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This leaflet reproduces an article from the Bulletin
Epidemiologique Hebdomadaire (BEH); Blais C, Rochette
L, Hamel D. “Prévalence de I'hypertension artérielle au
Québec : comparaison entre les données médico-
administratives et les données d’enquétes.” Bull
Epidemiol Hebd. 2013; (Hors-série): 23-9.

Introduction

Among the risk factors for cardiovascular disease,
hypertension is the leading factor since 13% of deaths
overall are attributed to it." Given the considerable
weight of this risk factor from the standpoint of public
health, it is necessary that population-based studies be
conducted to measure its prevalence and evolution over
time. In Québec, the universal healthcare system is
administered, among other things, by means of health
administrative databases that are constantly being
updated and can be linked. Population-based health
surveys are conducted on a regular basis and provide
other types of data. The data collected through the
surveys can be self-reported or measured. The main
objective of this study is to compare the prevalence of
estimated hypertension based on three data sources:

1) linked health administrative data; 2) self-reported
data from the Canadian Community Health Survey
(CCHS); and 3) measured data from the Canadian Health
Measures Survey (CHMS).

Methodology

ﬁ] Data sources

Health administrative data

The methodology used to monitor hypertension is based
on the Canadian Chronic Disease Surveillance System, a
collaborative network of provincial and territorial
surveillance systems supported by the Public Health
Agency of Canada (PHAC).? The Institut national de la
santé publique du Québec (INSPQ)’s Québec Integrated
Chronic Disease Surveillance System (QICDSS) is used to
determine whether an individual has been diagnosed
with hypertension. The QICDSS links five health
administrative databases covering the period from
January 1, 1996 to March 31, 2011 and is updated
annually. The profile of the five health administrative
databases has been described.®> * To summarize, it
comprises 1) the health insurance registry (FIPA); 2) the
hospitalization file; 3) the death registry; 4) the fee-for-
service file; and 5) the pharmaceutical services file.

Statistics Canada survey data
The Canadian Community Health Survey (CCHS)

The CCHS has been conducted annually since 2007 and
seeks to collect information on the state of health, the
use of services and health determinants in the Canadian
population aged 12 years and over.® Prior to 2007,
data were collected on a biennial basis. Data on the self-
reported prevalence of hypertension are available for
the periods from 2000-2001 to 201 1. The inhabitants
of reserves and other Aboriginal populations, individuals
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living in institutions, full-time members of the
Canadian Armed Forces and the inhabitants of
sparsely-populated regions are excluded. Data are
collected by means of telephone interviews or
interviews in respondents’ homes.

The Canadian Health Measures Survey (CHMS)

The CHMS seeks to collect information on health
through interviews conducted in participants’ homes
and physical measurements obtained in a mobile
clinic.® It covers individuals between 6 and 79 years of
age living in private households in Canada.
Respondents from four sites representative of the
province of Québec were interviewed in each of the
two cycles of the survey (2007-2009 and 2009-
2011). Each respondent’s blood pressure was
measured on the right arm six times at one-minute
intervals, in the seated position, following a five
minutes rest period, according to the new CHMS
protocol.” An automated oscillometric device was
used to make the measurements and the average of
the last five is selected.® ®

ﬁ] Definitions

Health administrative data

To be considered hypertensive, an individual aged

20 years and over had to be eligible for Québec
health insurance and have: a) = 2 diagnoses of
hypertension recorded in the fee-for-service file within
a period of 730 days, OR b) a primary or secondary
diagnosis of hypertension recorded in the
hospitalization file.> The following diagnostic codes
were included: 401 to 405 for the 9th International
Classification of Diseases (ICD-9) and [10 to |13 and
[15 for ICD-10. In order to exclude cases of
gestational hypertension, diagnoses of hypertension
for women between 20 and 54 years of age recorded
in a window of 120 days before or 180 days after any
pregnancy or childbirth-related hospitalization were
not considered. In such cases, the codes used were:
641 to 676 and V27 for ICD-9 and O10-019, O21-
095, 098, 099 and Z37 in ICD-10. This definition has
been validated in three Canadian provinces with a
sensitivity of 73-75%, a specificity of 94-95%, and
positive and negative predictive values of 81-87% and
88-92%, respectively.'o "
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Survey data

Participants in the CCHS were asked several questions
related to hypertension but we have only retained the
following question, which was present in all cycles: “Do
you have high blood pressure?” (Remember that we
are interested in health problems diagnosed by a
health professional that have lasted or should last six
months or more.) Roughly 1% of Quebecers do not
declare their hypertension when they are taking an
antihypertensive drug. This bias is therefore deemed
to be negligible. As for the CHMS, hypertension is
defined by an elevated average of measured systolic
and diastolic blood pressure (2140/90 mm Hg) or the
notion of treatment with an antihypertensive
medication in the past month (measured/medication).®

ﬁ Statistical analyses

For the three data sources, only the population
between 20 and 79 years of age in Québec is
considered, excluding pregnant women. The
prevalence calculated using health administrative data
is obtained by dividing the total number of individuals
diagnosed as hypertensive by the estimated insured
Québec population. As regards the survey data, the
weighted proportions of hypertensive individuals are
obtained by using the survey weight calculated in
order to ensure the representativeness of the
population targeted. Crude prevalences are presented
for each combination of age group and sex. For the
total population, age-adjusted prevalences according
to the direct standardization method on the age
structure of the Québec population aged 20 to

79 years in 2001 are also produced to monitor
changes in prevalences over time. All of the estimates
are accompanied by their confidence interval (Cl) to a
level of 95%. When the Cls do not overlap for two
estimates coming from different sources, it follows that
there is a significant difference, although this test is
deemed to be conservative (the real threshold is less
than 5%). For survey data, chi-square tests have been
conducted to compare prevalences between both
sexes for a given age group. SAS® Enterprise Guide
version 5.1 (Cary, NC, USA) was used to conduct the
statistical analyses.
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ﬁ Health administrative data

In 2010-2011, the number of Quebecers between 20
and 79 years of age diagnosed as hypertensive stood
at 1,195,207, equivalent to a crude prevalence of
20.5% [CI 95%: 20.5-20.6] and a age-adjusted
prevalence of 18.5% [Cl 95%: 18.4-18.5]. Figure 1
reveals that prevalence, among Quebecers 20 to

44 years of age, is always slightly higher among men
than among women. Prevalence among individuals
between 45 and 64 years of age is higher among
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women until 2006-2007 and subsequently among
men. However, in the 65 to 79 age group, prevalence
is much higher among women during the entire period
under study (p<0.05). Accordingly, in 2010-2011,
age-adjusted prevalence stood at 60.5% [Cl 95%:
60.3-60.8] among women of that age and at 57.5%
[CI 95%: 57.3-57.8] among men. We should also
emphasize a relative increase of 32.1% in diagnosed
age-adjusted hypertension between 2000-2001 and
2010-2011 (p<0.05).

Figure 1 Evolution of the age-standardized* prevalence of diagnosed hypertension according to
age group and sex for the population aged 20 to 79 years in Québec, 2000-2001 to
2010-2011
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*

Prevalence adjusted according to the age structure of the population aged 20 to 79 years in Québec in 2001.
Note: The confidence intervals for health administrative data are not presented because of their limited range.
Source: Québec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec (INSPQ).




ﬁ Self-reported survey data

In 2011, within the framework of the CCHS, the
number of Quebecers aged 20 to 79 years who said
they had been diagnosed with hypertension is
estimated at 1,006,690, equivalent to a crude
prevalence of 17.5% [CI 95%: 16.5-18.6] and a age-
adjusted prevalence of 15.7% [Cl 95%: 14.8-16.6].
Figure 2 reveals that the difference between men and
women by age group is quite similar to that observed
with the health administrative data throughout the
period. Men and women aged 20 to 44 years appear

INSTITUT NATIONAL DE SANTE PUBLIQUE DU QUEBEC

to display similar prevalence of hypertension. The self-
reported prevalence of hypertension among women
aged 45 to 64 years tends to be higher than that of
men the same age until 2007-2008, after which the
opposite was true. Among individuals aged 65 to

79 years, women display a higher prevalence than
men except in the last year (p=0.0861). As with
health administrative data, there is also a relative
increase of 16.3% in the self-reported age-adjusted
prevalence of hypertension between 2000-2001 and
2011, (p<0.05).

Figure 2 Evolution of the age-standardized* prevalence of self-reported hypertension according to
age group and sex for the population aged 20 to 79 years in Québec, 2000-2001 to
2011
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* Prevalence adjusted according to the age structure of the population aged 20 to 79 years in Québec in 2001.
Source: Cycles 1.1 (2000-2001) to 2011 of Statistics Canada’s Canadian Community Health Survey (CCHS).
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ﬁ Comparison of the prevalence of stands at 20.6% [Cl 95%: 20.5-20.6], while the self-
: : reported prevalence of hypertension is significantly
hypertension in 2009 lower, i.e.. 18.0% [Cl 95%: 16.9-19.1], compared
The number of hypertensive Quebecers aged 20 to with the prevalences estimated using the other two
79 years is estimated at 1,275,290 according to the data sources (p<0.05). It should be noted that the
two combined cycles of the CHMS. As Figure 3 shows, biggest difference between the data sources occurs
in 2009, the CHMS indicated a prevalence of among individuals aged 65 to 79 years and, more
hypertension of 22.6% [Cl 95%: 20.3-24.8]. It is not specifically, men, with estimates ranging from 42.7%
statistically different from the prevalence calculated for self-reported data to 61.1% for data that combine
by means of the health administrative data, which measurements and medication.
Figure 3 Prevalence of hypertension based on health administrative database, survey data, self-

reported hypertension and blood pressure measurements/medication use, according to
age and sex for the population aged 20 to 79 years in Québec, 2009
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p<0.05.

T Statistically different between the hypertension from health administrative data and the CHMS measured/medication hypertension data,
p<0.05.

¥ Statistically different between the CCHS self-reported hypertension and the CHMS measured/medication hypertension, p<0.05.

Source: Québec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec (INSPQ)

(health administrative data for 2009-2010), Statistics Canada’s Canadian Community Health Survey (CCHS), 2009 only, and cycles 1 and 2

combined (from 2007 to 201 1) of Statistics Canada’s Canadian Health Measures Survey (CHMS).




Discussion

In 2009, among Quebecers aged 20 to 79 years, the
prevalence of hypertension calculated by means of
health administrative data is comparable to that
calculated using measured survey data, while self-
reported data revealed a slight underestimation. The
biggest difference between the data sources is
observed among individuals aged 65 to 79 years,
more specifically men. According to the most recent
health administrative data, hypertension was
diagnosed among 1,195,207 Quebecers aged 20 to
79 yearsin 2010-2011 (20.5%). The prevalence of
hypertension increases over time, whether it is
estimated using health administrative data or the
CCHS’s self-reported data. Moreover, in 2009,
according to these two data sources, the difference
observed between men and women is especially
striking among individuals aged 65 to 79 years, thus
categorizing women of that age as being a group at
high risk, although this is no longer true according to
the CHMS’s measured data.

The relatively lower self-reported prevalence of
hypertension when compared with the prevalences
obtained by the other two data sources is not
surprising and may be explained by the fact that
hypertension is often asymptomatic, and is therefore
frequently unrecognized by individuals participating in
surveys in which data are self-reported. In addition,
certain individuals fail to declare their hypertension
when it is being treated and is under control.
Conversely, when the data are measured, as is the
case with the CHMS, certain individuals may discover
their hypertension. The increase in the prevalence of
hypertension observed in this study may be partly
explained by the fact that more patients are detected
and diagnosed by physicians and, consequently, more
people are aware of their condition. Mention should
also be made of the reduction in mortality among
hypertensive individuals.'?> While women aged 65 to
79 years were more hypertensive in 2009 according
to the health administrative data and the self-reported
data, the trend declined in the following year, partly
because of better management of hypertension
among men, whose prevalence reached that of
women. Furthermore, it has been clearly shown that
men are less aware of their hypertension, which may
possibly contribute to underreporting in health
administrative data and self-reported surveys in

INSTITUT NATIONAL DE SANTE PUBLIQUE DU QUEBEC

comparison to measured survey data. Indeed,
according to the CHMS measured data, more men
than women display hypertension. Lastly, by way of
comparison, it should be noted that the prevalence of
hypertension in Québec as measured in 2009 (22.6%)
was lower than that measured in France in 2006-
2007 (31.0%) in the 18 to 74 age group'® or in the
United States in 2007-2008 (30.7%) among
individuals 18 years of age or over.'* One of the key
explanations for the lower prevalence in Québec
appears to be Canadian efforts to prevent and control
hypertension. Indeed, Canada has earned a reputation
as a world leader in the prevention, treatment and
control of hypertension following the implementation
in the mid-1990s of a strategic national plan to
combat it."?

ﬁg Limits

The prevalence of hypertension can be
underestimated since individuals living in care homes
or in other types of healthcare institutions are not
included in the sample of the three data sources. Self-
reported data from the two surveys may be subject to
misunderstanding and a recall bias. In addition, the
small sample of the surveys, more specifically the
CHMS, generates estimates of limited accuracy and
statistical tests therefore reveal less frequently
significant differences, particularly in respect of
comparisons between age groups and sexes. However,
it would be more costly to obtain larger samples with
measured data than health administrative data that
are constantly updated and cover almost the entire
population. In the CHMS, although blood pressure is
measured six times according to a standard protocol,
the measurements are made during a single visit,
which differs from the clinical definition of
hypertension that involves high values measured
under various circumstances. The difference might
possibly overestimate the prevalence of hypertension
obtained by means of the CHMS. Lastly, the health
administrative data are including only individuals who
are in contact with the healthcare system, i.e.,
individuals who have consulted a physician or who
have been hospitalized. Moreover, in the presence of
numerous comorbidities such as diabetes,
hypertension might not appear in the fee-for-service
file. Since 75% of diabetics also have hypertension,
this situation may be very common.'®
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Conclusion

The three data sources studied reveal a similar
prevalence of hypertension in 2009 despite a slight
underestimation of the prevalence obtained through
self-reported data. This study clearly shows the
increase in diagnosed or self-reported hypertension
since 2000-2001, both in respect of health
administrative data and survey data. Québec’s health
administrative data should, nonetheless, be used more
extensively to monitor cardiovascular diseases such as
coronary heart disease or cerebrovascular disease.
Indeed, the data are accessible and are constantly
updated in respect of all Quebecers, regardless of age
and socioeconomic status. Moreover, the linked health
administrative data make it possible to determine
incidence, mortality? '® ' and the use of medications.
The results of this study are important from the
standpoint of healthcare planning and public health
and confirm the need to reduce the heavy burden that
hypertension represents among Quebecers, especially
among the elderly.

Acknowledgements

The authors wish to thank Carole Blanchet from the
Institut national de santé publique du Québec, who
revised the original French-language version of this
article.

INSTITUT NATIONAL DE SANTE PUBLIQUE DU QUEBEC

References

1. World Health Organization. Global health risks:
Mortality and burden of disease attributable to
selected major risks. 1-63. 2009. Ref Type:
Report.

2. Robitaille C, Dai S, Waters C et al. Diagnosed
hypertension in Canada: incidence, prevalence
and associated mortality. CMAJ 201 2;
184(1):E49-E56.

3. Saint-Laurent D, Blais C, Jean S, Sirois C,
Rochette L, Emond V. Le modeéle québécois de
surveillance des maladies chroniques basé sur
['utilisation des données médico-administratives
jumelées. Bulletin épidémiologique
hebdomadaire 2013; Numéro hors-série:4-8.

4. Blais C, Jean S, Sirois C et al. Quebec Integrated
Chronic Disease Surveillance System (QICDSS),
an innovative approach. Chronic Dis Inj Can
2014; 34(4):226-235.

5.  Statistics Canada. Statistics Canada, 2013.
Canadian Community Health Survey. Government
of Canada, Ottawa. 5-30-2013. Ref Type:
Internet Communication.

6. Giroux S. Canadian Health Measures Survey:
sampling strategy overview. Health Rep 2007;
18 Suppl:31-36.




Campbell NR, Joffres MR, McKay DW.
Hypertension surveillance in Canada: minimum
standards for assessing blood pressure in
surveys. Can J Public Health 2005; 96(3):217-
220.

Wilkins K, Campbell NR, Joffres MR et al. Blood
pressure in Canadian adults. Health Rep 2010;
21(1):37-46.

Bryan S, Saint-Pierre LM, Campbell N, Clarke J,
Tremblay MS. Resting blood pressure and heart
rate measurement in the Canadian Health
Measures Survey, cycle 1. Health Rep 2010;
21(1):71-78.

Tu K, Campbell NRC, Chen ZL, Cauch-Dudek KJ,
McAlister FA. Accuracy of administrative
databases in identifying patients with
hypertension. Open Medicine 2007; 1(1):E18-
E26.

. Quan H, Khan N, Hemmelgarn BR et al.

Validation of a case definition to define
hypertension using administrative data.
Hypertension 2009; 54(6):1423-1428.

. Campbell NR, Chen G. Canadian efforts to
prevent and control hypertension. Can J Cardiol
2010; 26 Suppl C:14C-17C.

INSTITUT NATIONAL DE SANTE PUBLIQUE DU QUEBEC

Godet-Thobie H, Vernay M, Noukpoape A et al.
Niveau tensionnel moyen et prévalence de
I'hypertension artérielle chez les adultes de 18 a
74 ans, ENNS 2006-2007. Bulletin
épidémiologique hebdomadaire 2008; 49-
50:478-483.

Crim MT, Yoon SS, Ortiz E et al. National
surveillance definitions for hypertension
prevalence and control among adults. Circ
Cardiovasc Qual Outcomes 2012; 5(3):343-351.

Gee ME, Janssen |, Pickett W et al. Prevalence,
awareness, treatment, and control of
hypertension among Canadian adults with
diabetes, 2007 to 2009. Can J Cardiol 2012;
28(3):367-374.

Blais C, Rochette L. Surveillance de
I'hypertension au Québec : incidence, prévalence
et mortalité. 201 1. Québec, Institut national de
santé publique du Québec. Ref Type: Report.

Blais C, Rochette L, Hamel D, Poirier P.
Prevalence, incidence, awareness and control of
hypertension in the province of Quebec:
Perspective from administrative and survey data.
Canadian Journal of Public Health 2014;
105(1):e79-e85.




SURVEILLANCE DES .
maladies chroniques

AUTHORS

Claudia Blais
Louis Rochette
Denis Hamel

Bureau d'information et d'études en santé des populations

DOCUMENT REVISION (French version)

Carole Blanchet
Bureau d'information et d'études en santé des populations

PAGE LAYOUT AND LINGUISTIC REVISION

Sylvie Muller
Bureau d'information et d'études en santé des populations

TRANSLATION

The translation of this publication was made possible with funding from the Public Health Agency of Canada.

In the same collection:

Number 2:  Utilisation des antidiabétiques oraux et des médicaments cardioprotecteurs par les ainés québécois atteints de diabéte de
type 2, de 1998 4 2002.

Number 3:  Surveillance de I'hypertension au Québec : incidence, prévalence et mortalité.

Number 4:  Relation entre la défavorisation et I'incidence de I'hypertension artérielle chez les individus de 20 ans et plus au Québec en
2006-2007.

Number 5:  Tendances temporelles de la prévalence et de I'incidence du diabéte, et mortalité chez les diabétiques au Québec, de
2000-2001 a 2006-2007.

Number 6:  Surveillance des troubles mentaux au Québec : prévalence, mortalité et profil d’utilisation des services.
Number 7:  Surveillance des cardiopathies ischémiques au Québec : prévalence, incidence et mortalité.

This document is available in its entirety in electronic format (PDF) on the Institut national de santé publique du Québec Web site at: http.//www.inspg.qc.ca.

Reproductions for private study or research purposes are authorized by virtue of Article 29 of the Copyright Act. Any other use must be authorized by the
Government of Québec, which holds the exclusive intellectual property rights for this document. Authorization may be obtained by submitting a request to
the central clearing house of the Service de la gestion des droits d'auteur of Les Publications du Québec, using the online form at
http://www.droitauteur.gouv.qc.ca/en/autorisation.php or by sending an e-mail to droit.auteur@cspq.gouv.qc.ca.

Information contained in the document may be cited provided that the source is mentioned.

LEGAL DEPOSIT — 2" QUARTER 2015

BIBLIOTHEQUE ET ARCHIVES NATIONALES DU QUEBEC
LIBRARY AND ARCHIVES CANADA

ISSN: 1922-1762 (FRENCH PDF)

ISBN: 978-2-550-72891-7 (FRENCH PDF)

ISBN: 978-2-550-73155-9 (PDF)

© Gouvernement du Québec (2015)

Institut national
de santé publique

Québec
Publication N°; 1992


http://www.inspq.qc.ca/�
http://www.droitauteur.gouv.qc.ca/en/autorisation.php�
mailto:droit.auteur@cspq.gouv.qc.ca�

