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BACKGROUND: Canadians with hypertension are recommended to use
home blood pressure monitoring (HBPM) on a regular basis.
OBJECTIVES: To characterize the use of HBPM among Canadian adults
with hypertension.

METHODS: Respondents to the 2009 Survey on Living with Chronic
Diseases in Canada who reported diagnosis of hypertension by a health
professional (n=6142) were asked about blood pressure monitoring prac-
tices, sociodemographic characteristics, management of hypertension and
blood pressure control.

RESULTS: Among Canadian adults with hypertension, 45.9% (95% CI
43.5% to 48.3%) monitor their own blood pressure at home, 29.7%
(95% CI 41.1% to 46.3%) receive health professional instruction and
35.9% (95% CI 33.5% to 38.4%) share the results with their health profes-
sional. However, fewer than one in six Canadian adults diagnosed with
hypertension monitor their own blood pressure at home regularly, with
health professional instruction, and communicate results to a health pro-
fessional. Regular HBPM was more likely among older adults (45 years of
age and older); individuals who believed they had a plan for how to control
their blood pressure; and those who had been shown how to perform
HBPM by a health professional — with the latter factor most strongly asso-
ciated with regular HBPM (prevalence rate ratio 2.8; 95% CI 2.4 to 3.4).
CONCLUSIONS: Although many Canadians with hypertension measure
their blood pressure between health care professional visits, a minority do
so according to current recommendations. More effective knowledge trans-
lation strategies are required to support self-management of hypertension
through home measurement of blood pressure.
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La surveillance de la tension artérielle a
domicile chez les adultes canadiens
hypertendus : Les résultats de 'enquéte de
2009 sur la vie avec une maladie chronique au

Canada

HISTORIQUE : On recommande aux Canadiens hypertendus de
procéder réguliecrement a la surveillance de leur tension artérielle a
domicile (STAD).

OBJECTIFS : Caractériser l'utilisation de la STAD chez les adultes
canadiens hypertendus.

METHODOLOGIE : Les répondants & lenquéte de 2009 sur la vie avec
une maladie chronique au Canada qui ont déclaré un diagnostic
d’hypertension confirmé par un professionnel de la santé (n=6 142) ont été
interrogés au sujet de leurs pratiques de surveillance de la tension artérielle,
de leurs caractéristiques démographiques, de la prise en charge de leur
hypertension et du controle de leur tension artérielle.

RESULTATS : Chez les adultes canadiens hypertendus, 45,9 % (95 % IC
435 % a 48,3 %) surveillent leur tension artérielle & domicile, 29,7 %
(95 % IC 41,1 % 2 46,3 %) ont recu les directives d'un professionnel de la
santé et 35,9 % (95 % IC 33,5 % a 38,4 %) transmettent les résultats a leur
professionnel de la santé. Cependant, moins d’'un adulte canadien sur six
ayant un diagnostic d’hypertension surveille régulicrement sa tension
artérielle a domicile conformément aux directives d’un professionnel de la
santé et communique les résultats a un professionnel de la santé. La STAD
réguliere était plus susceptible d’étre respectée par les adultes plus agés
(45 ans et plus), les personnes qui pensaient avoir un plan pour controler
leur tension artérielle et celles a qui un professionnel de la santé avait
expliqué comment procéder a la STAD, le dernier facteur étant le plus
fortement associé a une STAD réguliere (ratio du taux de prévalence de
2,8;95 % IC 2,423,4).

CONCLUSION : Méme si de nombreux Canadiens hypertendus mesurent
leur tension artérielle entre leurs rendez-vous avec un professionnel de la
santé, la minorité le fait selon les recommandations a jour. Des stratégies
de transfert du savoir plus efficaces s'imposent pour appuyer la prise en
charge autonome de I'hypertension au moyen de la mesure de la tension
artérielle & domicile.

igh blood pressure is the world’s leading risk factor for premature
death. In Canada, an estimated 5.9 million Canadian adults are cur-
rently diagnosed with this condition (1). Hypertension imposes substan-
tial health, economic and social costs on individuals, families and health

care systems (2). Self-management of chronic conditions, including
hypertension, can help reduce the burden on the health care system and
improve patient outcomes (3,4). Home blood pressure monitoring
(HBPM) is an important component of hypertension self-management.
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The Canadian Hypertension Education Program guidelines, as well
as management guidelines from other nations, provide resources that
facilitate and encourage HBPM (5-9). HBPM can be used to confirm
the diagnosis of hypertension, identify and reduce the need for medi-
cations in those with white coat effect, identify those with masked
hypertension (blood pressure that is higher outside of the health pro-
fessional’s office), improve medication adherence, and assist in the
management of blood pressure in patients with diabetes and chronic
renal disease (5,7-15).

Despite the importance of HBPM, little is known about the HBPM
practices or about the adequacy of HBPM training received by
Canadian adults (16). The objectives of the present study were to
describe the prevalence of current HBPM practices among Canadian
adults with hypertension, examine their association with self-reported
and self-perceived blood pressure control, and identify individual and
management practices associated with regular (ie, at least weekly)
HBPM. The information obtained from the present study may assist in
the development of new educational resources and revision of current
educational resources with a goal of improving HBPM practices in

Canada.

METHODS

Data source

The hypertension component of the 2009 Survey on Living with
Chronic Diseases in Canada (SLCDC) is a cross-sectional survey of
adults 20 years of age or older living in private dwellings in the
10 Canadian provinces. Participants for the SLCDC were drawn from
among respondents to the 2008 Canadian Community Health Survey
(CCHS) who reported having been diagnosed with hypertension by a
health professional. Residents of the three territories, persons living on
Indian reserves, residents of institutions and full-time members of the
Canadian Armed Forces were excluded from the survey. Together,
those excluded represent less than 2% of the Canadian population.

The hypertension component of the 2009 SLCDC consisted of a
30 min telephone interview about the impact and management of
hypertension. Interviews were conducted in the official language of
choice of the respondents (either English or French) during February
and March of 2009. Respondents’ data from the 2009 SLCDC were
linked, with their consent, to their 2008 CCHS interview data to gather
additional data including detailed sociodemographic information.

The questionnaire for the hypertension component of the SLCDC
was developed by the Public Health Agency of Canada and Statistics
Canada in consultation with an expert working group on hyperten-
sion, comprised of members of the Canadian Hypertension Education
Program.

Study population

A total of 6142 of 7862 eligible survey respondents participated in the
hypertension component of the 2009 SLCDC, consented to share
their data with the Public Health Agency of Canada, Health Canada
and provincial governments, and consented to link their SLCDC
responses to the 2008 CCHS, for a participation rate of 78.2% (17,18).
A total of 21 respondents did not know or did not respond to the ques-
tion about where they measured their own blood pressure and were
excluded from the analysis, leaving 6121 study participants.

Measures

HBPM: The SLCDC’s HBPM module included questions about blood
pressure monitoring performed outside of a health professional’s clinic
or office by the respondents themselves (18). Respondents were asked
about where they monitored their blood pressure outside health pro-
fessional settings (ie, at home, at a pharmacy, workplace, gym or fitness
facility, or other setting), the frequency of monitoring, whether they
had health professional instruction in HBPM, whether they shared the
results of their own measurements with their health professional and
what actions they took when confronted with readings they consid-

ered to be high.
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A respondent was considered to practice HBPM if he or she
reported ‘at home’ among the locations outside of health professional
settings where they monitored their own blood pressure. Regular
HBPM was defined as a respondent’s self-report of monitoring his or
her own blood pressure at home, and monitoring his or her own blood
pressure at least weekly.

Potential correlates of regular HBPM: The factors assessed for their
potential association with regular HBPM included sociodemographic
factors (ie, sex, age, educational attainment, income adequacy and mari-
tal status) and management factors (ie, health professional discussed a
target blood pressure, respondent believed he or she had a plan for how
to control their blood pressure, received instruction on how to measure
their own blood pressure at home, and believed they had sufficient infor-
mation to self-manage their blood pressure).

Blood pressure control: Perceived blood pressure control was deter-
mined based on responses to the following question: “In general, do
you consider your blood pressure to be...Well-controlled (normal,
fine, ok)? Borderline? High? Low?”. Individuals who reported low or
well-controlled blood pressure were defined as controlled, while indi-
viduals who reported borderline or high blood pressure were defined as
uncontrolled. Individuals were also asked the following question: “The
last time your blood pressure was measured by a health professional,
were you told that your blood pressure was: Well-controlled (normal,
fine, ok)? Borderline? High? Low?”. Individuals who reported low or
well-controlled blood pressure the last time blood pressure was assessed
by a health professional were considered to be controlled.

Statistical analysis

To account for sample allocation and survey design, all estimates were
weighted, using weights generated by Statistics Canada reflecting the
number of people a respondent represents in the population, allowing
inferences to be made at the population level (17,18).

Generalized linear models (19,20) were used to estimate the preva-
lence rate ratios (PRRs) for associations between sociodemographic
and management factors and regular HBPM. Factors found to be sig-
nificant in the crude analyses were subsequently included in the fully
adjusted models. Variables no longer significantly associated with reg-
ular HBPM after controlling for other eligible factors were removed
using backward elimination. The 95% Cls around prevalence esti-
mates and PRRs were calculated using exact standard errors generated
through bootstrap resampling methods (21).

RESULTS
Characteristics of the study population
The HBPM questions from the hypertension component of the 2009
SLCDC were completed by 6121 respondents who had a mean (+ SD)
age of 65.1+£13.8 years (range 20 to 97 years) at the time of the inter-
view. One-half of respondents had been diagnosed with hypertension
by a health professional 10 or more years ago. More than one-half
(53.3%) of the respondents were women.

HBPM behaviours
Nearly one-half of Canadian adults with hypertension reported moni-
toring their own blood pressure at home (45.9%; 95% CI 43.5% to
48.3%), and a further 25.5% did not measure their own blood pressure
at home, but measured it at a location outside of a clinic or medical
setting, usually a pharmacy. A small proportion (2.5% or less) also
reported measuring their blood pressure at other locations including
the workplace, gym or fitness facility. HBPM was equally common
among men and women, irrespective of age (data not shown), but was
substantially higher among older adults than among younger adults
(Table 1). Less than one-third (31.5%; 95% CI 25.6% to 37.4%) of
those between 20 and 44 years of age reported practicing HBPM,
whereas approximately one-half of those 65 years of age and older
(48.8%; 95% CI 46.1% to 51.5%) reported doing so (Table 1).

Fewer than one in three adults with hypertension reported practic-
ing HBPM and having been shown how to do so by a health
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TABLE 1

2009 Survey on Living with Chronic Diseases in Canada: Prevalence of home blood pressure monitoring (HBPM) practices
among 6121 Canadian adults 20 years of age and older with hypertension according to age group

Prevalence according to age group (years), % (95% CI)

HBPM practice

20-44

4564

65+

All ages 20+

Do not monitor own blood pressure at home
Monitor own blood pressure at home
Daily
Weekly
Monthly
Less often
Have been shown how to measure blood pressure by health professional*
Share measures from taking own blood pressure with health professional®

68.5 (62.6-74.5)
31.5 (25.6-37.4)
3.1 (1.6-4.6)
14.6 (10.1-19.1)
9.0 (5.5-12.4)
4.8 (2.1-7.4)
17.5 (33.6-45.7)
22.2 (17.5-27.0)

53.7 (49.5-57.8)
46.3 (42.2-50.5)
7.0 (5.1-9.0)
19.5 (16.2-22.9)
11.5 (8.4-14.7)
8.3 (5.7-10.8)
30.7 (40.4-49.2)
37.5 (33.2-41.7)

51.2 (48.6-53.9)
48.8 (46.1-51.5)
9.0 (7.6-10.5)
18.7 (16.6-20.7)
13.5 (11.2-15.7)
7.6 (6.3-9.0)
31.3 (40.6-46.0)
37.5 (34.9-40.0)

54.1 (51.7-56.5)
45.9 (43.5-48.3)
7.5 (6.4-8.6)
18.7 (16.8-20.5)
12.1 (10.2-14.0)
7.6 (6.3-9.0)
29.7 (41.1-46.3)
35.9 (33.5-38.4)

*Prevalence of Canadians with hypertension who monitor their own blood pressure at home and have been shown how by a health professional; TPrevalence of
Canadians with hypertension who monitor their own blood pressure at home and share measures with a health professional

professional (29.7%; 95% CI 41.1% to 46.3%). This prevalence was
much lower (less than one in five) among younger adults (Table 1).
Opverall, only slightly more than one in three (35.9%; 95% CI 33.5%
to 38.4%) adults with hypertension reported performing HBPM and
sharing the blood pressure measurements they took with their health
professional; this proportion was lower (one in four) among adults 20
to 44 years of age (Table 1). Only 15.8% of Canadian adults with
hypertension reported monitoring their own blood pressure at home
regularly (at least weekly), having been shown how by a health profes-
sional, and sharing the measurements with their health professional
(data not shown).

When confronted with measurements they considered to be too
high during self-monitoring, Canadians with hypertension who prac-
ticed HBPM most often reported that they would contact a health
professional (28.4%, 95% CI 25.4% to 31.3%), followed by continuing
to monitor to determine whether readings were consistently high, and
resting (data not shown). More than one in 10 respondents (12.1%,
95% CI 10.1% to 14.2%) reported that they would do nothing.

Correlates of regular (at least weekly) HBPM

Among Canadian adults with hypertension, regular HBPM was reported
more frequently among those older than 45 years of age, those who were
married, those who believed they had a plan for how to control their
blood pressure, and those who had been shown how to monitor their
blood pressure at home (Table 2). Having been shown how to monitor
blood pressure at home by a physician or other health professional was
the factor most strongly associated with regular HBPM (PRR 2.84, 95%
CI 2.40 to 3.37; adjusted PRR 2.75, 95% CI 2.31 to 3.28). Men and
women reported similar rates of regular HBPM. The perception of hav-
ing enough information to manage one’s high blood pressure was also

not associated with HBPM (Table 2).

Associations between HBPM practices and prevalence of
self-reported blood pressure control

Among Canadians with hypertension, those who monitored their
own blood pressure at home and those who reported sharing the
results of their measures with their health professional were equally
likely as those who did not to report their blood pressure as well
controlled the last time it was measured by a health professional, or
to perceive their blood pressure as well controlled in general (Table
3). Among those who monitored their own blood pressure at home,
those who reported taking particular actions when confronted with
concerns about a home reading being too high (eg, contacted a
health professional, continued to monitor blood pressure to see
whether readings are consistently high) were equally likely as those
who reported that they would do nothing to report their blood pres-
sure as well controlled the last time it was measured by a health
professional, and to perceive their blood pressure as well controlled

(Table 3).
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DISCUSSION

People who involve themselves in the management of their hyperten-
sion have been shown to have better blood pressure control (3,4,22).
HBPM is a major component of the self-management of hypertension.
In randomized controlled trials, hypertensive people who measure
their blood pressure at home have lower blood pressures and are more
likely to achieve blood pressure control, likely because they also have
better adherence to therapy (5-9,15). Like any therapy or therapeutic
adjunct, to be effective, HBPM must be used. The present study dem-
onstrates that nearly one-half of Canadians who report having hyper-
tension as diagnosed by a health professional reported engaging in
HBPM. Another one-quarter of Canadians with hypertension have
their blood pressure measured outside of a clinical or medical setting,
most often a pharmacy. Taken together, approximately 70% of
Canadians with hypertension assess their own blood pressure between
visits to health professionals. Conversely, almost 30% of Canadians
with hypertension report relying exclusively on blood pressure mea-
surements taken during a health care visit to monitor and manage
their hypertension.

The regular monitoring of blood pressure at home may allow peo-
ple with hypertension to assess the effectiveness of lifestyle and phar-
macological interventions in its management. Given the evidence of
the benefit of HBPM in increasing the ability to predict cardiovascular
risk, promoting adherence to antihypertensive drug therapy and con-
trolling blood pressure, hypertension management in Canada likely
could be improved, and cardiovascular, cerebrovascular and renal dis-
ease risks mitigated, by an increase in the use of HBPM (5,7-14). In
the present study, only slightly more than one-third of respondents
reported measuring their blood pressure at home on a monthly or more
frequent basis.

In the present study, instruction in HBPM by a health care profes-
sional was the strongest factor associated with regular HBPM.
Reporting having a plan to control blood pressure was also associated
with regular HBPM. Interdisciplinary teams have been shown to be
effective in facilitating improved self-management of hypertension
(3,23). Such teams may have a role in instructing people on HBPM,
and in assisting them to develop a management plan to support blood
pressure control. Availability of instruction may encourage HBPM in
the majority of hypertensive Canadians who do not measure their
blood pressure at home.

In the present study, only approximately one-third of Canadian
adults with hypertension practiced HBPM and communicated results to
a health professional. One way around the issue of patients not bringing
records with them to the clinic is to have records telemonitored or com-
municated using the Internet. This appears to be an effective and
patient-acceptable method to improve blood pressure control (24,25).

Special consideration may need to be given to younger Canadian
adults with hypertension. It is noteworthy, but perhaps anticipated,
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TABLE 2

Home blood pressure monitoring in Canada

2009 Survey on Living with Chronic Diseases in Canada: Sociodemographic and management correlates of regular (at least
weekly) home blood pressure monitoring (HBPM) among Canadian adults 20 years of age and older with hypertension

Characteristic

Prevalence of regular HBPM, % (95% ClI)

Prevalence rate ratio (95% CI)

Crude

Adjusted

Sociodemographic
Age, years
20-44
45-64
65-97
Sex
Female
Male
Income adequacy
1st (lowest) quintile
2nd quintile
3rd quintile
4th quintile
5th (highest) quintile
Educational attainment
Less than secondary school
Secondary school graduate
Some postsecondary
Postsecondary graduate
Marital status
Widow
Single
Married
Management
Believe they have a plan for how to control their blood pressure
Yes
No
Health professional discussed a target level for their blood pressure
Yes
No
Had been shown how to measure their blood pressure by a health professional
Yes
No
Believe they have enough information to help them control their blood pressure
Yes
No

17.7 (13.0-22.4)
26.6 (22.9-30.2)
27.7 (25.5-29.9)

24.7 (22.0-27.4)
27.8 (24.8-30.9)

22.8 (17.9-27.8)
27.0 (22.8-31.1)
28.7 (23.6-33.7)
27.0 (22.2-31.8)
22.7 (17.8-27.7)

22.5 (19.0-26.1)
24.8 (19.7-29.9)
24.3 (16.0-32.6)
28.5 (25.6-31.5)

23.3 (19.8-26.8)
14.6 (9.6-19.6)
28.4 (25.8-31.0)

28.1 (25.9-30.3)

15.7 (11.5-19.8)

30.7 (27.3-34.1)
22.4 (19.8-25.0)

41.2 (37.8-44.6)
14.5 (12.3-16.6)

26.2 (24.1-28.2)
27.2 (18.1-36.5)

0.64 (0.47-0.87)
0.96 (0.84-1.09)
1 (referent)

0.89 (0.76-1.04)
1 (referent)

1.00 (0.74-1.36)

1.19 (0.91-1.54)

1.26 (0.96-1.67)

1.19 (0.91-1.55)
1 (referent)

0.79 (0.67-0.92)

0.87 (0.64-1.18)

0.85 (0.61-1.19)
1 (referent)

0.82 (0.69-0.98)
0.51 (0.36-0.73)
1 (referent)

1.80 (1.37-2.34)
1 (referent)

1.37 (1.16-1.62)
1 (referent)

2.84 (2.40-3.37)
1 (referent)

0.96 (0.68-1.34)
1 (referent)

0.72 (0.55-0.94)
0.96 (0.82-1.12)
1 (referent)

Not included (P>0.05)

Not included (P>0.05)

Not included (P>0.05)

0.90 (0.76-1.06)
0.59 (0.42-0.85)
1 (referent)

1.51 (1.18-1.94)

1 (referent)

Not included (P>0.05)

2.75 (2.31-3.28)

1 (referent)

Not included (P>0.05)

that in the present study, younger adults with hypertension were less
likely to regularly monitor their blood pressure at home. They were
also less likely to have been shown how to measure their own blood
pressure by a health professional, or to share their home readings with
their health professional. A previous study found that younger hyper-
tensive Canadians were often not pharmacologically treated for diag-
nosed hypertension, even if they had multiple risk factors (26).
Increased instruction by health professionals, as well as programs pro-
moting self-management of hypertension that are integrated into the
community and workplace may encourage younger hypertensive
Canadians to become more engaged in their hypertension management.

Over the past several years, groups including Blood Pressure Canada,
the Canadian Hypertension Society, the Quebec Hypertension Society,
and the Canadian Hypertension Education Program have developed
resources aimed at encouraging Canadians with hypertension to measure
their blood pressure at home (available at www.hypertension.ca/tools).
While the SLCDC was being conducted, new educational interventions
were developed to facilitate HBPM. These include a video that provides
careful instruction on how to assess blood pressure (available for download
at www.hypertension.ca/video) as well as printed instructions (available

Can J Cardiol Vol 26 No 5 May 2010

for download at www.htnupdate.ca or www.hypertension.ca/tools). In
addition, just before the introduction of the SLCDC, the Heart and
Stroke Foundation of Canada developed a Web site that allows
Canadians to monitor and track their home blood pressure measure-
ments (www.heartandstroke.ca/bp). A new Web site (www.MyBDsite.ca)
has been launched to provide Canadians with hypertension information
and resources to improve their self-management. Broad dissemination of
this information and these resources may increase the number of hyper-
tensive Canadians measuring their blood pressure at home, improve the
quality of their measurements, and increase sharing of home readings
with health professionals. This may be reflected in a greater number of
Canadians with hypertension reporting good control of blood pressure.
Because the SLCDC is the first detailed examination of HBPM practices
in Canada, the impact of past and current education programs on home
measurement of blood pressure cannot be ascertained. However, the
present results will form a basis for determining the impact of future
interventions in HBPM in Canada, and suggest areas for improvement.
The SLCDC was designed to provide data that are representative
of the Canadian household population that has been diagnosed with
hypertension by a health professional. Even though the response rate
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TABLE 3

2009 Survey on Living with Chronic Diseases in Canada: Association of home blood pressure monitoring (HBPM) practices
with prevalence of perceived blood pressure control among Canadian adults 20 years of age and older with hypertension

Blood pressure control

Prevalence of self-reported blood pressure
‘well-controlled’ last time measured by health Prevalence of ‘well-controlled’ self-perceived

HBPM practice

professional*, % (95% CI)

blood pressure in general®, % (95% CI)

Do not monitor own blood pressure at home
Monitor own blood pressure at home
Daily
Weekly
Monthly
Less than monthly
Shares blood pressure measurements with a doctor or health professional*
Yes
No
Action taken if blood pressure too high*
Contact health professional
Continue to monitor
Rest
Do nothing

72.1 (69.1-75.0)
69.8 (66.1~73.5)
56.9 (49.0-64.9)
70.4 (65.4-75.5)
75.2 (67.7-82.7)
72.2 (61.3-83.0)

68.9 (64.5-73.3)
72.2 (69.5-74.9)

72.6 (66.7-78.4)
70.6 (63.6-77.7)
68.4 (61.3-75.5)
64.8 (56.8-72.9)

78.1 (75.4-80.7)
77.8 (74.3-81.4)
69.0 (61.0-77.1)
76.9 (72.0-81.8)
85.6 (80.6-90.5)
76.6 (65.2-87.9)

79.0 (75.5-82.9)
77.4 (74.7-80.0)

78.2 (72.5-83.8)
80.7 (74.2-87.3)
73.3 (66.4-80.2)
71.6 (64.4-78.9)

*102 respondents were missing values for self-reported control for the last time they were assessed by a health professional and were excluded from estimates; 51
respondents were missing values for self-perceived blood pressure control in general and were excluded from estimates; ¥Among the 2782 subjects who monitored

their own blood pressure at home

was 78%, certain segments of the Canadian population may be under-
represented. Moreover, certain groups, including those living in insti-
tutions, were not captured in the sample. Furthermore, the self-report
measures assessed in the present survey cannot ascertain whether
appropriate HBPM methods were used by respondents, or whether
their self-reported hypertension control would be valid relative to
more objective physical measures. It is noteworthy, however, that the
levels of hypertension control reported in the SLCDC are comparable
with those reported for Canadians who were aware of their hyperten-
sion in the recent Canadian Health Measures Survey (27).

In the present study, HBPM practices had no clear association with
self-reported blood pressure control. This was an unanticipated finding
given the evidence that people who involve themselves in the man-
agement of their hypertension generally have been shown to have
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