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Abstract

Introduction: Although a number of studies look at prevalence, incidence, treatment,
mortality and morbidity in relation to hypertension, few have taken into account the
effect of residential neighbourhood on these health indicators in the population
diagnosed with hypertension.

Objectives: The objective of this study was to measure and compare prevalence,
mortality, morbidity, use of medical resources and treatments in relation to the level of
material and social deprivation of the area of residence, in a population with a diagnosis
of hypertension in primary prevention for cardiovascular disease (CVD) in Quebec in
2006-2007.

Methods: This study is based on a secondary analysis of the medical administrative data
of the Quebec health insurance board, the Régie de I’assurance maladie du Québec, for a
cohort of 276 793 patients aged 30 years or older who had been diagnosed with
hypertension in 2006 or 2007, but who did not have a known diagnosis of CVD. The
health indicators adjusted for age and sex are prevalence, death, a cardiovascular event,
physician visits, emergency department visits and use of antihypertensives. Twenty-five
types of areas of residence were obtained by crossing the material and social deprivation
quintiles.

Results: Compared with patients living in materially and socially advantaged areas,
those living in deprived areas were at 46% higher risk of a cardiovascular event, 47 %
higher risk of being frequent emergency department visitors and 31% higher risk of
being frequent users of a general practitioner’s services, but 25% lower risk of being
frequent users of medical specialists’ services. Little or no variation was observed in the
use of antihypertensives.

Conclusion: This study reveals the existence, in a CVD primary prevention context, of
large variations in a number of health indicators among hypertensive patients owing to the
material and social deprivation of residential neighbourhood. It is therefore important to
take the socioeconomic context into account when planning interventions to prevent
CVDs and their consequences.

Keywords: material deprivation, social deprivation, frequent users of services,
hypertension, health indicator, cardiovascular disease, urban areas, rural areas
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Introduction

Hypertension is a major public health
concern: it is a risk factor for cardiovascular
disease (CVD), kidney failure and mortal-
ity, and one of the most important in terms
of disability-adjusted life years.” Kearney
et al.* estimated the global prevalence of
hypertension—generally defined as a sys-
tolic blood pressure equal to or above
140 mmHg and/or diastolic blood pressure
equal to or above 90 mmHg— to be 26% in
the adult population in 2000, and projected
a 24% increase in developed countries and
an 80% increase in developing countries by
2025. In contrast, Danaei et al.” found the
average systolic blood pressure to be
decreasing in both sexes worldwide
between 1980 and 2008, with the preva-
lence of age-adjusted hypertension drop-
ping from 33% to 29% for men and from
29% to 25% for women. This trend varies
depending on the country and region,
however. In addition, despite this down-
ward trend, the absolute number of people
with hypertension has increased as a result
of the global population growth and aging.
According to an Ontario study, 21% of the
population aged 20 to 79 years had hyper-
tension in 2006,° whereas the 2007-2009
Canadian Health Measures Survey’ found
that 19% of Canadians aged between 20
and 79 had hypertension and 20% had a
blood pressure in the prehypertension
range. The prevalence of hypertension
remains lower in Canada than in the
United States (29%) and England (30%).®
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The Institut national de la santé publique
du Québec (INSPQ)*'° found that the
adjusted prevalence of hypertension in
Quebec rose from 15.8% in 2000 to 20.3%
in 2007, with the prevalence changing
faster for men than for women. At the
same time, the adjusted incidence of
hypertension fell for both sexes. The
mortality rates for people with hyperten-
sion also decreased between 2000 and
2007 for both sexes, maybe because of
better drug treatments.”'® A recent
study'! in 17 countries found the preva-
lence of hypertension to be nearly 40% in
people between the ages of 35 and 70
years, with the definition of hypertension
based on the self-reported use of an
antihypertensive or on an average blood
pressure of at least 140/90 mmHg
(2 measurements). Less than half
(46.5%) of the participants in this study
were aware of their condition, and only
one-third (32.5%) of those receiving treat-
ment had controlled blood pressure.

According to the World Health
Organization,'> many factors or health
determinants combine to affect the health
of individuals. There are 3 types of health
determinants: those that relate to people’s
individual characteristics (e.g. age, sex,
comorbidities); those that relate to the
social and physical characteristics of their
areas of residence (e.g. neighbourhood
socioeconomic status and rurality); and
those that relate to the characteristics of
the health care system and care prac-
tices.'*!'® Neighbourhood characteristics
can affect those behaviours, including
eating habits and physical activity,'” that
affect health.'® Other factors likely to have
an impact on health are the quality and
availability of affordable housing,'® pov-
erty,?° safety?! and the sense of cohesion
as a result of living in a well-organized
and socially connected neighbourhood.*

The link between neighbourhood charac-
teristics (socioeconomic status or rurality)
and the prevalence and incidence of
hypertension has been previously studied.
In their 2013 study, Chow et al."' found
that study participants who lived in urban
communities in low-income countries
were more aware of and treated and

controlled their hypertension better than
did the participants in rural communities.
However, the awareness, treatment and
control were similar for rural and urban
residents in higher-income countries. In
addition, blood pressure control was
more frequent in high-income countries
(40.7%).'"" Lee et al.*® found a gradient
between the prevalence of hypertension
and income, whereas Aubé-Maurice
et al.** showed that the incidence of
hypertension was associated with the
neighbourhood material and social depri-
vation, although this association differed
depending on the case identification
algorithm.

In short, the association between depriva-
tion—of an individual, area or country—
and health indicators such as prevalence
and incidence of hypertension are well
documented. However, there are few
studies on how neighbourhood character-
istics affect mortality, morbidity, use of
health services and prescription-drug
treatment for a population diagnosed with
hypertension in primary prevention for
CVD. In addition, as a number of current
studies do not have the statistical power to
adequately evaluate vulnerable popula-
tions,?® we set out to determine:

e if there is a higher risk of mortality and
morbidity in this vulnerable population
in deprived areas;

® who are the most frequent users of
primary and secondary medical ser-
vices;

e if people living in deprived areas
receive treatment for their hyperten-
sion less often than those living in less
deprived areas; and

® whether differences exist between
urban and small town or rural areas.

Our objectives were to describe and
compare the prevalence of hypertension
in the primary prevention of CVD in 2006-
2007 in the Quebec population, according
to the level of material and social depriva-
tion of the area of residence, as well as
their mortality, morbidity, use of medical
services and prescription-drug treatment.
Because the material and social depriva-
tion of the area generally differs depend-

* A DA is the smallest standard geographical area within the Census, with a population of 400 to 700 people.
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ing on the living environment (urban or
rural), comparisons were made both
globally and by rurality.

Methods
Data sources

We conducted a secondary analysis of
medical and administrative data from the
list of beneficiaries, the medical services
register and the Fichier des hospitalisa-
tions Med-Echo of the Quebec health
insurance board, the Régie de ’assurance
maladie du Québec (RAMQ).%® The latter
lists each patient’s diagnoses, hospital
admission and discharge dates, and treat-
ment details.*” The medical services
register contains the attending physician’s
encrypted number, the procedure(s) per-
formed, the diagnosis and the date the
service was given. The list of beneficiaries
includes patient’s sex, date of birth and
the geographical location of the place of
residence (postal code). The Institut de la
statistique du Québec death file lists the
date and cause of death for all deaths
that occurred in Quebec. Other data were
provided by the RAMQ through the
health care professionals’ file (physician’s
encrypted number and medical specialty),
the public prescription drug insurance
plan eligibility file (participation start
and end dates) and the file on drug
services billed by pharmacists to the
RAMQ (which contains all the drug
reimbursement claims made by people
covered by the public plan, with the drug
code, the claim date and the length of
treatment).

RAMQ covered the costs of medications
for about 41 % of the Quebec population in
2006 (i.e. seniors aged 65 years or older,
welfare recipients, and everyone not cov-
ered by a private prescription-drug insur-
ance plan). Dissemination areas” (DA)
were associated with each patient’s area
of residence based on their postal code.*®
Data on material and social deprivation
indices were provided by the INSPQ.?° DA
classification as part of a urban, small
town or rural area was based on Statistics
Canada data.®® Data on DA population
counts by age and sex were based on the




2006 Census and were provided by
Statistics Canada.*®

This project was approved by the
Université de Sherbrooke ethics boards
and Quebec’s information access commis-
sion, the Commission d’acces a I’informa-
tion.

Population

The study cohort is made up of all the
residents of Quebec aged 30 years or older
who, between January 2006 and
December 2007, had been hospitalized
with a primary or secondary diagnosis of
hypertension (ICD-9" 401 or ICD-10* 110)
or used at least 3 medical services with a
hypertension diagnosis in 365 days of the
study period. Although other algorithms
have been validated®! and have both good
sensitivity and good specificity, we did not
use them because they involved data from
the medical records and prescription-drug
files to which we did not have access for
all patients. The case definition algorithm
for hypertension most similar to ours was
validated by Lix et al.** for Manitoba data
(1 hospitalization or 2 services in 1 year)
with a sensitivity of 51% and a specificity
of 97%.

To keep only primary prevention of CVD
patients in the cohort, we excluded cases
with the following CVD diagnoses in the 4
years preceding the reference date (the
first date with a hypertension diagnosis
in the study period): ischemic heart dis-
ease (ICD-9 410-414 or ICD-10 I20-125),
heart failure (ICD-9 428 or ICD-10 I50) or a
cerebrovascular disease (ICD-9 430-438 or
ICD-10 160-169). Also excluded were all
patients who had been seen by a doctor or
hospitalized for pregnancy (ICD-9 630-
676 and 760-779 or ICD-10 000-099 and
Z32-739) in the 5 months following the
reference date.*® Finally, also excluded
were patients for whom no DA could be
defined or no information on the size of
the population of their DA was available,
as well as those in a DA for which the
material and social deprivation value was
unknown.

T International Classification of Diseases, 9th Revision.
* International Classification of Diseases, 10th Revision.

Variables

The first variable examined was the
prevalence of hypertension in CVD pri-
mary prevention in relation to material
and social deprivation. For each socio-
geographical unit selected, the prevalence
numerator is the size of the study cohort
and the prevalence denominator is the
population of Quebec aged 30 years or
older.

We also calculated the incidence of all-
cause mortality and that of a given cardio-
vascular event—CVD mortality or hospital-
ization for a CVD (ICD-9: 410-414, 428 and
430-438; ICD-10: 120-125, 150 and I60-
169)—for the entire cohort over the 2 years
after the reference date. For the other
dependent variables, the incidences were
calculated based on number of people who
survived the two-year period following the
reference date. These other dependent
variables are all-cause hospitalization; out-
patient consultation (for any health pro-
blem) with a general practitioner, internist,
cardiologist, endocrinologist or nephrolo-
gist; an emergency department visit; fre-
quent outpatient medical consultations,
regardless of specialty (42 services or
more); frequent outpatient visits to a
general practitioner (22 services or more);
frequent outpatient visits to specialists (4
services or more) or frequent emergency
department visits (4 services or more). To
better take into account the Quebec context,
the thresholds used to define frequent use
were based on the population quartiles
from a population with hypertension, dia-
betes or dyslipidemia diagnosed between
2006 and 2007 in Quebec. (Research
information available on request.) For
example, 25% (top quartile) of the patients
in this population had received at least 22
services from a general practitioner.
Patients who used health services above
these thresholds were considered frequent
users. Naessens et al.** chose to use a
threshold of 10 consultations or more per
year (with a total of 20 over 2 years) to
identify frequent users of primary care.
Measuring the proportion of these frequent
users of health care is important because

the use of care and the associated cost can
be attributed to a relatively small fraction of
the population. For example, in the United
States, 5% of the population accounts for
about 50% of all health costs.*®

Finally, for the drug-related dependent
variables, we calculated the proportion of
prescription-drug users among the people
eligible for the provincial drug insurance
plan who survived the two-year period
following the reference date. These vari-
ables are use of an antihypertensive,
defined globally and by antihypertensive
class (angiotensin-converting enzyme
inhibitor, angiotensin II receptor antago-
nist, diuretic, beta blocker, calcium
channel blocker, other). Patients are con-
sidered to have used a drug in a specific
class if they presented at least one
prescription in that class at the pharmacy
within 2 years following the reference
date.

To determine the rurality of a neighbour-
hood, we used the Statistical Area Classi-
fication developed by Statistics Canada.>®
Basic Statistical Area Classification units are
municipalities. Each municipality belongs to
a census metropolitan area (at least 100 000
inhabitants), a census agglomeration or
small town (between 10 000 and 99 999
inhabitants), or a rural area or strong-to-no-
influence metropolitan-influenced zone (if
the municipality is not classified elsewhere).
On the recommendation of Statistics
Canada,?” for the purpose of this analysis
we grouped the small towns and rural areas
into a single category, ‘‘non-metropolitan
areas.”

For level of deprivation, the INSPQ has
developed a deprivation index using 6
socioeconomic indicators calculated at the
DA level.*®**? The material component of
the index takes into account the propor-
tion of people without a high school
diploma, the employment-to-population
ratio and the average income, while the
social component was calculated using the
proportion of people living alone, the
proportion of separated, divorced or
widowed people, and the proportion of
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lone-parent families. DAs are classified by
quintiles (i.e. 20% of the population),
with Quintile 1 (Q1) the most advantaged
and Quintile 5 (Q5) the most deprived.
These categorizations were conducted
separately for the material and social
components, and were then combined,
resulting in the 25 neighbourhood depri-
vation classes (Q1 x Q1 to Q5 x Q5).

Statistical analyses

The analyses were done for the entire
cohort and were stratified by type of
neighbourhood (metropolitan and non-
metropolitan  areas). To determine
whether the differences in health indica-
tors between metropolitan and non-metro-
politan areas were statistically significant,
we used the chi-square test. Given the size
of the study cohort (N = 276 793),
minimal differences could prove statisti-
cally significant. Therefore, we also used
the concept of clinical significance, where
a variation of +10% or more in the health
indicators is considered clinically signifi-
cant. For each dependent variable studied,
the proportions were adjusted for age and
sex. We measured the variability of the
health indicators according to deprivation
using a coefficient of variation (CV),
which represents the ratio of the standard
deviation to the mean. To compare the
adjusted proportion of the class of interest
(one of the 25 classes of neighbourhood
material and social deprivation) and the
proportion observed in the least materially
and socially deprived class (Q1 x Q1), we
calculated the relative risk (RR), which
indicates the percentage increase or
decrease in risk in relation to this class
(Q1 x Q1) and with which we associated a
confidence interval (CI).

Results

A total of 472 558 people aged 30 years or
older met our inclusion criteria for the
study period (1 January, 2006, to 31
December, 2007) (Figure 1). Of these,
180 328 (38.2%) had been diagnosed with
CVD in the 4 years prior to the reference
date or had possible pregnancy-related
hypertension (n = 1757) and were
excluded. Also excluded were 13 680
people for whom the place of residence
was invalid or missing or who lived in
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FIGURE 1
Selection of the cohort studied

Aged > 30 years, with hypertensiona between
January 2006 and December 2007
n =472 558
(W: 271 519; M: 201 039)

Exclusion: CVD diagnosis in the 4 years
> preceding the date of the 1st hypertension

A 4

n =292 230

diagnosis
n = 180 328 (38.2%)

>

A 4

Exclusion: diagnosis related to a pregnancy|

within 5 months of the date of the 1st
hypertension diagnosis
n = 1757 (0.6%)

n=290473

>

A 4

Exclusion: place of residence code is
incorrect or missing, or no deprivation
information is available for it
n =13 680 (4.7%)

Study cohort
n=276793
(W: 165 175; M: 111 618)

Abbreviations: CVD, cardiovascular disease; ICD, International Classification of Diseases; M, men; W, women.

? Hospitalized with a primary or secondary diagnosis of hypertension (ICD-9: 401 or ICD-10: 110) or used at least 3 medical
services with a hypertension diagnosis in 365 days during the study period.

DAs for which no socioeconomic informa-
tion was available. The final cohort
included 276 793 people.

Of this number, about 70% were covered
by the provincial drug insurance plan on
the reference date, mainly because of age
(mean age 66 years, with 57% of the
cohort 65 years or older) (Table 1). Two-
thirds lived in metropolitan areas and one-
third in non-metropolitan areas (12% in
small towns and 20% in rural areas). This
distribution is roughly the same as that of
the population of Quebec aged 30 years or
older.

The distribution of the cohort according to
the neighbourhood material and social
deprivation is not uniform, owing to an
over-representation of patients in the most

deprived areas, in the fourth (Q4) and fifth
(Q5) quintiles (Table 1). This would indi-
cate a greater prevalence of hypertension
in primary prevention in the deprived
areas (Figure 2).

The results of the global analyses and the
analyses by rurality are shown in Table 2.
Although nearly all the values in the
metropolitan and non-metropolitan areas
are statistically significantly different,
there is much less clinical significance to
these differences (at least +10%), includ-
ing for the use of drugs. Among the results
that indicate a clinically significant differ-
ence are the proportion of all-cause deaths
and hospitalizations as well as the propor-
tion of cardiovascular events, with the
metropolitan areas having lower values
than the non-metropolitan areas. In addi-




TABLE 1 tion, a larger proportion of metropolitan

Characteristics of the study cohort (n = 276 793) by rurality area patients consult specialists, but a
Characteristics Total Metropolitan Non-metropolitan areas smaller proportion visit emergency depart-
e east 5 ments.
Small towns Rural areas
Cohort studied, n (%) 276 793 (100) 188 107 (68.0) 33 127 (12.0) 55 559 (20.0) Table 3 shows the variations for each
Average age (SD), years 66.3 (]27) 66.0 (127) 67.0 (125) 66.7 (124) health indicator after adjustment for age
Age group in years, n (%) and sex within the 25 neighbourhood
< 65 117 844 (42.6) 81 793 (43.5) 13 231 (39.9) 22 820 (41.1) deprivation classes, overall and by rurality
> 65 158949 (57.4) 106314 (56.5 19896 (60.1) 32 739 (58.9) (metropolitan and non-metropolitan areas).
Sex. n (%) Among the indicators that vary greatly with
' deprivation are the proportion of deaths
Female 165 175 (59.7) 112 663 (59.9) 20 299 (61.3) 32 213 (58.0) .
and of cardiovascular events, the propor-
Male 111 618 (40.3) 75 444 (40.1) 12 828 (38.7) 23 346 (42.0) tion of frequent visits to general practi-
Material deprivation quintile, n (%) tioners and medical specialists, as well as
Qr 48 585 (17.6) 44 908 (23.9) 2 097 (6.3) 1580 (2.8) the proportion of frequent visits to emer-
Q2 53 203 (19.2) 42 833 (22.8) 5 887 (17.8) 4 483 (8.1) gency departments. Little or no variation is
Q3 57 577 (20.8) 39 721 (21.1) 8 661 (26.1) 9195 (29.2) seen in the use of antihypertensive drugs.
Q 59 302 (21.4) 34 506 (18.3) 8562 (25.8) 16 234 (29.2) , L ,
Q5'j 58 126 (21.0) 26 139 (13.9) 7 920 (23.9) 24 067 (43.3) Comparc.ed with patients living in materially
S intile. 1 (50 and socially advantaged areas (Q1xQ1),
Oc'a‘ eprivation quintile, n e patients living in the most materially and
Q1 47 248 (17.1) 29 772 (15.8) 4 438 (13.4) 13 038 (23.5) socially deprived areas (Q5 x Q5) were at a
Q2 50 861 (18.4) 28 227 (15.0) 5 403 (16.3) 17 231 (31.0) 58% higher risk of dying (RR = 1.58, 95%
Q3 55 106 (19.9) 33 892 (18.0) 6 532 (19.7) 14 682 (26.4) Cl: 1.41-1.77), 46% higher risk of a
Q4 60 820 (22.0) 45 199 (24.0) 7 417 (22.4) 8 204 (14.9) cardiovascular event (RR = 1.46, 95% CL:
Q' 62758 (227) 51017 27.1) 9337 (282 2404 (43) 1.29-1.65), 47% more at risk of being

frequent emergency department visitors

Combinations of material and social deprivation quintiles, n (%)
(RR = 1.47, 95% CI: 1.40-1.55), and

Q> Qi SEI0E BEE i) S UKD LA (0 31% more at risk of being frequent users
Q1 x Q2 7 340 (2.6) 6 629 (3.5 439 (1.3) 272 (0.5 of a general practitioner’s  services
Q1 x Q3 9143 (3.3) 8020 (4.3) 494 (1.5) 629 (1.1) (RR = 1.31,95% CI: 1.25-1.38) (Table 3).
Q1 x Q4 11 137 (4.0) 10 488 (5.6) 321 (1.0) 328 (0.6) However, those patients living in the most
Q1 x Q5 12 065 (4.4) 11 403 (6.1) 505 (1.5) 157 (0.3) materially and socially deprived areas had
Q2 x Q1 8649 (3.1) 7177 3.8) 813 (2.4) 659 (1.2) 25% less chance of being frequent users of
Q2 x Q2 9693 (3.5) 7313 3.9) 1158 3.5) 1222 22) medical specialists’ services (RR = 0.75,
95% CI: 0.71-0.79).
Q2 x Q3 10 745 (3.9) 7 962 (4.2) 1555 (4.7) 1228 (2.2)
Q2 x Q4 12 357 (4.5) 9 924 (5.3) 1220 (3.7) 1213 (2.2) Figure 2 shows the variations observed in
Q2 x Q5 11 759 (4.2) 10 457 (5.6) 1141 3.4) 161 (0.3) the prevalence of hypertension in primary
Q3 x Q1 9375 3.4) 6390 3.4) 1327 (4.0) 1658 (3.0) prevention of CVD according to material
Q3 x Q2 10 888 (3.9) 6186 (3.3) 1755 (5.3) 2 947 (5.3) and social deprivation. This graph helps
Q3 x Q3 12172 (4.4) 7 838 (4.2) 1683 (5.1) 2 651 (4.8 visualize variations that relate to an area’s
Q3 x Q4 12797 (4.6) 9165 (4.9) 2081 (63) 1551 2.8) material deprivation and those that relate
Q3 x Q5 12 345 (4.5) 10 142 (5.4) 1815 (3.6) 388 (0.7) to, ,HS social ,deml_vanon’ notably a sig-
nificant gradient in prevalences toward
Ot >0l 9636 (3.5 5 087 2.7) 1183 G.6) 3366 6.1) the most deprived areas. Once adjusted for
Q4 x Q2 10 445 (3.8) 4 564 (2.4) 1132 (3.4) 4 749 (8.6) age and sex, however, the distribution by
Q4 x Q3 12 305 (4.4) 5970 3.2) 1727 (5.2) 4 608 (8.3) area type is much more uniform, although
Q4 x Q4 13 429 (4.8) 8 347 (4.4) 2 401 (7.2) 2 681 (4.8) the gradient persists in the metropolitan
Q4 x Q5 13 487 (4.9) 10 538 (5.6) 2119 (6.4 830 (1.5) areas.
Q5 x Q1 10 688 (3.9) 2750 (1.5) 777 (2.4) 7161 (12.9) _ o
Q5 x Q2 12 495 (4.5) 3 535 (1.9) 919 (2.8) 8 041 (14.5) Flgure,s 3105 Shov,v ﬂ,]e Varlatl.ons for a
selection of health indicators with a rela-
Q5 x Q3 10 741 3.9) 4102 (2.2 1073 3.2 5 566 (10.0)

tively high CV (Table 2), overall (Figure 3)

Continued on the following page  and by rurality (Figures 4 and 5). The
indicators adjusted for age and sex that
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TABLE 1 (continued) present a significant general gradient from
Characteristics of the study cohort (n = 276 793) by rurality the least deprived areas to the most
deprived areas (Figure 3) are the propor-

Characteristics Total Metropolitan Non-metropolitan areas ) ) )
areas’ small towns' R — tion of deaths, the proporﬂog of cardiovas-
cular events and the proportion of frequent
Q5 x @t 11110 4.0 7215 39) 1334 4.2 2431 4.4 users of outpatient services (general practi-
Q5 x Q5 13 102 (4.7) 8 477 (4.5) 3757 (11.3) 868 (1.6) tioner, emergency). The relationship is
? Equivalent to a census metropolitan area (> 100 000 inhabitants).>® inverse for the adjusted proportion of
b Small town (10 000-99 999 inhabitants) or census agglomeration and rural area or strong-to-no-influence metropolitan- frequent users of medical specialists” ser-
influenced zone grouped into a single category on the recommendation of Statistics Canada.”” vices, as people living in the most advan-
© Most advantaged. taged areas use specialists’ services more
4 Most deprived. frequently. The 2 types of deprivation seem

FIGURE 2

Inequalities in the prevalence of hypertension in CVD primary prevention by neighbourhood deprivation and rurality
(metropolitan or non-metropolitan areas): relative risks

NON-METROPOLITAN
TOTAL METROPOLITAN AREAS
AREAS
Social deprivation Social deprivation Social deprivation
Weak =3 Strong Weak ======3> Strong Weak =3 Strong
Weak
1.0

i=
2
=
=
=
<
=
5]
=
=

Strong

Crude prevalence of hypertension

Weak 1.0 1.0 1.0
=
2
=
=]
=)
L
=
=
5
=
=

Strong 1.04

Prevalence of hypertension adjusted for age and sex

0.87 091 095 1.0 1.051.10 1.15 1.20 1.25 1.30 135 1.40 1.45 1.50 >1.55

O00O0000O00O00OENNEE =

Abbreviations: CVD, cardiovascular disease; RR, relative risk.

Note: The RR in an area is the prevalence (crude and adjusted for age and sex) in that area divided by the prevalence (crude and adjusted for age and sex) in the most materially and socially
advantaged area.
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TABLE 2
Description of the health indicators in patients (> 30 years) with hypertension, in primary prevention of CVD, overall and by rurality
(metropolitan or non-metropolitan areas), Quebec, January 2006-December 2007

Health indicators® Total Metropolitan areas” Non-metropolitan areas® p-value?  Variation
n N % n N % n N % gl
Prevalence of hypertension in 276 793 4 697 515 59 188107 3143 625 6.0 83686 1553415 5.7 <.001 =5.0
primary prevention of CVD
Death 15 104 276 793 5.5 9 677 188 107 5.1 5427 88 636 6.1 <.001 19.6
Cardiovascular event 14 050 276 793 5.1 8 665 188 107 4.6 5 385 88 686 6.1 <.001 32.6
All-cause hospitalization 87 395 261689 33.4 56387 178 430 31.6 31008 83259 37.2 <.001 17.7
Number of consultations
General practitioner (>1) 256 657 261689 98.1 174 853 178430 98.0 81804 83259 983 < .001 0.3
Specialist (>1) 103 207 261689 39.4 73 809 178430 41.4 29 398 83259 353 <.001 -14.7
Cardiologist (>1) 64 140 261689 24.5 47873 178430 26.8 16 267 83259 19.5 <.001 —27.2
Internist (>1) 42 269 261689 16.2 27 766 178430 15.6 14 503 83259 174 <.001 11.5
Emergency departments (>1) 119 916 261689 458 76 171 178 430 42.7 43745 83259 52,5 <.001 229
Frequent users
Outpatient clinics (>42) 60 452 261689  23.1 41 434 178430 232 19018 83259 2238 .0319 -1.7
General practitioners (>22) 66 601 261689 254 43157 178 430 24.2 23 444 83259 28.2 <.001 16.5
Specialists (>4) 48 899 261 689 18.7 36 713 178430 20.6 12 186 83 259 14.6 < .001 =KL
Emergency departments (>4) 63 992 261689 24.5 41131 178 430  23.1 22 861 83259 27.5 <.001 19.0
Antihypertensive 175 204 183 156 957 115376 120833 955 59 828 62323 96.0 < .001 0.5
ACEI/ARB 136 061 183 156  74.3 89 617 120833 742 46 444 62323 745 .0991 0.4
Diuretic 117 660 183 156  64.2 78 632 120 833  65.1 39 028 62323 626 < .001 -3.8
Calcium channel blocker 85 305 183 156  46.6 55 288 120833 458 30017 62323 482 < .001 5.2
Beta blocker 63 678 183 156  34.8 41 139 120833 340 22539 62323 362 < .001 6.5

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker 1I; CVD, cardiovascular disease.

Note: The bolded indicators indicate a variation of >10% between the values for the metropolitan areas and those for the non-metropolitan areas.

? Calculated in the 2 years following the reference date.

b Equivalent to a census metropolitan area (> 100 000 inhabitants).

¢ Small towns (10 000-99 999 inhabitants) and rural areas.

4 Chi-square test for the difference in proportion between metropolitan and non-metropolitan areas.

¢ Percentage variation between the rate obtained for non-metropolitan areas and that obtained for metropolitan areas.

to play an equivalent role for some indica-
tors (proportion of deaths, proportion of
frequent users of general practitioners’
services), while for other indicators (propor-
tion of cardiovascular events, proportion of
frequent emergency department visitors or
frequent users of specialists’ services) mate-
rial deprivation predominates.

The gradients observed in the metropoli-
tan areas (Figure 4) are similar to those
seen overall (Figure 3), probably because
these areas account for two-thirds of the
cohort studied. The analyses stratified
according to rurality reveal larger varia-
tions in the non-metropolitan areas
(Figure 5) than in the metropolitan areas
(Figure 4). These variations are not sur-
prising because samples are smaller in

these areas, resulting in a larger variance
in the estimation of proportions. Overall,
however, for most of the variables stu-
died, the results are consistent, except
perhaps for mortality and cardiovascular
events, where greater instability in the
estimates is observed.

Discussion

This study shows significant variations for
a number of health indicators, depending
on the area’s material and social depriva-
tion. Even after adjusting for age and sex,
the risk of death was higher by 58%, the
risk of a cardiovascular event higher by
46%, the risk of hospitalization (all
causes) higher by 18% and the prevalence
of hypertension higher by 14% for people

living in the most materially and socially
deprived areas (Q5 x Q5) than for people
living in the least materially and socially
deprived areas (Q1 x Q1). In addition, the
adjusted proportion of frequent users of
primary care services was much larger in
the more deprived areas, with 47% more
frequent emergency department visitors
and 31% more frequent users of general
practitioners’ services. Previous studies
have shown that people with a lower
socioeconomic status make greater use of
outpatient medical services, including
emergency department services.** In our
study, the patients in the most deprived
areas not only visited emergency depart-
ments more frequently, confirming the
results of another Canadian study,** but
also consulted general practitioners more
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FIGURE 3

Health inequalities of patients with hypertension, by neighbourhood deprivation: relative risks
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Abbreviation: RR, relative risk.

Note: The RR in an area is the proportion adjusted for age and sex in that area divided by the proportion adjusted for age and sex in the most materially and socially advantaged area.

frequently. We also saw that the propor-
tion of frequent users of specialty services
was larger in the most advantaged areas.
These variations were also present in the
analyses stratified by metropolitan and
non-metropolitan area. The lack of varia-
tion (or the small variation) seen in the
use of antihypertensives may point to the
favourable impact of the provincial policy
of universal access to drugs.

In short, a large proportion of patients
with hypertension who have no history of
CVD and live in materially and socially
deprived areas experience more serious
consequences than those living in advan-

taged areas, even though they receive
equivalent pharmacotherapy.

In our study, the prevalence of hyperten-
sion in CVD primary prevention is esti-
mated at 5.9% over the 2 years studied
(2006-2007). Our estimate is much lower
than the prevalence of hypertension cal-
culated by the INSPQ' for the same
period (20.3%) or the prevalence esti-
mated by Lix et al.** for 2002-2003
(10.0%). However, the populations stu-
died differed: we included only patients
with hypertension without a history of
CVD, thus reducing the cohort by nearly
38% (Figure 1). In addition, we used just

one diagnostic code (ICD-9: 401 and ICD-
10: 110) in our study to identify hyperten-
sion cases, as did Lix et al.,** while the
INSPQ expanded the hypertension codes
to include those related to other patholo-
gies (heart disease, renal disease, hyper-
tensive heart and renal disease, and
secondary hypertension [ICD-9: 402-405
and ICD-10: 111-113 and 115]). Finally, the
algorithm we used to identify hyperten-
sion cases (3 diagnoses in 1 year or 1
hospitalization) was more specific than
those used by the INSPQ (2 diagnoses in
2 years or 1 hospitalization) and by Lix
et al.>? (2 diagnoses in 1 year or 1 hospita-
lization).
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FIGURE 4

Health inequalities of patients with hypertension, by neighbourhood deprivation in metropolitan areas: relative risks
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Note: The RR in an area is the proportion adjusted for age and sex in that area divided by the proportion adjusted for age and sex in the most materially and socially advantaged area.

We should also point out that 60% of the
cohort were women. Women use health
services more frequently than do men*>*’
and are therefore more likely to be
diagnosed with hypertension and to be
detected by our selection algorithm. In
addition, we excluded all patients who
had been diagnosed with CVD, which
occurs in men more frequently than in

women. 849

The gradient in the rates of prevalence of
hypertension in primary prevention of
CVD according to the neighbourhood level
of deprivation is evident and reflects, in
good part, a real difference in the age and

sex distribution in those areas (Figure 2).
This is illustrated by a significant decrease
in the gradient between the adjusted and
unadjusted results. However, our results
for prevalence differ from those published
by the INSPQ, where there was a gradient
in the hypertension incidence rates from
the least materially deprived to the most
materially deprived for women only, with
an inverse gradient for social deprivation
for both sexes.°

Many studies have looked at the link
between deprivation and certain health
indicators. The health indicators related
specifically to hypertension include inci-
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dence,'® prevalence,®'®® treatments®*

and hypertension care appropriateness.”®
Hammouche et al.>® proved that study
participants with hypertension living in
deprived areas in the United Kingdom
received care that was at least as good, if
not better, than did those living in
advantaged areas. The absence of a link
between deprivation and the use of
antihypertensives in our study is consis-
tent with the results of Hammouche et
al.>® but not with those of Pears et al.>* in
Scotland. This absence of a correlation
between the use of certain drugs and
deprivation was also observed for a
cohort of patients with schizophrenia




FIGURE 5

Health inequalities of patients with hypertension, by neighbourhood deprivation in non-metropolitan areas: relative risks
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who took antipsychotic drugs,’® and this
may point to the effectiveness of the
provincial policy of universal access to
drugs.

Strengths and limitations

The greatest strength of our study is that we
analysed the entire population of Quebec
with a hypertension diagnosis but no
known CVD diagnosis. In addition, we
compared a large range of health indicators
according to 25 area types, ranging from
the most materially and socially advan-
taged to the most materially and socially
deprived. However, this study has a

number of limitations. First, as we said
earlier, the algorithm used is very specific,
but not very sensitive, with the result that
actual prevalence is underestimated.
Nevertheless, we believe that this inclusion
bias makes the analyses more robust with
regard to the other health indicators
because our cohort has very few false
positives. In addition, a large number of
people with hypertension are not diag-
nosed'! and are therefore not taken into
account in our cohort; this is also the case
for patients who saw only doctors who
work on an hourly rate—for example, in a
local community service centre. In 2006-
2007, as many as 12% of general practi-

tioners worked in a local community
service centre.””

Second, because the results for drugs
relate to only 70% of the cohort we
studied (183 156 patients out of 276 793
covered by the provincial drug insurance
plan), our results should not be general-
ized to the overall population with hyper-
tension (selection bias). Further, people
aged under 65 years who are socioecono-
mically deprived are overrepresented in
this subpopulation. For this age category,
the RAMQ covers all social assistance
recipients and all people not covered by
a private drug insurance plan.
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Conclusion

This study demonstrates the existence of
significant variations for a number of health
indicators among patients with hyperten-
sion in primary prevention of CVD accord-
ing to their neighbourhood material and
social deprivation. Some of the indicators,
such as deaths from all causes and the
incidence of cardiovascular events, can lead
to a risk increase of up to 58% in the most
deprived areas, compared with the least
deprived, even though there is little or no
variation in the use of antihypertensives
and the patients in the most deprived areas
seem to receive equally good primary care.
In a context in which the burden of chronic
disease is growing, such health inequalities
have major public health implications. This
study again shows the importance of taking
socioeconomic status into account when
planning interventions to prevent CVDs and
their consequences. A better understanding
of the processes underlying the social
inequalities of health in relation to areas
of residence is an essential area of public
health research.
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