb I nd 
on ..... manaptnl'nt of ttvplrtamlon (1 5.17,10). 

CONCLUSION 
• Knowtedp. ptrœpdon Md pod pt"I(1Ic:ft ... ftlif:ntlal tompOMI'IU of ............ 
• TMpmt'fIt I(opine .......... thIt ......... 04"' NCOm~ 

(MM"" pltylkiMl ttII UN IUboptImIiIlf'M for ........ Md .. MIII of 
hvPe*nUon ... "...,'" do IlOt foIcM ttte ~ ....... kir 
.... 101 • 

• NDt mudI dN .. .......... In CaIIMIa _ WItIouP tfw ,....., cauId be 

.... to the,..,., louM ln othef countrt.. 
• ........ theNls ...... ......., ... .., .................. _ ... _-_ ... _ .. -. .... 

na ....................................... ... 
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QUEEN 
FL'7Af'ETH 

BACKGROUND OBJFCTlVF 
Blood pressure control rate ha. Improved progre.slYelv tram 13.2% ln 1992 to &4 e% ln 2007 
and to 68. '''' (2013) mœt recen1ty, but. one third of the populatJOn (325%) r..,nalln. erther 
unaware or nol controlled thul au.œptible to complications (1 ,2). 

Ta raVIDW th e hteratu ro r. levanl la knawledge p C'rcepllan .1nd prachce~ 01 he~lth carn 
profeaalanala tn ragard to afflco (OB PM AOBP) and arnbulatary rnclI$url?nl"nta 
tABPM tI6PM) The guidOllnes wnn r.gard tIO Ile eccepted BPM methodology are d .. rty deacrtbed and have 

been wldety • ..,.nable in Clnada ta ImproYe blood preuure control . 
Important changes have taken place recently ln the diagnostic algorithm including th. addition of 
aulomalad bIood pressure measuremenl (AOBP) (l). 

METHOOOLOOY FOR POSTER 

However, knowledge, perception and pr.ctices Of heatth car. profeuionala (Hep) hu not beon 
Qsessed slnee the Impfementatlon 01 thOM dlangn. 

1. O ... baa. CINAHland Medllne 
2 . Lang~. Englilh 

\Mth the goal ID Imprn .... b100d pressure screenlng and hypertension man.agemenl we Jntend ta 
a .. ess the 3 damalns wllh regard 10 al BPM mathods ln prlmary neatth caf. S8tt~. acrosa 
Cat\llda 

3. Key wonta • BPM, mooitonng. dctenT'unation AND HBPM. OBPM. AOB? ABPM AND 
knowtedge, perception, Prlleticn, AND dcx:tIor.. physlelanl, nurses. pharmaa.ta. 

4 . lnclu.ton crtt.rfa.. Lltierllture lnduded focuaed on the 3 domalna, 3 method. of B?M 
(HB?M. OBPM. ABPM) and h.alth car. protenkxl.l. ,..pacti .... ly A vtllfdated queltionnaire will be developed and pretelted. A review 01 an studles haWlg 

Pfe'lioua/y ~ theM BPM mettlOdI will be pel'fonned ta IdonUtY key concepts and resultl 

RESUlTS FOR HBPM LITERATURE REVlEW 
A..-., V_. 
Coun1l'y. 
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HBPM can be u.ed in the diagnosia of hypertension (CHE? 
gtJldetine., 2016). 
10 .tudJes COfTeSpOndlng ta crtteria were Identltled. Out of these 7 
.tudies wIth .trong evidenc8 to Indu.lon crilerias wer. salactad. 
Majority of ltudie. induded phy.ieian. and only one .tudy 
Indudad ph.rmaci.1 and nUrHa 

KnovMdge: 
1 ltudy aneued the knowledge of pharmadlta. AUthof5 
conduded th.t knowledge waslnadequate (Obara 
T,.laI. 2012 .Japan) From the .bave 7 studÎe$, no study 8sMSMd 
the knowledge of ptlyliaanl and nUI'$eI. 

Perception : 
• out ct 7 studies showed po.1ttYe perception of PCP lDWarda use 
0( H8P ... , wherus 2 stud5es showed leu positive perception 
(Logan AG et.al,2007.CA) & (Tirabilili J ,elaI2010.USA) Only 1 
ltudy Ihowed negative perception (McManu. RJ .et.al201 • • UK) 

PractlCM: 
3 out of 4 atudle. demon.trated that prlldlcea of PCP were 
.. titlactory, wh.reas only 1 .tudy .hOW'ed le" satislaclory 
pradK:e. among phyatcîana (logan AG elal.2007,CA). 

08PM 
'Ne are stll cc1tect1nlil more Informat6on aboUt tIle atucllM done 
on OBPM ln Canada and wOOdwlde 
Soma atudln have assessed (08?M) knowiedge and practk:e 01 
Canadlan t.mity phyliclans aome 25 yeat'l ago, and a more 
reeet'rtly nurses in a~.Both lludlel had identified Shortfalla 
ln knCMl1adge and pntCtk:ea (4,5) 
No racent arUdes addreulng the Isaue ln Canada has been 
idenbfied. 
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ddiltft)uUon) . ...... 
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-~ pwcelved HBPM could cause probI.m ln ueating hypene .. 1on 
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HBPMI.M. 
Perœpt~ _e postbve. 

~ tIIINd .gc:)'% PCP ~mended HBPM onen or .Imo.tatlltw Um. to the .. patlenta 
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Pra:;;Uces went ""Iactory 
-93.5'Kou&eHBPMfO/d tIC . wto« .. 962'iuseHBPMfOrthef uttc 

Perç'P'loo, WIr' .... potftIye. 
-only 13% pny.Iaans preferred HBPM ID office or Imbulatory ~ fa d~c purpo .. whereu 

Se.. .,'9%lorgulatlhtfllPY 
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--q~OfIna"" 

-63~ PCP ~ IheIr~slvepattirt. to .... H6PM 
.pep Pfeferr.d omo. Of a-nbulaoty to HBPM 10 malte diagnostic and theraPttUliC daClslon$ 

Puc'ptlFI!' WW! .... potIs!p 
-32" FP recommended HBPM to " 9O'K of theil" pet..., 
-28% "cma recxlmmended HBPM to «40% ct ther pôema. 
-Ma(CII1ty 40% NP' . racommendad HBPM lo >90"'peU.nt, Thi.lhO'IIfS 
NP', W8(9 more poaIItv. to...comr1*'ld HBPM (han lIWt PCP 
Pen::eptIons wer. positive 
-Both conlfder IMI HBPM es the .l8ndetCI ct thetr 

Pl'act.cea went IIIIhs"dory 
·1 00% d .... a_ rd 75" PeP Ulle HBPM ford~ p.IPOM 

.gc:)'% ~ PCP .-ld clnldan. ~ rd NOOmmrd HBPM 10 lhaI' PIlIen .. for theraipetlAlc PU1POM r ........ P'œMIede __ "'-'. 
052 ~ CP Md 0 ft HP ...... ___ 01 J8H H8f"M gutet.1i,.., wt'Ie ..... imIo bOIrt CP & HP ...... 

....... ~J8H:2OOot~..,. 
15% both CP &. HP hed c::on"IId aboul ..-..ne. ....... 

ParceptionI were potitlV. 

-90% CP & HP COf'IIIdertId HBPM Imponant hln clnle BP 
-71 gow. CP & 48.7"" HP ~mmendH HBPM 10 IheIr patlerU. 
Ptn;.ptlpn, WI!'I ntqtdy • 

0f1I ct PCP con .. d .. HBPM ., oom ent to AOPM 
Pr-=t1Olt1 weAt ... t.dory 
-9O'Jt pep WW8 awar. of Mtf-monllotlng emong ttwlr paüert. 

:6J pep UN HePM lOf QflIOing ~ ç( hyp(Irttntk.lr'l 

CONCLU81ON 
$tudles Identif1ed ha .... malnly facused on validation of the 
davioe. and 1tIe userulness of BPM methods for the diagnosi. 
and management Of hypertension. 

For accurate BP measurement, knO'Nledge. perception 
and good practices 81e essentlal components. 
HOW'ever. Ihase thomss (know1edge, perception . 
ptaCtic::es) were nol atudied ln detai in regard to BPM 
method. (HBP"', 08PM. ABP"', AOBP) particl.lllJ1y ln 
Canada. 

$0 far, to our balt k/lOwtedge, no ItlJdles have been round 
addre.1ing more sped1'\cally 1tIe knowledge, percep60n and 
PfBClices of heallh care professlonal • . 

DISCUSSION 

TMe I:terat .. r~ fe ... lew for HBPM g'v8' tJ1e ,dei thel so far no 
!ofud tes a ro condueted to luass k.nOWledge of pt> ySlc.ans arld 
nurses about HE3PM. Only one study asses,s.ed tthl KnoWeOge 
0' pharmactst whlcn was fOU!ld la be inadequate 

Ono of our se!ectcd ,tuOy a'sened the percepuor of nursel 
about HBPM and .-()<;(, NP were POSllivfl about HRPM Wlole 
shltf,ttS cond ucted (l" p1lysictans show they hll ... ~ a mlxed 
percept.on abOut HBPM U$!!. 

No s tud,~s assessed tn e practlces of nu ~e'S ilbout HRPM 
wt>ereas sr. ldu!'s that asslil~!'.~d Ihe practlCes of phyltClans 
.!)Ou t HBPM were 10 ;J 'ld ta be utl51actory However, a 5tudy 
oone ;n Ontana suggelted lel$ &ausfact,on amon!.) pnyslt lans 
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~ .... our mIIln goal Il to ltucty th ... themn 
arnong Canadilln HCP Ind to ldentlfy th. gap 
between l'KommandlKl guidelln.. and actuel 
pnactle.. al prtmary c.rII center ta d .. lgn MW 
protocola to ellmlnete tha gap 
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r 7. Conclusion 
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