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Abstract

Introduction: The Survey on Living with Chronic Diseases in Canada—hypertension

component (SLCDC-H) is a 20-minute cross-sectional telephone survey on hypertension

diagnosis and management. Sampled from the 2008 Canadian Community Health

Survey (CCHS), the SLCDC-H includes Canadians (aged § 20 years) with self-reported

hypertension from the ten provinces.

Methods: The questionnaire was developed by Delphi technique, externally reviewed

and qualitatively tested. Statistics Canada performed sampling strategies, recruitment,

data collection and processing. Proportions were weighted to represent the Canadian

population, and 95% confidence intervals (CIs) were derived by bootstrap method.

Results: Compared with the CCHS population reporting hypertension, the SLCDC-H

sample (n = 6142) is slightly younger (SLCDC-H mean age: 61.2 years, 95% CI:

60.8–61.6; CCHS mean age: 62.2 years, 95% CI: 61.8–62.5), has more post-secondary

school graduates (SLCDC-H: 52.0%, 95% CI: 49.7%–54.2%; CCHS: 47.5%, 95% CI:

46.1%–48.9%) and has fewer respondents on hypertension medication (SLCDC-H:

82.5%, 95% CI: 80.9%–84.1%; CCHS: 88.6%, 95% CI: 87.7%-89.6%).

Conclusion: Overall, the 2009 SLCDC-H represents its source population and provides

novel, comprehensive data on the diagnosis and management of hypertension. The

survey has been adapted to other chronic conditions—diabetes, asthma/chronic

obstructive pulmonary disease and neurological conditions. The questionnaire is

available on the Statistics Canada website; descriptive results have been disseminated

by the Public Health Agency of Canada.

Keywords: epidemiological survey, hypertension, chronic disease, data collection, health

surveys, questionnaires, Canadian Community Health Survey

Introduction

More than one in five Canadians aged over

20 years have been diagnosed with hyper-

tension,1,2 and a further 17% of the adult

population may be unaware that they have

the condition.3 Elevated blood pressure is a

major etiological factor for cardiovascular

diseases, but it can be effectively controlled

with lifestyle changes in physical activity,

diet, sodium intake, alcohol use, weight

management and tobacco use, or through

pharmacotherapy, when required.4 Despite

this, about 33% of Canadians diagnosed

with hypertension have blood pressure

levels that are not well-controlled.3 Improv-

ing the understanding of the knowledge,

attitudes and behaviours of Canadians

diagnosed with hypertension would sup-

port the development and the enhancement

of programs for blood pressure control.

In 2009, the Public Health Agency of

Canada (PHAC) conducted the Survey on

Living with Chronic Diseases in Canada—

hypertension component (SLCDC-H) to

determine how Canadians live with and

manage their hypertension. The 20-minute

survey was the first survey administered

to a nationally representative sample of

Canadians diagnosed with a specific

chronic condition, providing new vari-

ables that could be used to monitor and

report on health-related indicators. This

paper describes the objectives and

methodology of the 2009 SLCDC-H and

examines the representativeness of the

final sample.

Methods

Survey objectives

PHAC initiated the SLCDC in 2006 to:

(1) assess the impact of chronic conditions

on quality of life of individuals and their

families; (2) collect information on how

people manage their chronic conditions;

(3) identify the use of interventions for

chronic condition management among

people living in the community;

(4) identify health behaviours that influ-

ence disease outcomes; and (5) examine

barriers to self-management of chronic

conditions. PHAC selected hypertension
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and arthritis for the first iteration of the

SLCDC after taking into consideration the

importance to public health, the existence

of complementary national surveillance

work, and the prevalence and sample size

of several chronic conditions. After con-

sulting with Statistics Canada, it was

determined that ethics approval was not

required for this survey because physical

measures were not being taken. No privacy

or confidentiality risks, as governed by the

Privacy Impact Assessment policy, were

identified, and the Chief Statistician of

Statistics Canada allowed the survey to

proceed.

Survey content development

In 2007, PHAC collaborated with the

Canadian Hypertension Education Program

(CHEP) to create a Working Group with

expertise in hypertension or survey develop-

ment and validation. The Working Group

developed the telephone-administered ques-

tionnaire used in the cross-sectional survey.

Questions were derived from publicly

available population surveys including the

core, theme and optional contents of the

various cycles of the Canadian Community

Health Survey (CCHS);5 Cycle 4 of the

Canadian National Population Health

Survey (NPHS);6 the blood pressure and

cardiovascular disease questionnaires of

the American National Health and

Nutrition Examination Survey (NHANES)

2005–06;7 the American Harris Interactive

Survey—Hypertension Education (2007)8

as well as surveys on specific content areas

such as physical activity or diet. Peer-

reviewed literature was consulted for other

instruments and well-known scales, such

as general self-efficacy scales or the

Morisky medical adherence scale.9-11

Certain questions on blood pressure man-

agement and monitoring were adapted

based on consultations with experts and

from existing national guidelines, including

those by CHEP12,13, the National Institutes

of Health,14 and the National Cholesterol

Education Program in the United States.15

A preliminary review determined if ques-

tions were age- and population-appropriate,

amenable to telephone administration and

within the scope of the SLCDC while

general enough to be reproducible to other

chronic conditions and in future iterations.

Using the CCHS as a guide, the retained

questions were organized by theme and

reformatted with a focus on sequencing and

skip patterns, standardization of questions,

categories and ranges, and consistent use of

language and narrative point of view.

Response bias was considered when

removing leading or repetitive questioning.

The time constraints of a telephone inter-

view and respondent fatigue also dictated

the length of the survey.

A Delphi panel approach was used to reach

consensus on content. In general, those

questions to which answers would be

difficult to analyze or interpret were

deleted. Similarly, those which would be

difficult to translate into actionable recom-

mendations were also deleted. This

included concepts that (1) were already

targeted on the main CCHS and thus

obtainable through linkage (e.g. nutrition

or physical activity); (2) were too lengthy to

be adequately addressed (e.g. health utility,

stages of change); (3) required detailed

explanation (e.g. expectations of self-

efficacy); or (4) would yield response

categories too small to analyze. Final

content of the English survey was translated

into French to allow for implementation in

Canada’s two official languages, and trans-

lated content was verified for accuracy.

External review

Using a working draft of the question-

naire, 15 CHEP members (30% response

rate) reviewed the survey and supplied

detailed feedback, which was used to

confirm key content areas and addressed

potential gaps. Some of their recommen-

dations were outside the scope of the

survey, for example, 24-hour food recall,

use of speciality clinics, ambulatory blood

pressure monitoring, exploration of other

macrovascular conditions, and global car-

diovascular risk. However, other areas

were added or expanded, including use-

fulness and availability of written

educational material on hypertension,

knowledge of key issues, and barriers to

adherence to lifestyle changes.

Qualitative testing

Statistics Canada conducted qualitative

testing of both English and French surveys

for clarity, face validity, question flow,

and ease of administration and response

using a sub-sample of respondents with a

current or past diagnosis of hypertension

(regardless of pharmacotherapy for hyper-

tension), randomly drawn from about

10 000 CCHS 2007 respondents. Every

effort was made to obtain as diverse a

sample as possible in terms of age, sex,

level of education and income, and place

of residence (city core versus greater

metropolitan area). Verbal consent was

obtained during screening, and the parti-

cipants were informed that the interview

would be recorded and staff would be

observing them.

One hour was allotted for individual face-

to-face interviews. Of the 16 interviews

scheduled, 13 were successfully com-

pleted (eight in English, five in French).

During the interview, staff made general

observations on participants’ reactions to

the content and their willingness and

ability to provide responses. The inter-

viewers probed participants on their blood

pressure measurements and adherence to

medication, and also asked for their over-

all feedback on the content of the survey.

Due to the small sample, results were

used for their qualitative input and were

not considered statistically representative.

The time taken to administer the ques-

tionnaire averaged between 30 and

40 minutes, suggesting the need to reduce

the content by an additional 15 minutes

(dictated by the longer French version).

Also, question order was revised to

improve the flow, sensitive questions

and reference periods were modified,

language was simplified, terminology and

translations were clarified and answer

keys and skips were edited to better reflect

actual responses.

Final questionnaire

The final 20-minute questionnaire

included eight hypertension-specific

modules (Table 1) as well as entry and

exit components (totalling five minutes)

and a general health module. The full

questionnaire is available on the Statis-

tics Canada website (www.statcan.gc.ca/

imdb-bmdi/instrument/5160_Q4_V1-eng.htm).

The final survey was implemented with a

computer-assisted telephone interview
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(CATI) application, which facilitated con-

sistent survey administration. The CATI

application controlled the logical flow of

questions, specified ranges for valid

answers, identified minimum and maxi-

mum values for quantitative responses and

provided standardized procedures for non-

response.16 End-to-end testing on the

application was done in a simulated

collection environment.

Target population

The target population for the SLCDC-H

was the Canadian adult (§ 20 years)

population diagnosed with hypertension,

with the CCHS used as the sampling

frame. The CCHS is a cross-sectional

national survey that has provided self-

reported data on health status, health care

utilization and health determinants in the

Canadian population since 2000.17-19 The

SLCDC-H obtained detailed information

on the population with hypertension,

while permitting linkage back to the main

CCHS for additional socio-demographic

and risk factor data.

The eligible population for the 2009

SLCDC-H included Canadians living in

privately occupied dwellings in the ten

provinces. Residents of the three northern

territories were not surveyed due to

insufficient sample sizes, which lead to

the inability to properly weight findings to

represent all residents. Also excluded from

the CCHS, and subsequently from the

2009 SLCDC-H, were full-time members

of the Canadian Forces, people living on

Indian reserves or Crown lands, and

residents of institutions or of certain

remote regions (together representing less

than 2% of the target population).16,18

To identify the population for the SLCDC-

H, a standard module in the CCHS that

asks about chronic conditions diagnosed

by a health care professional and lasting

six months or more was used.

Respondents who were 20 years of age

or older who answered ‘‘yes’’ to the

questions ‘‘Do you have high blood

pressure?’’ or ‘‘In the past month, have

you taken any medicine for high blood

pressure?’’ (total of n = 17 437) were

eligible.16 Women with pregnancy-

induced hypertension were excluded.

Only the CCHS respondent, not the whole

household, was eligible for selection.

Proxy interviews were not permitted.

TABLE 1
Modules of the 2009 SLCDC-H questionnaire

SLCDC-H modulea Content focus Number of
questionsb

Brief description

1 Survey introduction Administrative 0 Provides the background and purpose of the survey to the
respondent

2 General health General 5 Eases the respondent into hypertension-specific questions by
asking general questions about their current health status

3 Confirmation of high blood pressure
diagnosis

Hypertension-specific 5 Authenticates that the respondent belongs to the target
population and asks for the age at diagnosis

4 Blood pressure measurement Hypertension-specific 9 Obtains information related to the respondent’s most recent
blood pressure measurement, including diastolic and systolic
values, target readings, and whether the respondent has a plan
for blood pressure control

5 Medication use Hypertension-specific 9 (10)c Focuses on overall pharmacotherapy, pharmacotherapy specific to
hypertension and explores adherence patterns

6 Health care utilization Hypertension-specific 7 Asks about the respondent’s interactions with various health care
professionals in the 12 months prior to survey administration

7 Clinical recommendations Hypertension-specific 8 Documents the specific recommendations suggested by a health care
professional to help control the respondent’s high blood pressure

8 Self-management Hypertension-specific 14 (22)d Asks about the recommendations that were attempted, the status
of self-management at the time of interview, and any barriers
that the respondent experienced

9 Self-monitoring of blood pressure Hypertension-specific 6 Focuses on blood pressure monitoring practices outside of the
health care professional’s office and what this information means
to the respondent

10 Information and training Hypertension-specific 8 Asks about hypertension-related information: who provides infor-
mation, what sort of material/resources have been made available,
and what material/resources the respondent would prefer to receive

11 Administration Administrative 4 Wraps up the survey by obtaining permission for linkages and
sharing

Abbreviations: CCHS, Canadian Community Health Survey; SLCDC-H, Survey on Living with Chronic Diseases in Canada – Hypertension Component.
a The 11 modules associated with the SLCDC-H are linked to the 2008 CCHS, resulting in a total of 87 modules available for analysis.
b The number of questions delivered to each respondent depends on skip patterns and the eligibility of the respondent for particular questions.
c Although 9 questions make up this module, one is split into two parts, resulting in a total of 10 questions.
d Although 14 questions make up this module, several are split into parts, resulting in a total of 22 questions.
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Sampling strategy

Sampling analyses were performed on

several cycles of the CCHS during the

development of the SLCDC. The multi-

stage cluster sampling strategy applied in

all these instances was similar. To begin,

the raw unweighted data of all available

respondents with hypertension were allo-

cated to various domains (sex; age group:

20–44, 45–64, 65–74, §75 years; pro-

vince; region: Atlantic, Quebec, Ontario,

Prairies, British Columbia), and combina-

tions thereof, to ensure that final numbers

would be sufficient by these key domains.

Administration of the survey to this full

population was not feasible. In addition,

some of these respondents were required

for the arthritis component of the SLCDC;

because both surveys were to be delivered

concurrently, respondents allocated to one

questionnaire became ineligible for the

other, regardless of whether they had both

conditions. As such, the raw data were

filtered within each domain to create a

raw sample of respondents with hyperten-

sion available for the SLCDC-H. During

this process, sample allocation was based

on relative proportions of arthritis and

hypertension in the main survey to ensure

that cell sizes for both surveys were large

enough to analyze. In some domains, the

full raw counts were retained to ensure a

sufficient sample.

Subsequently, the raw sample was again

adjusted, this time taking into account

probable sample loss. The response rate

was estimated to be 70%, allotting about

10% of loss to failure in recruitment or

from the denial of permission for sharing/

tracing of data and the other 20% due to

non-response. Based on this, each domain

was adjusted by a factor of 0.70. This

produced the number of respondents

expected to be available for survey admin-

istration and was the basis for further

sampling analyses below.

At the onset of SLCDC development, the

2005 CCHS file was used to determine the

feasibility of obtaining sufficient samples

for both arthritis and hypertension sur-

veys concurrently. Analyses focused on

estimating the minimum sample size

required to produce reliable estimates by

domain. For hypertension, the minimum

sample size was determined to be 1324,

assuming a fixed design effect of 2.8 for

age group and sex, where the sample

variance was about 2.8 times larger than it

would have been if the survey was based

on random selection. For province and

region, the fixed design effect was set to 3.

Results from this sampling analysis con-

firmed that sufficient populations were

available for independent surveys on

arthritis and hypertension.

Closer to survey administration, the 2007

CCHS file was used to estimate the

reportability of findings. The goal was to

determine the minimum prevalence

required, by domain, to achieve a pre-set

coefficient of variation (CV) of 16.5%.

Although the maximum CV is typically set

at 33.3%, beyond which data would be

considered unreportable, the CV was

targeted to a more conservative 16.5% or

less so as to provide reliable estimates.

Based on this analysis, estimates would be

reliable for most age groups and by sex,

but only national or regional estimates

would be reportable.

Finally, to identify the eligible 2009

SLCDC-H population, respondents were

pulled from verified data in the 2008 CCHS

file. Numbers of selected eligible respon-

dents were inflated where possible (from

n < 6000 respondents to n = 9055) to

lessen the effect of non-response and out-

of-scope cases. Additional details, includ-

ing a distribution of the eligible sample

by domain, can be found at http://www.

statcan.gc.ca/imdb-bmdi/document/5160_

D5_T1_V1-eng.htm.

Recruitment, data collection and
processing

Recruitment for the 2009 SLCDC-H began

in mid-January 2009 with the mailing of

introductory letters to selected respon-

dents, followed by telephone interviews.

Measures taken to maximize response

rates included mailing supportive letters,

offering convenient interview times, trac-

ing respondents who moved or had

invalid phone numbers, and providing

the interview in either French or English,

depending on the respondent’s prefer-

ence.16 The interviewers were required to

disclose the survey title, purpose and

authority, that the survey was voluntary

and that respondent confidentiality was

protected. Respondents provided informed

verbal consent to participate.

Data collection began in February 2009 and

lasted three months. Between April and

December 2009, data underwent processing,

estimation and documentation. For respon-

dents who agreed to link and share the

surveys, the 2009 SLCDC-H was linked to

the 2008 CCHS. To preserve respondent

confidentiality, all personal identifiers were

removed from the share-link file. Data were

ready for use in December 2009 and were

made available to PHAC, Health Canada and

provincial health ministries. Researchers

and third parties are able to access master

files through university-based Research Data

Centres run by Statistics Canada (http://

www.statcan.gc.ca/rdc-cdr/process-eng.htm).

Data analysis

For estimates to be representative of the

target population, survey weights were

derived. Based on the final SLCDC-H

sample, weight values corresponded to the

number of people in the Canadian popula-

tion represented by each respondent.

Survey weights and bootstrap replicates

were further adjusted to account for out-of-

scope cases, non-responses and cases in

which the respondent did not agree to share

their data.16,20 To compare the character-

istics of respondents with hypertension

between the two surveys, the 2008 CCHS

population was limited to adults aged

20 years or older, and excluded the terri-

tories and pregnant women. Estimates were

weighted using appropriate weights for

each survey, and the bootstrap resampling

method was applied to derive confidence

intervals (CIs) using SAS Enterprise Guide

version 4 (SAS Institute Inc., Cary, NC, US).

Data reporting was subject to reliability

guidelines stipulated by Statistics Canada

regarding rounding and sampling error.16

Results

Final sample population

Figure 1 illustrates the flow of respondent

participation in the 2009 SLCDC-H. A total

of 17 437 respondents who reported being

diagnosed with high blood pressure in the
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2008 CCHS formed the survey frame.

Anticipated loss between the survey frame

and the final 2009 SLCDC-H sample

included loss based on pre-set exclusion

criteria (aged < 20 years; resided in the

territories; presented with pregnancy-

induced hypertension only) and from

contacted cases who were found to be

out-of-scope (deceased; emigrated; false

positive; false negative). In this case, the

proportion of out-of-scope cases in the

SLCDC-H (13%) exceeded anticipated

estimates (10%), largely due to a mis-

classification of respondents. False posi-

tives occurred if respondents pooled for

the SLCDC-H later claimed not to have

high blood pressure; among other reasons,

this could have been due to an emphasis

on a diagnosis by a health care profes-

sional, eliminating those who self-diag-

nosed their condition or misinterpreted

the original question. False negatives may

have resulted in a loss of respondents who

actually had hypertension, but who

FIGURE 1
Respondent participation in the 2009 SLCDC-Ha

Survey frame (2008 CCHS)

NCCHS(hypertension)(females) = 10 089

Exclusions and sampling process

Aged less than 20 years
Resided in the territories

NCCHS(hypertension) = 17 437

Source population

nsample = 9055

nexclusions = 8382 (48%)

nout-of-scope = 1193 (13%)

nnon-response = 1720 (22%)

nsample(males) =  4239

nsample(females) = 4816

Eligible sample

neligible = 7862

neligible(males) = 3757

neligible(females) = 4105

Final sample (2009 SLCDC-H)

nSLCDC-H = 6142

nSLCDC-H(males) = 2884

nSLCDC-H(females) = 3258

Reasons for being out-of-scope
include:
• Deceased

Non-response

Reasons for non-response include:

• Emigrated

• Provided a contradictory response to
the one given in the 2008 CCHS, 
resulting in formerly eligible
respondents being screened out

• Did not have a valid phone number
• Did not agree to participate
• Did not agree to share data
• Did not agree to link data
• Did not complete the survey

Exclusions include:

Out-of-scope

•
•
• Presented with pregnancy-induced

 hypertension
• Sampled for the arthritis component

NCCHS(hypertension)(males) = 7348

Abbreviations: CCHS, Canadian Community Health Survey; SLCDC-H, Survey on Living with Chronic Diseases in Canada – Hypertension Component.
aNumbers are unweighted.
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responded ‘‘no’’ to screening questions;

among other reasons, this could have been

intentionally done to avoid participation

in the SLCDC-H.

During the development, administration or

processing of the survey, eligible respon-

dents may have also been lost if they

(1) were pooled into the sample for the

arthritis component; (2) were unwilling to

be contacted again after responding to the

2008 CCHS; (3) were repeatedly absent for

the interview; (4) refused to respond to the

survey; or (5) refused linkages or use of

their data. The hit rate, or the eligible

sample that was contacted for interview

(n = 7862) as a proportion of the source

population (n = 9055), varied from 75.2%

in men aged 20 to 44 years to 93.1% in those

aged 65 to 74 years.16 Similarly, the hit rate

in women was lowest in the youngest age

group (51.1%) and highest in the 65- to

74-year age group (94.7%).16 The response

rate, or the final sample who completed the

survey (n = 6142) as a proportion of the

eligible sample (n = 7862), varied from a

low in the 20- to 44-year age group (men:

65.6%; women: 71.7%) to a high in the

65- to 74-year age group (men: 79.7%;

women: 82.1%).16 The final achieved sam-

ple available for analysis was 6142, repre-

senting an overall response rate of 78.1%.

Population characteristics

Table 2 shows selected socio-demographic

and health characteristics of respondents

aged 20 years or older reportinghypertension

in the 2008 CCHS share file compared to

the population of the 2009 SLCDC-H. The

2009 SLCDC-H was a representative sample

of the CCHS population for ethnicity, body

mass index, smoking status, self-reported

diabetes, availability of a regular medical

doctor, and number of medical consulta-

tions in the past year. A few indicators were

significantly different (i.e. p value < 0.05;

CIs did not overlap). The SLCDC-H popula-

tion had a mean age of 61.2 years (95% CI:

60.8–61.6) compared with 62.2 years (95%

CI: 61.8–62.5) in the 2008 CCHS, a higher

proportion of respondents with post-

secondary graduation (SLCDC-H: 52.0%,

95% CI: 49.7%–54.2%; CCHS: 47.5%,

95% CI: 46.1%–48.9%), and a smaller

proportion of respondents reporting phar-

macotherapy for hypertension (SLCDC-H:

82.5%, 95% CI: 80.9%–84.1%; CCHS:

88.6%, 95% CI: 87.7%–89.6%). Signifi-

cant differences based on a p value of less

than .05 were seen for some categories

within other variables, including male sex,

poor/fair self-rated health, ‘‘active’’ physi-

cal activity level, income, and self-reported

heart disease and stroke. However, in these

instances, CIs overlapped and the ratio of

proportions was close to 1 (ranging from

0.87 to 1.27).

Survey response characteristics

An unweighted frequency analysis found

that most questions had less than 1%

missing data (not shown). Although ‘‘don’t

know’’ (DK) and ‘‘refusal’’ (R) options

were allowed on most questions, these

response categories were not read aloud.

Questions with a higher prevalence of DK,

R, or ‘‘not stated’’ answers were clustered

around themes. For instance, respondents

were asked to report their systolic and

diastolic blood pressure levels. Poor recol-

lection was expected, and 18.0% and

22.3% of respondents did not state a valid

answer for systolic and diastolic blood

pressure levels, respectively. Nevertheless,

these questions were intentionally adminis-

tered to provide baseline information on

awareness of and knowledge about hyper-

tension at the population level.

Most response ranges and distribution by

category were reasonable. However, the

most prevalent response for some general

health questions with a five-category

response scale (‘‘excellent’’; ‘‘very good’’;

‘‘good’’; ‘‘fair’’; ‘‘poor’’) was ‘‘good,’’ that

is, a central tendency. This suggests that

the format of some scales could have

contributed to neutral answers.

Discussion

The presented sample survey covers a

wide range of issues affecting Canadians

with hypertension, such as awareness of

blood pressure levels, self-monitoring

practices, clinical recommendations, phar-

macotherapy, and strategies for and bar-

riers to self-management. The SLCDC-H

has generated several findings to date, and

has quantified a robust profile of

Canadians with hypertension.

Specific findings included a high level of

antihypertensive pharmacotherapy in

Canada (82.5% of adults with hyperten-

sion), with an additional 10% of the

population controlling their hypertension

by changes in lifestyle alone.21,22 For

those controlling their hypertension with

medication, neither an increasing number

of medications nor the frequency of dosing

were associated with non-adherence.21

Strategies based on lifestyle change were

reported by an impressive number of

respondents—the majority—but less than

half performed these actions consistently,

and a disconcerting proportion reported

not receiving advice from their health care

professional about lifestyle change strate-

gies.22-24 Further, Gee et al.24 noted that

barriers to ceasing negative health beha-

viours differed from barriers to initiating

positive behaviours.

Profiles of higher risk sub-groups were

generated, including a description of those

at risk of not engaging in lifestyle beha-

viour changes or those less likely to

monitor their blood pressure outside of a

health care professional’s office.24,25

Various negative impacts were associated

with a respondent’s sense of poor control

over their hypertension and when a health

care professional does not offer advice or

education on lifestyle management.23,26

Findings such as these provide direction

for targeted interventions.

Overall, the 2009 SLCDC-H represents its

source population, though respondents to

the SLCDC-H are somewhat younger, better

educated, and less likely to be pharmaco-

logically treated for their hypertension. The

effects of this potential selection bias may

be that data represent a newly diagnosed,

potentially healthier group, living with

hypertension for a shorter period of time.

Based on p values alone, other statistically

significant differences exist, but CIs overlap

and the relative magnitude of one propor-

tion compared to the other is close to 1. In

short, despite significant p values, mean-

ingful differences may not exist and users
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TABLE 2
Comparison of characteristics between source population with hypertension (2008 CCHS) and respondents to the 2009 SLCDC-H

Population with hypertension, § 20 years p
valued

Ratio
CCHS:SLCDC-H2008 CCHS (N = 13 896a) 2009 SLCDC-H (N = 6142)

nb %c (95% CI) nb %c (95% CI)

Sex

Male 5961 48.2 (47.1–49.4) 2884 46.7 (45.1–48.4) .03e 1.03

Age, years

20–44 982 10.1 (9.2–11.1) 629 11.2 (10.1–12.2) .04e 0.90

45–64 5411 45.4 (44.1–46.7) 2025 48.0 (46.2–49.8) .0009e 0.95

§ 65 7503 44.5 (43.4–45.6) 3484 40.8 (39.2–42.4) < .0001f 1.09

Mean 62.2 (61.8–62.5) 61.2 (60.8–61.6) < .0001f 1.02

Ethnicity

White 12 535 85.3 (83.8–86.8) 5676 86.8 (84.6–89.0) .13 0.98

Aboriginal off-reserve 419 2.4 (2.0–2.7) 174 2.1 (1.6–2.6) .35 1.14

Other 629 12.4 (10.9–13.8) 261 11.0 (8.9–13.2) .20 1.13

Education level

< Secondary school graduation 4419 25.9 (24.7–27.2) 1798 23.3 (21.5–25.1) .001e 1.11

Secondary school graduation 2170 16.8 (15.7–17.9) 961 17.6 (15.7–19.4) .37 0.95

Some post-secondary 772 6.2 (5.4–6.8) 358 7.2 (5.9–8.4) .06 0.86

Post-secondary graduation 6177 47.5 (46.1–48.9) 2988 52.0 (49.7–54.2) < .0001f 0.91

Total household income, $

< 15,000 1247 7.1 (6.4–7.8) 473 6.1 (5.0–7.2) .04e 1.16

15,000–29,999 3106 19.4 (18.3–20.5) 1410 19.5 (17.7–21.4) .85 0.99

30,000–49,999 2846 21.9 (20.7–23.1) 1351 20.0 (18.2–21.7) .02e 1.10

50,000–79,999 2526 24.8 (23.2–26.3) 1255 23.7 (21.6–25.8) .29 1.05

§ 80,000 2100 26.8 (25.3–28.4) 1058 30.7 (28.0–33.4) .0007e 0.87

Self-rated health

Poor/fair 3861 27.1 (25.8–28.4) 1431 25.1 (22.8–27.4) .04e 1.08

Good 5271 38.4 (37.0–39.8) 2370 39.7 (37.2–42.2) .25 0.97

Very good/excellent 4728 34.5 (33.1–36.0) 2335 35.2 (32.9–37.6) .49 0.98

BMI, kg/m2

< 25 (under/normal weight) 3873 29.8 (28.4–31.2) 1792 28.5 (26.5–30.6) .17 1.05

25–29 (overweight) 5103 39.3 (37.8–40.8) 2415 38.4 (36.1–40.8) .42 1.02

§ 30 (obese) 4098 30.9 (29.6–32.3) 1805 33.0 (30.6–35.4) .05 0.94

Physical activity level

Active 2286 16.8 (15.8–17.8) 1177 18.5 (16.9–20.1) .02e 0.91

Moderately active 3157 22.8 (21.6–23.9) 1490 23.2 (21.3–25.0) .61 0.98

Inactive 8022 56.8 (55.4–58.2) 3472 58.4 (56.2–60.5) .11 0.97

Smoking status

Current daily 1984 14.1 (13.2–15.0) 842 14.0 (12.5–15.5) .90 1.01

Current occasional 311 2.3 (1.8–2.8) 149 3.1 (2.1–4.2) .08 0.74

Non-smoker 11 564 83.2 (82.2–84.3) 5149 82.9 (81.1–84.7) .64 1.00

Co-morbidities

Diabetes 2830 20.3 (19.1–21.5) 1172 19.2 (17.0–21.3) .21 1.06

Heart disease 2590 16.3 (15.4–17.3) 1077 14.7 (13.0–16.4) .03e 1.11

Effects of stroke 627 3.8 (3.3–4.2) 223 3.0 (2.4–3.6) .006e 1.27

Continued on the following page
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should decide whether this may impact

their analyses.

Strengths and limitations

On a broader scope, the 2009 SLCDC-H was

developed to be nationally representative.

However, the representativeness of the data

to the Canadian population may be limited

due to the exclusion of the territories and

other populations. Administrative data

have shown that the age-standardized

incidence rate of hypertension in the

Yukon is far above the Canadian average

(37.7 per 1000 population versus 25.8), but

that the age-standardized prevalence rate is

lower (17.9% versus 19.6%).1,2 It would

be interesting to explore hypertension

diagnosis and management in the Yukon.

Moreover, other potentially excluded popu-

lations (e.g. specific ethnic groups) would

have likely presented with different char-

acteristics.27 Since the SLCDC-H was only

administered in two languages, it may

have excluded some of the 493 (1.7%;

unweighted) participants who originally

responded to the 2008 CCHS in a language

other than English and French. Over-

sampling of vulnerable and/or ethnic popu-

lations is encouraged for future surveys.

A well-known limitation of self-reported

surveys is that they are subject to various

sampling and non-sampling errors, such as

response bias, recall bias and non-differen-

tial misclassification. Since the objective of

the survey was to understand hypertension

management in those aware of their condi-

tion, the target population was based on

individuals who self-reported a diagnosis of

hypertension, excluding those with undiag-

nosed hypertension. Although the majority

of Canadians with hypertension (83%) are

aware of their condition,3 the accuracy of

self-reported hypertension status remains

unclear. Individuals without actual diagno-

sis may report having the condition (false

positive) while individuals who have their

hypertension controlled may not report

themselves as having hypertension (false

negative). However, the rate of misclassifi-

cation is likely lower in the SLCDC-H given

that many of these cases were identified

during the screening process.

Attempts were made to identify whether

lifestyle changes were attributable to a

diagnosis of hypertension. Nevertheless,

lifestyle changes can be influenced by a

number of factors outside of such a diag-

nosis. Another limitation of this survey is

that, while linkage to the CCHS for addi-

tional variables improved efficiency, parti-

cipant characteristics may have changed in

the time between the surveys (averaging 8.5

months),26 leading to potential misclassifi-

cation. Statistics Canada has taken mea-

sures to reduce survey errors, such as using

the CATI system and extensive training of

interviewers to minimize non-response.

Specific to the SLCDC-H, the Lawson

Health Research Institute has initiated a

validation study to perform test-retest com-

parisons of the questionnaire in two popula-

tions with hypertension.

Conclusion

The 2009 SLCDC-H provides novel, com-

prehensive data on the diagnosis of

hypertension and management mechan-

isms used by Canadians with self-reported

high blood pressure. Based on the success

of the first iteration of the SLCDC, the

methodology and content have since been

adapted to two subsequent cycles of the

survey (diabetes and asthma/chronic

obstructive pulmonary disease), with data

released in 2011.28 The methodology was

also adapted for the Survey on Living with

Neurological Conditions in Canada, with

data released in late 2012.29 It is antici-

pated that these data will create opportu-

nities for new research, influence policy

development and guide strategies to

improve chronic disease prevention and

control in Canada.
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