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Abstract

Canada has an extremely successful hypertension detection and treatment program. The aim of this

review was to highlight the historic and current infrastructure and initiatives that have led to this suc-

cess, and the outlook moving forward into the future. We discuss the evolution of hypertension

awareness and control in Canada; contributions made by organizations such as the Canadian Hyper-

tension Society, Blood Pressure Canada, and the Canadian Hypertension Education Program; the

amalgamation of these organizations into Hypertension Canada; and the impact that Hypertension

Canada has had on hypertension care in Canada. The important contribution that public policy and

advocacy can have on prevention and control of blood pressure in Canada is described. We also

highlight the importance of population-based strategies, health care access and organization, and

accurate blood pressure measurement (including ambulatory, home, and automated office modalities) in

optimizing hypertension prevention and management. We end by discussing how Hypertension Canada

will move forward in the near and longer term to address the unmet residual risk attributable to

hypertension and associated cardiovascular risk factors. Hypertension Canada will continue to strive to

enhance hypertension prevention and control rates, thereby improving the quality of life and car-

diovascular outcomes of Canadians, while at the same time creating a hypertension care model that can

be emulated across the world.

© 2016 The Authors. Published by Elsevier Inc. on behalf of Icahn School of Medicine at Mount Sinai. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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CANAD I AN HYP E R T EN S I ON
EDUCA T I ON PROGRAM

Historically, management of chronic conditions
such as hypertension (HTN) was left to the discre-
tion and initiative of individual family physicians
and specialists. Because specialist access in Canada
generally requires a referral from a family physician,
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are well known in Canada where HTN control rates
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In 1986, a joint federal/provincial government
committee developed a HTN prevention and con-
trol strategy for Canada that had a main recommen-
dation for creating a coalition of nongovernment
and government organizations to implement actions
for HTN prevention and control.2 In 1990, the
coalition (later known as Blood Pressure Canada)
with the Canadian Hypertension Society developed
consensus recommendations for lifestyles for pre-
vention and control of HTN.3 In the 1990s, Blood
Pressure Canada developed a series of guidelines for
assessing blood pressure (BP), improving adherence
to lifestyle and pharmacotherapy, home/self-
assessment of BP and with the Canadian Hyperten-
sion Society, the first set of lifestyle recommenda-
tions that systematically assessed and graded
evidence and recommendations, as well as provided
an update to pharmacotherapy and diagnosis, and
which through Hypertension Canada, continue
being issued till today.4-9 Various short-lived imple-
mentation programs and resources were developed
to increase the effect of the recommendations. In
the late 1990s, driven by recognition that the con-
trol rate for HTN in the United States was twice
as high as in Canada, Blood Pressure Canada led
the development of an updated national HTN strat-
egy.10 In considering how to operationalize the
strategy, plans were created for a markedly enhanced
HTN recommendations process (later named the
Canadian Hypertension Education Program
[CHEP]).11

CHEP was designed to improve BP control by
establishing the Recommendations Task Force
with a unique process and rigor. However, it was
quickly realized in creating CHEP that to be suc-
cessful much work was needed with implementa-
tion, and an Implementation Task Force was
established. Subsequently, it was recognized that
there was a need to measure and assess what had
been achieved, thus the creation of an Outcomes
Task Force to use national administrative data to
assess the effects of the guidelines. Then, when it
looked like the process was not influencing individ-
ual practitioners enough, community and system
initiatives were put in place that would allow
achieving the desired objectives. Along the way,
the need to focus not just on the medical model
of physician-patient was recognized, so patients,
the public, and other health care providers were
engaged as well. Coincident with this was the
need to prevent HTN rather than just detect and
treat, hence the inclusion of public health and pol-
icy initiatives, coalitions, and so on. Some of these
newer areas are particularly highlighted in this
review.

Unique features of the CHEP included oversight
by a steering committee of organizations represent-
ing primary care, government, the Heart and Stroke
Foundation of Canada, and hypertension societies;
annual updates to the recommendations; an evolv-
ing and extensive implementation program; and,
later, an outcomes assessment and evaluation
process.11 The program was associated with large
increases in diagnosis of HTN from 1992 to 2013
(57% to 84.3%), drug treatment (35% to 80%),
and control of HTN (13% to 68%), and large
reductions in the national rates of death and hospi-
talization from cardiovascular diseases (CVD) acute
myocardial infarction, heart failure, and stroke.12-14

To our knowledge, hardly any other guideline or
process of any kind has effected national rates of
death and disability to this extent.

In the late 1990s, Blood Pressure Canada with
the Canadian Hypertension Society developed a
funded leadership position (chair) dedicated to the
prevention and control of HTN.15,16 The HTN
prevention and control chair has been in place since
2006. Guided by the chair, Blood Pressure Canada
introduced 2 substantive new programs in 2006.
One program was to educate, using lay language
versions of the CHEP clinical recommendations,
Canadians with or at risk for HTN.17 The other
program was to educate the public and health care
professionals about dietary sodium and to advocate
for policies to reduce dietary sodium.18 The latter
process led to a Blood Pressure Canada policy state-
ment calling for a national strategy to reduce dietary
sodium to recommended levels supported by 24
national health and scientific organizations. Blood
Pressure Canada was subsequently represented on
the intersectorial steering committee of the Cana-
dian Dietary Sodium Strategy overseen by Health
Canada 2007-2010. The Canadian Dietary Sodium
Strategy called for a reduction in dietary sodium in
Canada to 2300 mg/d by 2016 and has been a prior-
ity program for the provinces and territories of Can-
ada.19 In 2009, a process was developed to merge
Blood Pressure Canada, CHEP, and the Canadian
Hypertension Society that culminated in the forma-
tion of Hypertension Canada in 2010. Appendix 2
of the full Pan Canadian Hypertension Frame-
work20 provides detailed information on the evolu-
tion of the effort to improve HTN control in
Canada.

The trajectory of the HTN initiative in Canada
continues upward. The ad hoc series of HTN
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recommendations that occurred through the latter part
of the 20th century has now evolved into an organized,
structured process characterized by annual recommen-
dation updates linkedwith systematizeddissemination
and implementation. This disease management proc-
ess has few other chronic diseasemanagement compa-
rators on a global basis. Notably, as the process has
matured, it has taken a more comprehensive approach
to risk management, including recommendations for
health behaviors important for prevention of obesity
and diabetes as well as HTN. Furthermore, CHEP
is increasingly incorporating best practice recommen-
dations formanagement of dyslipidemia and for smok-
ing cessationdmoving toward amore holistic position
of CHEP providing guidance on best practices for
reducing the risk for vascular disease. We would see
this process continuing as bothCHEP andHyperten-
sion Canada develop as “primary prevention”
initiatives.

The development of Hypertension Canada from
its Canadian Hypertension Society and Blood Pres-
sure Canada roots reflected the transition of the
volunteer-led HTN initiative in Canada from a pro-
fessional society to a disease-focused, not-for-profit
organization. Notably, this transition follows that of
other very successful cardiovascular organizations,
including the American Heart Association, which
started as group of concerned physicians and social
workers in New York in the early 1900s. The future
development of Hypertension Canada would be
expected to be highly dependent on its future suc-
cesses to favorably affect both the practice of health
care professionals via CHEP but also the health
behaviors of patients and the public. Furthermore,
the most tangible benefit of the development of
Hypertension Canada as an organization may well
be its potential effect on policymakers who are
instrumental in shaping public health policies to
aid in HTN control and especially in prevention.

PUB L I C PO L I C Y

Globally, HTN affects 40% of the world’s popula-
tion age >25 and is the leading risk factor for death
and disability.21 However, in hunter-gatherer popu-
lations, HTN is rare and BP does not increase with
age.22-24 Notwithstanding genetic predisposition,
HTN from an environmental perspective is attrib-
uted to high dietary salt/sodium (32%), obesity
(32%), physical inactivity (17%), lack of dietary
potassium (fruit and vegetables, 17%), and excessive
alcohol consumption (3%).25 In North America, the
obesity epidemic largely has been attributed to
excess caloric consumption10; the ratio of saturated
fats to polyunsaturated fats in diet also has a major
effect on BP, hence poor diet contributes to about
80% of HTN.25 Worldwide, diets are increasingly
based on processed foods that are high in added
salt/sodium, fats, and calories, and most diets lack
fresh fruit, vegetables, meat, poultry, and fish.26

Imbalanced, highly processed food diets are driving
very high rates of HTN and noncommunicable dis-
eases.21,26 Communities are increasingly structured
in a fashion that discourages physical activity and
mechanization of work sites similarly reduces phys-
ical activity. Finally, many areas of the world have a
high prevalence of excess alcohol consumption.27,28

Although important, efforts to provide education
to improve diet and activity, and to reduce alcohol
consumption have had almost no effect. It is well
accepted that healthy public policies to create
healthy environments and communities are required
to encourage healthy choices in the places people
work, live, and play.29 In 2010, Hypertension Can-
ada and the Hypertension Prevention and Control
Chair (funded by the Heart and Stroke Foundation
and the Canadian Institute for Health Research)
oversaw the development of a new HTN strategy.30

The new strategy was reviewed by major Canadian
health and scientific organizations prioritizing advo-
cacy for implementation of healthy food polices as
the most important step to prevent and control
HTN. In 2011, a Canadian Hypertension Advisory
Committee of major national health and scientific
organizations was formed to oversee implementa-
tion of the strategy.20 The advisory committee has
developed position statements that have broad sup-
port from the health and scientific community.
These statements focus on the following:

d Restricting the marketing of unhealthy food to
children;

d Using public funds to only purchase healthy foods;
d Implementing fiscal policy to tax unhealthy foods and
subsidize healthy foods;

d Implementing easy-to-understand food labels that
provide health implications;

d Implementing policies to reduce the effect of financial
conflicts of interest (with the $4 trillion per year food
industry); and

d Enhancing research, monitoring, and evaluation on
foods.

Other policies to reduce unhealthy alcohol
consumption and to increase physical activity are
highly recommended by the World Health
Organization.28,31,32
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COMMUN I T Y - B A S ED I N T E RV EN T I ON S

The recent Canadian Health Measures Survey esti-
mated that 1 in 5 Canadian adults has HTN and
another 20% have BP in the prehypertensive
range.33 Although the rates for treatment and con-
trol of HTN in Canada have improved markedly
over the past 30 years,34 Canada, as most other
countries, does not fare well in preventing or delay-
ing the onset of HTN. The latest reports35,36 indi-
cate that 85% of Canadians are not meeting the
weekly physical activity recommendations; fruit
and vegetable consumption is in decline; consump-
tion of processed and fast foods as well as heavy
alcohol consumption are on the rise; elevated rates
of obesity and overweight remain virtually
unchanged, putting roughly 60% of men and 45%
of women at an increased health risk because of
excess weight. To reverse these trends, effective pre-
vention strategies integrated with primary health
care must be urgently developed, rigorously eval-
uated, and widely implemented to prevent or delay
the development of a cascade of debilitating and
costly health complications associated with high BP.

Population-level interventions were identified as
1 of 2 mutually reinforcing prongs of action required
to reduce the population burden of HTN in the
2011 Healthy Blood Pressure Framework developed
by Hypertension Canada (the other being
individual-level interventions focused on high-risk
individuals).30 A 2010 report on HTN prevention
and control in the United States arrived at similar
conclusions. The report pointed to a failure to trans-
late public health and clinical knowledge into effec-
tive programs for prevention, treatment, and control
of high BP as the reason for the persistence of HTN
as a “neglected disease,” and emphasized the need
for policy and system change to bridge public health
and clinical care. Key recommendations included:

d A stronger focus on primary prevention through
interventions to help reduce obesity;

d Support of healthy eating;
d An increase in physical activity; and
d Provision of community-based support for individuals
with HTN through community-based programs and
activities.37

Community-based programs are the prime tools
for implementing a population strategy of preven-
tion. These programs encompass a wide range of
interventions delivered synergistically in community
settings to target an entire population. The rationale
for targeting populations was best summarized in
seminal papers that “a large number of people at a
small risk may give rise to more cases of disease
than the small number who are at a high risk”38

and that “the mass approach is inherently the only
ultimate answer to the problem of a mass disease.”39

There is little doubt that the most prevalent chronic
health conditions today, including high BP, are
largely the product of interactions among a small
set of well-established, modifiable causes. The aim
of population-based programs is to shift the distri-
bution of these risk factors across the entire
populations.

Several recent Canadian initiatives have shown
encouraging results, some of them focusing on
high-risk subgroups. These initiatives demonstrated
both feasibility and benefits of implementing com-
munity- and pharmacy-based programs for the pre-
vention and management of high BP in Canada.
Cardiovascular Health Awareness Program
(CHAP) is a patient-centered, interdisciplinary,
multipronged, community-led CVD and stroke
prevention and management program targeted at
older adults. CHAP integrates community-based
cardiovascular health promotion and chronic disease
management activities through partnerships with
primary care providers, community pharmacists,
public health, locally recruited and trained older
adult peer health educator volunteers, and commun-
ity agencies. Local lead organizations run regular
CHAPs in community pharmacies. Participants
are referred to pharmacies by family physicians
and through local advertising efforts. BP readings
and other information relevant to the completion
of a CVD and stroke risk assessment, such as phys-
ical activity, diet, body mass index (BMI), and
smoking status, are recorded by peer health educator
volunteers. These results are shared with the family
physician, the regular pharmacist, and the partici-
pants themselves using action summaries and a
secure, Internet-based portal. The age-matched
peer health-oriented educators also provide partici-
pants with educational messages about lifestyle
modification, refer to locally available resources,
support adherence to prescribed therapies, and
encourage and support involvement in self-care.

CHAP was rigorously evaluated using a com-
munity cluster randomized controlled trial involving
39 medium-sized communities (with populations of
10,000-60,000) in Ontario. More than 13,000 peo-
ple age �65 in the CHAP communities attended
cardiovascular risk assessment and education ses-
sions that included BP measurement with auto-
mated BP devices. The sessions were run with the
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assistance of almost 600 volunteers in community-
based pharmacies over a 10-week period. Adjusting
for hospital admission rates in the year before the
intervention, after 1 year, CHAP was associated
with a 9% reduction in hospital admissions at the
population level for stroke, acute myocardial infarc-
tion, and congestive heart failure among residents
aged �65 years (P ¼ .002) relative to communities
that did not implement CHAP.8

It is worth noting that the CHAP program has
been recognized nationally and internationally as
an innovative and successful program and that the
results of CHAP were used as the main evidence
supporting screening for HTN in the recently pub-
lished recommendations by the Canadian Task
Force on Preventive Health Care (CTFPHC)40

and by the US Preventive Services Task Force.41

Effective, integrated health promotion programs
and policies are the best tools to counteract the
epidemics of obesity, hypertension, diabetes, heart
disease, and stroke that are emerging worldwide.

E VO LU T I ON AND RO L E O F H EA L TH
CAR E S Y S T EMS I N HY P E R T EN S I ON
CONTRO L I N CANADA

Health care in Canada is universal, funded jointly by
the federal and provincial governments, but it is
delivered and administered through provincial and
territorial government structures according to con-
ditions set out by the federal Canada Health Act.
The effectiveness of the contribution of a
practitioner-based approach to improvement in
HTN detection and control in Canada is unques-
tionable. However, significant care gaps still
exist.42,43 When these care gaps are explored, it
becomes apparent that many exist because of indi-
viduals who cannot, will not, or do not, access the
health care system on a regular basis. In Canada,
as in other countries, the role of the health care
system in HTN prevention is apparent. Healthy
food policies, policies regarding risk factors such
as smoking, and other noncommunicable disease
public health measures are well accepted as means
by which HTN can be prevented and cardiovascular
risk reduced. However, the evolution of Canada’s
health care system provides a further opportunity
to close the care gaps in HTN detection, treatment,
and control.

Perhaps the first care gap lies in the percentage of
the population who are unaware of their HTN. This
implies that screening efforts should be strength-
ened. However, population-based screening either
outside or isolated from primary-care settings has
not been shown to be of benefit in terms of improv-
ing HTN treatment or control rates and, in fact, can
actually have unintended adverse consequences.44

Accordingly, focus has shifted to screening within
a primary-care setting, where not only can disease
be identified, but it also can be treated and followed,
maintaining continuity of care. However, this does
not address those individuals who do not access
primary care on a regular or scheduled basis.
Thus, rather than focusing on HTN management
as an individual disease issue, health care across
Canada is shifting toward alignment with principles
of the medical home model.45 In this model of care,
each individual in the population has a PCP, sup-
ported to provide high-quality health care. The uni-
versal Canadian health care system ideally facilitates
a process whereby each person in the population can
have access to a PCP. Thus, the health of the entire
population would be addressed, and no person
would be excluded from care. The latter is also in
keeping with the health systems shift to the “Triple
Aim” approach to provide better care for individu-
als, better health for populations, and lower per cap-
ita costs, which speaks to health of populations.46

Accordingly, with each person in the population
having a PCP, no care gaps should theoretically
exist: Each eligible individual should be screened
for HTN with appropriate follow up and ongoing
continuity of care for control of the disease.

An essential requirement for the medical home
model is the ability to establish and work in inter-
professional teams. Physicians are an expensive
resource whose training provides them with certain
knowledge and skills. However, there are other
health care professionals such as chronic disease
nurses, pharmacists, dietitians, and lifestyle coaches
who have complementary knowledge and skills.
Together, such a team can better meet the varied
needs of the patient with chronic disease. Accord-
ingly, in most provinces in Canada, primary care
is being organized into practice groups of variable
size, which involve interprofessional teams. Further-
more, the practice groups are allocated resources to
meet patient needs, including access to appropriate
data collection and management tools. These would
include shared electronic medical records (EMRs)
and disease registries or disease registry functional-
ity. Within teams, individuals work to their highest
scope to provide cost-effective care. Finally, the
primary-care practice team also establishes relation-
ships and interacts in a formalized manner with
health care providers in the community and within



A n n a l s o f G l o b a l H e a l t h , V O L . 8 2 , N O . 2 , 2 0 1 6 Schiffrin et al.
M a r c h eA p r i l 2 0 1 6 : 2 8 8 – 2 9 9

Hypertension in Canada

293
other parts of the health care system, such as spe-
cialty care. Together this represents the concept of
a “medical neighborhood.” Thus, to summarize,
Canadian health care is moving toward every indi-
vidual having a “medical home within a medical
neighborhood.” In this manner, comprehensiveness
of care and system integration are achieved, leading
to better care of patients with chronic diseases such
as HTN.

The provincial health systems are adapting to
support the medical home model as well as the out-
comes of Triple Aim. Historically, the formalized
health care system dealt exclusively with acute care
issues and population health services such as public
health or home-care services. Primary care was tra-
ditionally delivered by individual family physicians
who worked independent of any control or account-
ability to the formal health care system. Yet, they
were remunerated by claiming fee-for-service pay-
ments from the government. Now, in some cases,
to support teams and provide the necessary infra-
structure, primary care is being incorporated as
part of the formal health care system with physicians
becoming either employees of, or contractors to, the
system. However, most primary care continues to be
provided by physician-led clinics or organizations,
but the funding and remuneration mechanisms
have been designed to support the principles of
ongoing, comprehensive primary care with associ-
ated deliverables and accountabilities. Additionally,
the health care systems are evolving to help support
primary care and chronic disease management
through providing access to data.

R E C EN T D EV E LOPMENT S I N CH E P TO
IMPROV E ACCURACY I N B P
MEA SUR EMENT AND D I AGNOS I S O F
H TN I N CANADA

The 2015 CHEP recommendations featured a new
series of updated recommendations for the diagnosis
and monitoring of BP. The knowledge transfer
efforts to implement these new recommendations
are an important focus of Hypertension Canada.

No discussion of HTN care is complete without
consideration of the challenges and pitfalls caused
by improper BP measurement. Accurate BP meas-
urement is of critical importance as it is required
to properly diagnose HTN, assess cardiovascular
risk, determine the need for antihypertensive ther-
apy, and monitor treatment effect and BP control.
Use of calibrated equipment and standardized
measurement techniques are essential to ensuring
accurate measurement.47,48 Unfortunately, in real-
world contemporary clinical practice, standardized
BP measurements are rarely taken. Many pitfalls
exist that can undermine BP measurement accuracy
and these have been reviewed elsewhere.48-50 As a
result, BP readings obtained in routine Canadian
clinical practice are, on average, 9/6 mm Hg higher
than standardized measurements.51 Thus, inaccu-
rate measurement has a pervasive and widespread
adverse effect on diagnosis and management of
HTN in Canada.

To address these challenges, in 2015, CHEP
made 2 major changes to the recommendations
for BP measurement and the diagnosis of HTN
in Canada.49,52 The first recommendation relates
to the preferential use of electronic upper arm devi-
ces instead of auscultation for BP measurement.
The second recommendation endorses the use of
out-of-office measurement techniques to confirm
all new diagnoses of HTN. The crafting and imple-
mentation of these new diagnostic recommenda-
tions serves as an example of the CHEP model in
action. It also underscores the substantial efforts
that are required to modify HTN care on a national
level, as there are significant barriers and challenges
to the widespread implementation of these recom-
mendations that must be overcome.
Recommendation to Preferentially Measure BP
Electronically. Traditionally, BP has most com-
monly been measured using auscultation (listening
with a stethoscope). To perform auscultation cor-
rectly, certain steps (eg, inflating the cuff above
the auscultatory gap, deflating the cuff at the proper
speed, recording systolic [SBP] and diastolic [DBP]
BP correctly without rounding off) must be per-
formed carefully and properly.49,50 In contrast, use
of electronic automated (oscillometric) devices
removes the potential for these human errors.
Educational programs to improve provider auscul-
tatory technique have been attempted, but have had
limited success in sustainably improving techni-
que.49 The phasing out of mercury sphygmoman-
ometers, which by default increases use of frequently
uncalibrated and therefore inaccurate anaeroid
devices, has further reduced the ability to perform
accurate auscultatory measurements.

For these reasons, CHEP now recommends that
providers preferentially use electronic (oscillometric)
devices instead of auscultation to measure BP. The
CHEP Task Force concluded that greater use of
validated electronic monitors on a national level
would lead to more accurate measurement inside
and outside the office setting. When performing
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electronic BP measurement in the office setting,
multiple readings are preferred. Providers can
manually initiate each measurement and can use
an automated office blood pressure (AOBP) device.
AOBP devices can take multiple (3-6, depending
on the device) preprogrammed BP measurements
with the patient seated alone in the office examining
room.53 This can provide a more standardized
and reproducible BP measurement because the
white-coat effect is partly eliminated.54 AOBP
also frees providers so that other tasks may be per-
formed while the BP is being measured. Several
studies have shown that mean AOBP readings are
comparable to daytime ambulatory BP readings;
therefore, a mean AOBP of SBP �135 mm Hg
or DBP �85 mm Hg is considered high.55

Recommendation to Use Out-of-Office Measurement
to Confirm Diagnosis of HTN. The second major
change in the 2015 CHEP diagnostic guidelines
aimed at reducing inaccurate measurement and
improper diagnosis is the endorsement to use out-
of-office measurements to confirm the diagnosis of
hypertension. Out-of-office techniques include
ambulatory BP measurement (ABPM) and home
BP measurement (HBPM).

The recommendation for greater use of out-of-
office measurement is aimed primarily at ensuring
detection of white-coat hypertension. White-coat
hypertension is defined as elevated BP in the office
(�140/90 mm Hg) but normal out-of-office read-
ings (<135/85 mm Hg daytime ABPM or HBPM
and/or <130/80 mm Hg 24-hour ABPM).32 The
white-coat effect will falsely elevate BP and result
in widespread overdiagnosis of HTN in �30% of
individuals. Thus, proper recognition of white-coat
hypertension avoids unnecessary initiation of drug
treatment in a large number of Canadians.

Out-of-office measurements are preferred to
office measurements because they better predict
mortality and cardiovascular events.56-58 Based on
these prognostic studies, an ABPM daytime mean
of �135/85 mm Hg or an overall ABPM 24-hour
mean of �130/80 mm Hg is considered high. For
HBPM, a mean of �135/85 is considered elevated.
Importantly, use of out-of-office BP expedites the
diagnosis of HTN, which is important in high-
risk hypertensive patients, in whom early treatment
and control was associated with reductions in cardi-
ovascular events.59-61

Challenges in the Implementation of Greater Use of
Out-of-Office Measurement. Several barriers exist to
increasing the use of out-of-office measurement for
the diagnosis of HTN in Canada. ABPM is not
widely available in this country, which limits the
ability to perform large numbers of studies. ABPM
is not reimbursed by most provincial health plans;
therefore, providers have to bear the cost of ini-
tiating and maintaining ABPM programs. These
costs include approximately $2000 to $2500 for
each monitor; 30 to 45 minutes of provider time to
perform each study; and maintenance and battery
costs. The expertise required to correctly interpret
ABPM studies also is limited. Providers will need to
be educated or expert-led interpretation services
established.

HBPM is more widely available than
ABPMdapproximately 50% of Canadians living
with HTN own a home BP monitor.62 However,
patients may use devices that are not validated or
that do not adhere to proper measurement
techniques.63 Self-reported readings can be prob-
lematicdpatients often do not perform the recom-
mended number of readings or fail to report all of
their readings to their physician.63 Additionally,
physicians may not calculate the mean BP and use
it to make therapeutic adjustments.64 Real-time tel-
etransmission of readings to physicians’ EMR
systems is a potential solution to some of these bar-
riers; however, the infrastructure required for BP
telemonitoring needs to be cost-effectively installed
before BP telemonitoring becomes a reality.64,65

These implementation barriers illustrate the
amount of effort required to properly disseminate
and implement national guidelines. In fact, crafting
of a given recommendation marks only the begin-
ning of the work. Accordingly, the knowledge
translation process to implement the 2015 CHEP
diagnostic recommendation changes and overcome
aforementioned barriers is expected to last well
into the next decade.

TH E FU TUR E O F GU I D E L I N E S
IMP L EMENTA T I ON

Improvements in diagnostic testing, genetic, and
pathophysiologic understanding, and the develop-
ment of new prevention strategies and treatments
for HTN, holds the promise of continued improve-
ments in patient outcomes and quality of life.
Translating these advances into clinical practice
change for health care practitioners, and better
health behaviors and greater adherence to proven
therapies for patients, will ultimately determine
how successful these advances are. In Canada,
greater adherence to the CHEP clinical practice
guidelines has been directly associated with
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improved cardiovascular outcomes.13 This observa-
tion provides strong support for the clinical practice
guidelines enterprise, that starts with knowledge
generation (critical appraisal of the evidence and
distillation of evidence-based practice recommenda-
tions for what should and should not be done), pro-
ceeds to knowledge translation and dissemination
(including tailoring of the messages to meet the
needs of health care practitioners and patients living
in different regions), and finally evaluation of the
effectiveness of the process. Promising future trends
in this area include the universal adoption of EMR
systems, continuing professional health education
(CPHE) development and dissemination, and the
use of communication technology and social media
to transmit health messages to patients. These
trends will positively affect implementation of
guidelines, speeding the uptake of new health tech-
nologies and methods as well as providing the
means for evaluation and ultimately providing the
evidence to further refine and improve the clinical
practice guidelines.

The EMR holds great promise for improving
patient care, particularly when patients are able to
access the record and receive prompts from the
health care server. The EMR becomes more power-
ful still when it is loaded with updated evidence-
based clinical practice guidelines leading to
evidence-based prompts and reminders for health
care practitioners and patients. Audit and feedback,
for example, can improve professional practice and
health care outcomes.66 EMRs have already demon-
strated improved management of diabetes in
primary-care practices in many jurisdictions. This
will only be enhanced when patients’ personal soft-
ware and devices for activity level and other tools yet
to be developed, are brought together in one place.
We developed quality indicators from the CHEP
clinical practice recommendations and used them
to query a data set from >250,000 primary-care
patients in Ontario, Canada. This allowed us to
evaluate the uptake of current practice recommen-
dations. When a practice gap is found, this data
can then be used to determine if interventions to
improve adherence to the recommendations are
effective. The true potential for EMR systems will
occur when they are used universally, are linked to
patients’ personal health records and other health
information, have guideline-based prompts and
reminders embedded in them, and can provide
sufficient quality of data that evaluation is possible.

CPHE is a key component of transmitting new
and updated clinical practice recommendations to
clinicians to change their health behaviors. Based
on Knowles’ adult learning theory principles, the
goal is to not only increase knowledge, skills, and
attitudes but to change practice behaviors as
well.67 Small-group workshops in particular have
demonstrated efficacy in changing physician behav-
ior and health outcome.68 A process available today
has the potential to dramatically improve practice,
by keeping health care providers functioning at the
top of their scope by keeping them updated with
the latest clinical practice recommendations. Fund-
ing from health agencies can support accredited
education programs that demonstrate that clinical
practice is consistent with updated guidelines. For
example, clinicians can attend local education
small-group workshops with accredited modules
presented by local key opinion leaders trained to
be facilitators. For those without these local educa-
tion groups, regional meetings can provide 4 work-
shops in a daylong program quarterly, and an
electronic version using the principles of distributed
community engaged learning.69 Three months after
the educational event, attendees will complete a
reflection exercise including a chart review of 5
patients related to the case presented to show that
they are achieving the guidelines-specific quality
indictor. This will demonstrate whether the clini-
cian is following the relevant practice recommenda-
tions, and provides an excellent return on
investment for the educational funding. All the
components for continuous health care provider
education are available today, and should be linked
together to keep the health care workforce practic-
ing at the top of scope.
Communication Technology. The availability of
mobile, wireless communication is exploding world-
wide, and cell phone penetrance in vulnerable pop-
ulations is increasing dramatically, which provides
the potential for disseminating health information
to patients. The accessibility of SMS (short message
service) is almost universal even where wireless cov-
erage is weak. This permits the exploration of this
inexpensive mobile telecommunication technology
as a promising application in interventions to
improve health services and promote behavior
change among vulnerable populations (M. Maar
unpublished data, 2015). Text messaging for health
interventions is massively scalable and inexpensive,
and can be tailored based on age, sex, and ethnicity
of a target group, and the ability to send time-
sensitive information. Electronic portals have the
potential to bring together components of the
EMR, the patients’ personal health record, their
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electronic health devices, and data coming from the
labs. Social media can play a role in disseminating
reminders and educational messages about the
components of the health data from each of these
sources to the patients. Data demonstrating cost-
effectiveness is still lacking and is an area waiting
to be researched.70 Twitter accounts for chronic
illnesses have the potential to keep patients updated
with the latest evidence-based information as well.
These electronic systems easily can be designed to
have an evaluation component built in, to keep the
continuous quality improvement cycle functioning.
Health communication through SMS messaging,
health portals, and social media is in its infancy but
has the potential to reshape the dissemination of
health information, individually and across a nation
or around the world.

LOOK I NG THROUGH A GLA S S DARK L Y :
T H E FU TUR E O F H TN P R EV EN T I ON AND
CONTRO L I N CANADA

By all indications, it is the best of times for the
HTN control initiative in Canada. The country
has the highest nationally reported control rates
globally at 68%71dwith only US control rates at
50% even approaching our control numbers. Fur-
thermore, there has been a parallel dramatic reduc-
tion in the rates of those with HTN who are
unaware of the diagnosisddecreased from 43% in
1991 to 17% in the last published national survey.12

As well, the on-treatment rate for patients with
HTN has increased significantly (from 34% to
80%).

Paralleling the increase in control numbers, Can-
ada has seen a significant increase in antihyperten-
sive prescription rates13 and acceleration in the
decline in age- and sex-standardized HTN-related
cardiovascular mortality and morbidity rates.14

These achievements can be ascribed to several deter-
minants including:

d A reasonably available and well-funded medical and
public health systems, and

d A very effective volunteer-led hypertension knowledge
translation program (viz, the CHEP of Hypertension
Canada).72

Although the largest effect on Canadian HTN
control rates for programs like CHEP has been
seen over the past decade, this initiative should be
viewed as an overnight success 35 years in the mak-
ing. When the Canadian Hypertension Society (the
predecessor of Hypertension Canada) was first
formed in the early 1980s, developing HTN guide-
lines was seen as one of its key mandates. The effort
has grown since then, and especially with the devel-
opment of the CHEP model in the early 2000s.

To appreciate the potential future for HTN pre-
vention and control and the potential development
of the HTN initiatives in Canada (ie, Hyperten-
sion Canada and CHEP), both the opportunities
and the threats need to be understood. In regard
to potential threats, despite the clear successes in
Canada toward controlling HTN, there are signif-
icant dark clouds on the horizon. First and fore-
most is the appreciation that the rate of
improvement in BP control seems to be flattening
out. Most recent Canadian statistics show little
change in treatment and control rates from those
reported almost 6 to 8 years ago.73 Furthermore,
those populations most at risk, (ie, among those
who are unaware and untreated), are largely outside
of the current health care systemdwith little being
done to change those circumstances. Furthermore,
although there are Canadian-made innovations in
workplace and community programs to improve
control of HTN, like the CHAP program, these
innovations have not been broadly implemented
in Canada.74

Beyond the limitations in the ability to further
improve control rates of HTN are the even bigger
challenges in making headway in preventing the
disease. Prevalence of HTN in Canada is trending
upward. Furthermore, efforts to institute public
health policies to minimize risk factors for the
development of HTN have had limited success.
Obesity rates in Canada are increasing. Although
Canadian processed foods are among the saltiest
in the world, little progress has been made in curb-
ing food processors in this regard.75,76 Even more
troubling is the appreciation that the national pipe-
line for developing innovations in HTN seems to be
drying up. Canadian investments in HTN research
both by pharmaceutical companies and federally
have declined. Most troubling, the pipeline of
Canadian cardiovascular scientists (including those
in HTN) is declining.77

Notwithstanding the dark clouds, there are silver
linings and may be even a little sunlight. These rays
of light would relate to both the potential future of
the HTN initiative in Canada and to development
of health care systems to better support the preven-
tion and control of HTN and other atherosclerotic
risk factors.



A n n a l s o f G l o b a l H e a l t h , V O L . 8 2 , N O . 2 , 2 0 1 6 Schiffrin et al.
M a r c h eA p r i l 2 0 1 6 : 2 8 8 – 2 9 9

Hypertension in Canada

297
R E F E R E N C E S
1. Joffres MR, Ghadirian P, Fodor JG,
et al. Awareness, treatment, and con-
trol of hypertension in Canada. Am
J Hypertens 1997;10:1097e102.

2. Federal/Provincial Working Group.
The Prevention and Control of High
Blood Pressure in Canada. In:
MacLeod EB, Colburn HN,
MacLean DR, Sinclair GE, eds.
Report of a Federal/Provincial Work-
ing Group. Ottawa, ON: Health and
Welfare of Canada; 1986:1e82.

3. Chockalingam A, Abbott D, Bass M,
et al. Recommendations of the Cana-
dian Consensus Conference on Non-
Pharmacological Approaches to the
Management of High Blood Pressure.
Can Med Assoc J 1990;142:
1397e409.

4. Leung AA, Nerenberg K, Daskalo-
poulou SS, et al, CHEP Guidelines
Task Force. Hypertension Canada’s
2016 CHEP Guidelines for Blood
Pressure Measurement, Diagnosis,
Assessment of Risk, Prevention and
Treatment of Hypertension. Can J
Cardiol. 2016. DOI: http://dx.doi.
org/10.1016/j.cjca.2016.02.066.

5. Campbell NRC, Abbott D, Bass M,
et al. Self-measurement of blood pres-
sure: recommendations of the Cana-
dian Coalition for High Blood
Pressure Prevention and Control.
Can J Cardiol 1995;11(suppl H):
5He10H.

6. Feldman R, Bacher M, Campbell N,
et al. Adherence to pharmacologic
management of hypertension. Can
J Public Health 1998;89:I16e8.

7. Fodor G, Cutler H, Irvine J, et al.
Adherence to non-pharmacologic
therapy for hypertension: problems
and solutions. Can J Public Health
1998;89:I12e5.

8. Campbell NRC, Burgess E,
Choi BCK, et al. Lifestyle modifica-
tions to prevent and control hyperten-
sion: 1. Methods and an overview of
the Canadian recommendations. Can
Med Assoc J 1999;160(9 suppl):S1e6.

9. Feldman R, Campbell NRC,
Larochelle P, et al. 1999 Canadian
recommendations for the management
of hypertension. Can Med Assoc J
1999;161(suppl 12):S1e17.

10. Chockalingam A, Campbell N,
Ruddy T, et al. Canadian national
high blood pressure prevention and
control strategy. Can J Cardiol
2000;16:1087e93.

11. Campbell NRC, Tobe S. The Cana-
dian effort to prevent and control
hypertension: can other countries
adopt Canadian strategies? Curr
Opin Cardiol 2010;25:366e72.
12. McAlister FA, Wilkin K, Joffres M,
et al. Changes in the rates of aware-
ness, treatment and control of hyper-
tension in Canada over the past two
decades. CMAJ 2011;183:1007e13.

13. Campbell NRC, Brant R,
Johansen H, et al. Increases in antihy-
pertensive prescriptions and reduc-
tions in cardiovascular events in
Canada. Hypertension 2009;53:
128e34.

14. McAlister FA, Feldman RD,
Wyard K, Brant R, Campbell NRC.
The impact of the CHEP in its first
decade. Eur Heart J 2009;30:1434e9.

15. Chiuve SE, Rexrode KM,
Spiegelman D, et al. Primary preven-
tion of stroke by healthy lifestyle. Cir-
culation 2008;118:947e54.

16. Campbell NRC, Omar S. Initiatives
to enhance the Canadian Hyperten-
sion Education Program and to
develop a national hypertension sur-
veillance program. Hypertension Can-
ada 2008;3e4:8.

17. Campbell NR, Petrella R,
Kaczorowski J. Public education on
hypertension: a new initiative to
improve the prevention, treatment
and control of hypertension in Can-
ada. Can J Cardiol 2006;22:599e603.

18. Van Vliet BN, Campbell NR. Efforts
to reduce sodium intake in Canada:
why, what, and when? Can J Cardiol
2011;27:437e45.

19. Sodium Working Group. Sodium
reduction strategy for Cana-
dadrecommendations of the Sodium
Working Group. Report. Ottawa,
Canada: Health Canada; 2010:1e61.

20. Canadian Hypertension Framework.
Hypertension Talk. Available at:
http://www.hypertensiontalk.com/cana
dian_hypertension_framework/.Accessed
April 10 2014.

21. World Health Organization. A global
brief on hypertension: silent killer,
global public health crisis. World
Health Day 2013. Geneva, Switzer-
land: World Health Organization;
2013:1e39.

22. Meneton P, Jeunemaitre X, de
Wardener HE, MacGregor GA.
Links between dietary salt intake,
renal salt handling, blood pressure,
and cardiovascular diseases. Physiol
Rev 2005;85:679e715.

23. Elliott P, Stamler J, Nichols R, et al.
Intersalt revisited: further analyses of
24 hour sodium excretion and blood
pressure within and across popula-
tions. BMJ 1996;312(7041):
1249e53.

24. He FJ, MacGregor GA. Reducing
population salt intake worldwide:
from evidence to implementation.
Prog Cardiovasc Dis 2010;52:
363e82.

25. Committee on Public Health Prior-
ities to Reduce and Control Hyper-
tension in the U.S. Population,
Institute of Medicine of the National
Academies. A Population-Based Pol-
icy and Systems Change Approach to
Prevent and Control Hypertension.
Washington, DC: National Academ-
ies Press; 2010. v:173.

26. World Health Organization. WHO
Global Action Plan for the Prevention
and Control of Noncommunicable
Diseases 2013-2020. Geneva, Swit-
zerland: WHO Press, World Health
Organization; 2013III-103.

27. World Health Organization. 2008-
2013 Action Plan for the Global
Strategy for the Prevention and Con-
trol of Non-communicable Diseases.
Geneva, Switzerland: WHO Press,
World Health Organization; 2008:
1e42.

28. World Health Organization. Global
strategy on diet, physical activity and
health: a framework to monitor and
evaluate implementation. Geneva,
Switzerland: WHO Press, World
Health Organization; 2008I-40.

29. World Health Organization. Inter-
ventions on diet and physical activity:
what works: summary report. Geneva,
Switzerland: World Health Organiza-
tion; 2009:1e48.

30. Campbell NRC, Young ER,
Drouin D, et al. A framework for
discussion on how to improve preven-
tion, management and control of
hypertension in Canada. Can J Car-
diol 2012;28:262e9.

31. World Health Organization. Inter-
ventions on diet and physical activity:
what works: methodology. Geneva,
Switzerland: World Health Organiza-
tion; 2009.

32. World Health Organization. WHO
Global status report on noncommuni-
cable diseases 2010. Geneva, Switzer-
land: WHO Press, World Health
Organization; 2011iii-161.

33. Wilkins K, Campbell NR,
Joffres MR, et al. Blood pressure in
Canadian adults. Health Rep
2010;21:37e46.

34. Colley RC, Garriguet D, Janssen I,
et al. Physical activity of Canadian
children and youth: accelerometer
results from the 2007 to 2009 Cana-
dian Health Measures Survey. Health
Rep 2011;22:15e23.

35. Statistics Canada. CanadianCommun-
ity Health Survey, 2011. The Daily
2012;(Tuesday, June 19, 2012).

http://refhub.elsevier.com/S2214-9996(16)00031-X/sref1
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref1
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref1
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref1
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref1
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref2
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref3
http://dx.doi.org/10.1016/j.cjca.2016.02.066
http://dx.doi.org/10.1016/j.cjca.2016.02.066
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref5
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref6
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref6
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref6
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref6
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref6
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref7
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref8
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref9
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref10
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref11
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref12
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref13
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref14
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref14
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref14
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref14
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref14
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref15
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref15
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref15
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref15
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref15
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref16
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref17
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref18
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref18
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref18
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref18
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref18
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref19
http://www.hypertensiontalk.com/canadian_hypertension_framework/
http://www.hypertensiontalk.com/canadian_hypertension_framework/
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref21
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref22
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref23
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref24
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref25
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref26
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref27
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref28
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref29
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref30
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref31
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref31
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref31
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref31
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref31
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref32
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref32
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref32
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref32
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref32
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref33
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref33
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref33
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref33
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref33
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref34


Schiffrin et al. A n n a l s o f G l o b a l H e a l t h , V O L . 8 2 , N O . 2 , 2 0 1 6

Hypertension in Canada
M a r c heA p r i l 2 0 1 6 : 2 8 8 – 2 9 9

298
Available at: http://www.statcan.gc.ca/
daily-quotidien/120619/dq120619b-
eng.pdf. Accessed July 20, 2015.

36. Committee on Public Health prior-
ities to reduce and control hyperten-
sion in the US population IoM. A
population-based policy and systems
change approach to prevent and con-
trol hypertension (executive sum-
mary). National Acadamies of
Sciences Press. Available at: http://
www.nap.edu/catalog/12819.html.
Accessed July 20, 2015.

37. RoseG. Sick individuals and sick popu-
lations. Int J Epidemiol 1985;14:32e8.

38. Rose G. Strategy of prevention: lessons
from cardiovascular disease. Br Med J
(Clin Res Ed) 1981;282:1847e51.

39. Kaczorowski J, Chambers LW,
DolovichL, et al. Improving cardiovas-
cularhealth at population level: 39 com-
munity cluster randomised trial of
Cardiovascular Health Awareness Pro-
gram (CHAP). BMJ 2011;342:d442.

40. Public Health Agency of Canada.
Canadian Task Force on Preventive
Health Care. Screening for hyperten-
sion (2012). Available at: http://cana
diantaskforce.ca/ctfphc-guidelines/2012-
hypertension/.ca/. Accessed July 20,
2015.

41. U.S. Preventive Services Task Force.
High blood pressure in adults: screen-
ing. Available at: http://www.
uspreventiveservicestaskforce.org/Page/
Document/UpdateSummaryDraft/
hypertension-in-adults-screening-and-
home-monitoring?ds¼1&s¼hypertension.
Accessed July 20, 2015.

42. Leenen FHH, Dumais J,
McInnis NH, et al. Results of the
Ontario Survey on the prevalence
and control of hypertension. Can
Med Assoc J 2008;178:1441e9.

43. Wilkins K, Campbell NRC,
McAlister FA, et al. Blood pressure
in Canadian adults. Statistics Canada,
Catalogue no. 82-003-XPE. Health
Rep 2010;21(1):1e10.

44. Lefebvre R, Hursey KG,
Carleton RA. Labeling of participants
in high blood pressure screening pro-
grams: implications for blood choles-
terol screenings. Arch Intern Med
1988;148:1993e7.

45. The College of Family Physicians of
Canada. A vision for Canada: family
practice - the patient’s medical home.
Position Paper. Mississauga, ON:
The College of Family Physicians of
Canada. Available at:, http://www.
cfpc.ca/A_Vision_for_Canada_Family_
Practice_2011/; 2011. Accessed April
30, 2015.

46. Berwick DML, Nolan TW,
Whittington J. The triple aim: care,
health, and cost. Health Aff (Mill-
wood) 2008;27:759e69.

47. McKay DW, Campbell NR,
Parab LS, et al. Clinical assessment
of blood pressure. J Hum Hypertens
1990;4:639e45.

48. Pickering TG, Hall JE, Appel LJ,
et al. Recommendations for blood
pressure measurement in humans and
experimental animals: part 1: blood
pressure measurement in humans: a
statement for professionals from the
Subcommittee of Professional and
Public Education of the American
Heart Association Council on High
Blood Pressure Research. Circulation
2005;111:697e716.

49. Cloutier L, Daskalopoulou S,
Padwal RS, et al. A new algorithm for
the diagnosis of hypertension in Can-
ada. Can J Cardiol 2015;31:620e30.

50. McAlister FA, Straus SE. Measure-
ment of blood pressure: an evidence
based review. BMJ 2001;322:908.

51. Myers MG, Kaczorowski J, Dawes M,
Godwin M. Automated office blood
pressure measurement in primary
care. Can Fam Physician 2014;60:
127e32.

52. Daskalopoulou SS, Rabi DM,
Zarnke K, et alfor the Canadian
Hypertension Education Program.
The 2015 Canadian Hypertension
Education Program recommendations
for blood pressure measurement, diag-
nosis, assessment of risk, prevention,
and treatment of hypertension. Can
J Cardiol 2015;31:549e68.

53. Myers MG, Godwin M. Automated
measurement of blood pressure in rou-
tine clinical practice. J Clin Hypertens
2007;9:267e70.

54. Myers MG. Eliminating the human
factor in office blood pressure meas-
urement. J Clin Hypertens 2014;16:
83e6.

55. Myers MG, Valdivieso M, Kiss A.
Consistent relationship between auto-
mated office blood pressure recorded
in different settings. Blood Press
Monit 2009;14:108e11.

56. Ohkubo T, Imai Y, Tsuji I, et al.
Prediction of mortality by ambulatory
blood pressure monitoring versus
screening blood pressure measure-
ments: a pilot study in Ohasama.
J Hypertens 1997;15:357e64.

57. Ward AM, Takahashi O, Stevens R,
Heneghan C. Home measurement of
blood pressure and cardiovascular dis-
ease: systematic review and meta-
analysis of prospective studies.
J Hypertens 2012;30:449e56.

58. Conen D, Bamberg F. Noninvasive
24-h ambulatory blood pressure and
cardiovascular disease: a systematic
review and meta-analysis.
J Hypertens 2008;26:1290e9.

59. Hansen TW, Li Y, Boggia J, et al. Pre-
dictive role of the nighttime blood pres-
sure. Hypertension 2010;57:3e10.

60. ALLHAT Officers and Coordinators
for the ALLHAT Collaborative
Research Group. Major outcomes in
high-risk hypertensive patients
randomized to angiotensin-converting
enzyme inhibitor or calcium channel
blocker vs diuretic: the Antihyperten-
sive and Lipid-Lowering Treatment
to Prevent Heart Attack Trial (ALL-
HAT). JAMA 2002;288:2981e97.

61. Julius S, Kjeldsen SE, Weber M, et al.
Outcomes in hypertensive patients at
high cardiovascular risk treated with
regimens based on valsartan or amlo-
dipine: the VALUE randomised trial.
Lancet 2004;363:2022e31.

62. Public Health Agency of Canada. What
are Canadians with hypertension doing
to control their high blood pressure?.
Available at: http://www.phac-aspc.gc.
ca/cd-mc/slcdcfs-epamccfi/pdf/SLCDC
FactSheet2009-Hypertension-eng.pdf;
2009. Accessed July 19, 2015.

63. Milot JP, Birnbaum L, Larochelle P,
et al. Unreliability of home blood
pressure measurement and the effect
of a patient-oriented intervention.
Can J Cardiol 2015;31:658e63.

64. Omboni S, Gazzola T, Carabelli G,
Parati G. Clinical usefulness and cost
effectiveness of home blood pressure
telemonitoring. J Hypertens 2013;31:
455e68.

65. Parati G, Omboni S. Role of home
blood pressure telemonitoring in
hypertension management. Blood
Press Monit 2010;5:285e95.

66. Ivers N, Jamtvedt G, Flottorp S, et al.
Audit and feedback: effects on profes-
sional practice and healthcare out-
comes. Cochrane Database Syst Rev
2012;6:CD000259.

67. Kern LM, Dhopeshwarkar RV,
Edwards A, Kaushal R. Patient expe-
rience over time in patient-centered
medical homes. Am J Manag Care
2013;19:403e10.

68. Cebul RD, Love TE, Jain AK,
Hebert CJ. Electronic health records
and quality of diabetes care. N Engl
J Med 2011;365:825e33.

69. Knowles MS, Holton EF III,
Swanson RA. The adult learner. the
definitive classic in adult education
and human resource development.
Fifth Edition. Houston, TX: Gulf
Publishing; 1998.

70. Davis D, O’Brien MA, Freemantle N,
Wolf FM, Mazmanian P, Taylor-
Vaisey A. Impact of formal continuing
medical education: do conferences,
workshops, rounds, and other traditional
continuing education activities change
physician behavior or health care out-
comes? JAMA 1999;282:867e74.

71. Strasser R, Hogenbirk JC, Minore B,
et al. Transforming health professional
education through social accountabil-
ity: Canada’s Northern Ontario
School of Medicine. Med Teach
2013;35:490e6.

72. Goldzweig CL, Orshansky G,
Paige NM, et al. Electronic patient

http://www.statcan.gc.ca/daily-quotidien/120619/dq120619b-eng.pdf
http://www.statcan.gc.ca/daily-quotidien/120619/dq120619b-eng.pdf
http://www.statcan.gc.ca/daily-quotidien/120619/dq120619b-eng.pdf
http://www.nap.edu/catalog/12819.html
http://www.nap.edu/catalog/12819.html
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref37
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref37
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref37
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref38
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref38
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref38
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref38
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref39
http://canadiantaskforce.ca/ctfphc-guidelines/2012-hypertension/.ca/
http://canadiantaskforce.ca/ctfphc-guidelines/2012-hypertension/.ca/
http://canadiantaskforce.ca/ctfphc-guidelines/2012-hypertension/.ca/
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/hypertension-in-adults-screening-and-home-monitoring?ds=1&amp;s=hypertension
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref42
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref43
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref44
http://www.cfpc.ca/A_Vision_for_Canada_Family_Practice_2011/
http://www.cfpc.ca/A_Vision_for_Canada_Family_Practice_2011/
http://www.cfpc.ca/A_Vision_for_Canada_Family_Practice_2011/
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref46
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref46
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref46
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref46
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref46
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref47
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref47
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref47
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref47
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref47
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref48
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref49
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref49
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref49
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref49
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref49
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref50
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref50
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref50
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref51
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref52
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref53
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref53
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref53
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref53
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref53
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref54
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref54
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref54
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref54
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref54
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref55
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref56
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref57
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref58
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref59
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref59
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref59
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref59
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref60
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref61
http://www.phac-aspc.gc.ca/cd-mc/slcdcfs-epamccfi/pdf/SLCDCFactSheet2009-Hypertension-eng.pdf
http://www.phac-aspc.gc.ca/cd-mc/slcdcfs-epamccfi/pdf/SLCDCFactSheet2009-Hypertension-eng.pdf
http://www.phac-aspc.gc.ca/cd-mc/slcdcfs-epamccfi/pdf/SLCDCFactSheet2009-Hypertension-eng.pdf
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref63
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref64
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref65
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref65
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref65
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref65
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref65
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref66
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref66
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref66
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref66
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref66
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref67
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref68
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref68
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref68
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref68
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref68
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref69
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref70
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref71
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72


A n n a l s o f G l o b a l H e a l t h , V O L . 8 2 , N O . 2 , 2 0 1 6 Schiffrin et al.
M a r c h eA p r i l 2 0 1 6 : 2 8 8 – 2 9 9

Hypertension in Canada

299
portals: evidence on health outcomes,
satisfaction, efficiency, and attitudes:
a systematic review. Ann Intern Med
2013;159:677e87.

73. Padwal R, Beniek A, McAlister FA,
Campbell NRC. Epidemiology of
hypertension in Canada: an update.
Can J Cardiol 2016;32:687e94.

74. Feldman RD, Campbell NR,
Wyard K. Canadian hypertension
education program: the evolution of
hypertension management guidelines
in Canada. Can J Cardiol 2008;24:
477e81.

75. Campbell NRC, Pipe A,
Duhaney T. Calls for restricting the
marketing of unhealthy food to chil-
dren: Canadian cardiovascular health
care and scientific community get
ignored by policy makers. What can
they do? Can J Cardiol 2014;30:
479e81.
76. Arcand J, Au JT, Schermel A,
L’Abbe MR. A comprehensive analy-
sis of sodium levels in the Canadian
packaged food supply. Am J Prev
Med 2014;46:633e42.

77. ICRH Strategic Plan for 2013-2016.
September 8, 2014. Final Version.
Available at: http://www.cihr-irsc.gc.
ca/e/documents/ICRH_Strategic_Plan_
En_v8sept2014.pdf. Accessed March
7, 2016.

http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref72
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref73
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref73
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref73
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref73
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref73
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref74
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref75
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://refhub.elsevier.com/S2214-9996(16)00031-X/sref76
http://www.cihr-irsc.gc.ca/e/documents/ICRH_Strategic_Plan_En_v8sept2014.pdf
http://www.cihr-irsc.gc.ca/e/documents/ICRH_Strategic_Plan_En_v8sept2014.pdf
http://www.cihr-irsc.gc.ca/e/documents/ICRH_Strategic_Plan_En_v8sept2014.pdf

	Hypertension in Canada: Past, Present, and Future
	Blood Pressure Canada and the Canadian Hypertension Education Program
	Public Policy
	Community-based Interventions
	Evolution and Role of Health Care Systems in Hypertension Control in Canada
	Recent Developments in CHEP to Improve Accuracy in BP Measurement and Diagnosis of HTN in Canada
	Recommendation to Preferentially Measure BP Electronically
	Recommendation to Use Out-of-Office Measurement to Confirm Diagnosis of HTN
	Challenges in the Implementation of Greater Use of Out-of-Office Measurement

	The Future of Guidelines Implementation
	Communication Technology

	Looking Through a Glass Darkly: The Future of HTN Prevention and Control in Canada
	References


