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BACKGROUND: Many Canadians known to have hypertension remain
untreated. To aid in the development of specific programs to improve
hypertension management, the present report characterizes Canadians
who indicated that they had hypertension but were not taking antihyper-
tensive drug therapy.

METHODS: The 2005 Canadian Community Health Survey (cycle 3.1)
was used to estimate the proportion of Canadians 20 years of age and older
who reported having high blood pressure or ever being diagnosed with
high blood pressure. Sociodemographic characteristics, reported health,
lifestyle factors and health care resource use of those who reported taking
or not taking high blood pressure medication in the previous month were
described and compared.

RESULTS: Over one-half of hypertensive respondents 20 to 39 years of
age reported no antihypertensive treatment compared with 17% and 5%
among those 40 to 59 years and 60 years of age and older, respectively. In
most age groups, several factors were associated with the absence of phar-
macotherapy (eg, male sex, fewer health care professional consultations,
perceived excellent health status and most markers of lower cardiovascular
risk, with the exception of daily smoking). The proportion of young hyper-
tensive Canadians not receiving pharmacotherapy remained consistent,
regardless of the presence of cardiovascular risk factors.
CONCLUSIONS: Many hypertensive Canadians, particularly those who
are younger than 60 years of age, are not taking antihypertensive drug
therapy despite having one or more cardiovascular risks. The increased risk
of no drug therapy among smokers warrants special attention.

Key Words: Antihypertensive drugs; Health survey; Increased risk; Patient
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Les caractéristiques des Canadiens hypertendus
qui ne prennent pas de médicaments

HISTORIQUE : De nombreux Canadiens qu’on sait hypertendus ne sont
pas traités. Pour contribuer a I’élaboration de programmes précis en vue
d’améliorer la prise en charge de I'hypertension, le présent rapport
caractérise les Canadiens qui ont indiqué étre hypertendus mais ne pas
prendre d’antihypertensifs.

METHODOLOGIE : Les auteurs ont fait appel & PEnquéte sur la santé
dans les collectivités canadiennes (cycle 3.1) de 2005 pour évaluer la
proportion de Canadiens de 20 ans et plus qui déclaraient étre hypertendus
ou avoir déja recu un diagnostic d’hypertension. Ils ont décrit et comparé
les caractéristiques sociodémographiques, I'état de santé déclaré, les
facteurs reliés au mode de vie et l'utilisation des ressources de santé des
personnes qui déclaraient prendre ou ne pas prendre de médicaments au
cours des mois précédents.

RESULTATS : Plus de la moitié des répondants hypertendus de 20 a
39 ans ont déclaré ne suivre aucun traitement antihypertensif par rapport
A 17 % et 5 % de ceux de 40 2 59 ans et de 60 ans et plus, respectivement.
Dans la plupart des groupes d’Age, plusieurs facteurs s’associaient 2a
Pabsence de pharmacothérapie (p. ex., sexe masculin, moins de
consultations auprés d’un professionnel de la santé, perception d’un
excellent état de santé et la plupart des marqueurs d’un faible risque
cardiovasculaire, 2 Pexception du tabagisme quotidien). La proportion de
jeunes Canadiens hypertendus qui ne prenaient pas d’antihypertensifs
demeurait importante, quelle que soit la présence de facteurs de risque
cardiovasculaires.

CONCLUSIONS : De nombreux Canadiens hypertendus, notamment
ceux de moins de 60 ans, ne prennent pas d’antihypertensifs méme s’ils ont
au moins un risque cardiovasculaire. Le risque plus élevé relié a I’absence
de pharmacothérapie chez les fumeurs mérite une attention particuliere.

ypertension affects approximately 25% of the adult population

worldwide (1). The prevalence of hypertension increases
markedly with age, and the lifetime residual risk for developing hyper-
tension is higher than 90% even in people with normal blood pressure
at 65 years of age (2). Hypertension is also the leading risk factor for
death in the world (3). Despite the availability of effective antihyper-
tensive therapies and evidence that supports the cardiovascular bene-
fit of hypertension management (4), treatment and control rates are
still far less than ideal (5).

Recent Canadian data have shown significant increases in the
diagnosis of hypertension and increased prescriptions of antihyperten-
sive therapy (6,7). The increase in antihypertensive prescriptions rep-
resents a people being prescribed
antihypertensive drugs, increased use of more than one hypertensive
drug and reduction in discontinuing of antihypertensive therapy (6,8-
10). However, even after nine years of an extensive health care pro-
fessional education program on hypertension management, many

combination of more

people with hypertension are still not being treated with antihyper-
tensive therapy (6,9,11). Developing interventions to further improve
the treatment of hypertension would be facilitated by an understand-
ing of the characteristics of hypertensive Canadians not receiving
antihypertensive drugs. The present study analyzed data from a repre-
sentative sample of adult Canadians participating in the 2005
Canadian Community Health Survey (CCHS) cycle 3.1 to identify
sociodemographic, health and lifestyle characteristics associated with
having a diagnosis of hypertension but not receiving drug treatment.

METHODS
Study population
The study population was derived from the 2005 CCHS. The CCHS
is a cross-sectional survey of a representative sample of household res-
idents 12 years of age and older in all Canadian provinces and territo-
ries. The survey excluded populations on Native reserves, Canadian
Forces bases and some remote areas. Hypertension was defined as
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TABLE 1

Characteristics of adult hypertensive respondents (Canadian Community Health Survey, 2005)

Age 20-39 years,

Age 40-59 years, Age 60+ years,

Characteristic n (%) n (%) n (%)
Region Atlantic 179 (8.6) 1179 (10.5) 2292 (8.9)
Quebec 236 (17.9) 1690 (24.3) 3443 (24.6)
Ontario 451 (45.5) 2320 (39.2) 5185 (38.7)
Prairie 366 (27.6) 2113 (25.8) 4947 (27.8)
Northern regions 32 (0.4) 130 (0.2) 107 (0.1)
Sex Male 681 (58.0) 3499 (52.1) 5955 (42.6)
Female 583 (42.1) 3933 (47.9) 10,019 (57.4)
Marital status* Married/common law 723 (65.2) 4786 (78.0) 7944 (64.3)
Widowed/separated/divorced 92 (5.6) 1558 (13.2) 7098 (31.1)
Single, never married 449 (29.2) 1088 (8.8) 932 (4.6)
Household incomet <$30,000 219 (13.0) 1385 (11.8) 5746 (27.3)
$30,000-$49,999 214 (14.3) 1257 (13.5) 2796 (19.1)
$50,000-$79,999 285 (22.7) 1576 (22.6) 1657 (13.2)
$80,000+ 297 (28.7) 1653 (31.3) 757 (8.3)
Missing 249 (21.4) 1561 (20.7) 5018 (32.1)
Household size 1 253 (9.5) 2163 (12.5) 7529 (28.0)
2 309 (22.5) 3635 (39.6) 7673 (58.1)
3 307 (26.8) 845 (19.8) 556 (8.5)
4+ 395 (41.2) 789 (28.1) 216 (5.4)
Immigration status Born in Canada 1134 (79.7) 6469 (77.3) 13,281 (75.1)
<9 years in Canada 54 (10.3) 103 (3.7) 43 (0.7)
10+ years in Canada 76 (10.1) 860 (19.0) 2650 (24.2)
Number of physician consultations 0 199 (17.2) 709 (9.4) 1141 (7.8)
in previous year 1 161 (12.4) 995 (14.5) 1682 (10.8)
2 199 (15.0) 1228 (17.2) 2350 (15.3)
3 147 (12.4) 911 (13.3) 1982 (12.4)
4 132 (9.6) 1232 (16.4) 3471 (21.0)
5+ 426 (33.4) 2357 (29.2) 5348 (32.8)
Number of chronic health conditions 0 848 (71.2) 3240 (49.6) 3747 (26.1)
1 309 (21.6) 2416 (31.2) 5754 (37.3)
2 84 (5.9) 1163 (12.9) 3810 (22.2)
3+ 23 (1.3) 613 (6.3) 2663 (14.4)
Perceived health Excellent 103 (8.7) 531 (7.5) 1049 (7.2)
Very good 401 (35.4) 2131 (31.0) 4112 (26.4)
Good 529 (39.4) 2812 (39.0) 5960 (37.4)
Fair 184 (13.0) 1427 (17.5) 3617 (21.9)
Poor 47 (3.4) 531 (5.6) 1236 (7.1)
Body mass indext, kg/m2 <25 330 (27.8) 1626 (23.5) 5411 (33.5)
25-30 432 (37.9) 2760 (39.5) 6417 (41.5)
>30 474 (32.8) 2852 (34.7) 3751 (23.0)
Missing 28 (1.5) 194 (2.4) 395 (2.0)
Smoking Not at all 841 (68.7) 5515 (76.6) 14,135 (89.3)
Occasionally 66 (5.4) 262 (3.8) 299 (1.9)
Daily 357 (25.9) 1655 (19.6) 1540 (8.9)
Physical activity Active 301 (23.6) 1350 (18.7) 2567 (16.8)
Moderate 298 (23.7) 1853 (24.5) 3648 (24.5)
Inactive 665 (52.8) 4229 (56.9) 9759 (58.7)

All percentages were weighted using Statistics Canada’s bootstrap method, and frequencies were not weighted. *Married/common law and widowed/
separated/divorced were combined; A ‘missing’ category was added for the income and body mass index variables

being present among respondents who reported currently or ever hav-
ing high blood pressure lasting six months or longer and diagnosed by
a health care professional. Antihypertensive treatment status was
determined by responses to the survey question, “In the past month,
have you taken any medicine for high blood pressure?”. Because
treatment was defined in relation to recent use, patients who were
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diagnosed with hypertension in the past but reported that they did not
currently have hypertension and had not used medication in the pre-
vious month were excluded from the analyses (3.8% of the overall
CCHS sample). In addition, respondents who were younger than
20 years of age (0.2%), pregnant (0.1%) or those with missing values
for the study variables (1.4%) were excluded.
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TABLE 2

The proportion of adult hypertensive respondents with
cardiovascular risk factors by antihypertensive treatment
status (Canadian Community Health Survey, 2005)

Treated, n (%)

Not treated, n (%)

Age 20-39 years (n=650) (n=614) P
Diabetes 25 (3.5) 81 (11.6) <0.0001
Physical inactivity 307 (48.1) 358 (58.5) <0.0001
Obesity (BMI >30 kg/m2) 221 (27.4) 253 (39.4) <0.0001
Daily smoking 220 (32.6) 137 (17.7) <0.0001
Age 40-59 years (n=1192) (n=6240)

Diabetes 64 (4.3) 1138 (17.1) <0.0001
Physical inactivity 645 (52.9) 3584 (57.7) <0.0001
Obesity (BMI >30 kg/m2) 376 (29.0) 2476 (35.9) <0.0001
Daily smoking 367 (25.7) 1288 (18.3) <0.0001
Age >60 years (n=666) (n=15,308)

Diabetes 80 (11.3) 3125 (19.7) <0.0001
Physical inactivity 394 (59.0) 9365 (58.7) 0.30
Obesity (BMI >30 kg/m?2) 135 (20.2) 3616 (23.1) <0.0001
Daily smoking 88 (10.0) 1452 (8.2) <0.0001

All percentages were weighted using Statistics Canada’s bootstrap method,
and frequencies were not weighted. BMI Body mass index

Study variables

The covariates examined included respondents’ sociodemographic
characteristics, reported health status, lifestyle factors and health care
resource use. The sociodemographic characteristics included age, sex,
marital status, household income, household size and immigration sta-
tus. The reported health characteristics included self-rated health and
number of comorbid chronic health conditions. The lifestyle factors
examined included body mass index, smoking status and level of phys-
ical activity. The reported number of consultations with a physician in
the previous year was used to reflect health care resource use.

Statistical analysis

In the CCHS, household residents are identified across 126 health
regions using multistage sampling methodology (a detailed description
of the sampling frame and design methodology can be found at
www.statcan.ca/english/concepts/health/cycle3_1/index.htm). The
sampling method required reweighting the health regions to recover
unbiased estimates and correct standard errors.

Because the associations between selected covariates and receipt of
antihypertensive medication are likely to vary by age, the study popu-
lation was divided into three age-based strata: 20 to 39 years, 40 to
59 years, and 60 years and older. A structural break test, the Chow test,
confirmed the differences between age groups. Descriptive statistics for
the study variables were calculated to describe the hypertensive popu-
lation according to the presence or absence of antihypertensive ther-
apy. Variations in the proportion of hypertensive respondents not
receiving pharmacotherapy by selected covariates of interest, includ-
ing age, sex, physician consultations and cardiovascular risk were
examined. Characteristics depicting a high cardiovascular risk
included diabetes, a body mass index greater than 30 kg/m?, physical
inactivity and daily smoking. Statistical differences were calculated
with y2 tests. Multivariable logistic regression was used to examine the
independent associations between selected covariates and the absence
of antihypertensive therapy. All frequencies and OR were weighted to
account for Statistics Canada multistage sampling methodology.

RESULTS

Overall, 12.7% of aware adult hypertensive Canadians reported that
they were not taking antihypertensive drug treatment. The proportion
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Figure 1) The proportion of aware adult hypertensive respondents not
receiving antihypertensive treatment by age, sex and number of physician
consultations in the previous year (Canadian Community Health Survey,

2005)
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Figure 2) The proportion of aware adult hypertensive respondents not
receiving antihypertensive treatment by number of cardiovascular disease
(CVD) risk factors (ie, male sex, daily or occasional smoking, obesity [body
mass index >30 kg/m?], diabetes and physical inactivity) and age

of aware hypertensive respondents who reported not receiving antihy-
pertensive drug treatment was highest among those 20 to 39 years of
age (54.9%), and lower among those 40 to 59 years and 60 years of age
and older (17.3% and 4.6%, respectively).

The distribution of sociodemographic and health characteristics
among hypertensive respondents by age is shown in Table 1. Relative to
those 60 years of age and older, younger respondents were more likely to
be male, married, in higher income groups and have larger household
sizes. They were also more likely to report having few or no chronic
health conditions, good to very good health, higher body mass index
values and being current smokers.

The proportion of hypertensive respondents (by age and drug
treatment status) with specific cardiovascular risk factors is shown in
Table 2. Consistently in all age categories, the proportion of those
with diabetes, physical inactivity and obesity were taking antihyper-
tensive drug therapy was higher than those not taking drug therapy,
except for inactive Canadians older than 60 years of age. Conversely,
across all ages, treatment was less likely among those reporting daily
smoking. In addition, male (all age groups) and female (40 years of age
and older) respondents with no physician consultations in the previ-
ous year were less likely to receive antihypertensive treatment
(Figure 1). Approximately 50% of hypertensive Canadians 20 to
39 years of age were not taking antihypertensive therapy, regardless of
the number of other risk factors they had (Figure 2).

After adjustment for selected covariates (Table 3), the likelihood of
not reporting antihypertensive treatment was significantly higher in
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TABLE 3

The proportion and risk-adjusted OR (95% CIl)* of aware adult hypertensive respondents not receiving antihypertensive
treatment in the previous month (Canadian Community Health Survey, 2005)

Age 20-39 years

Age 40-59 years

Age 60+ years

n (%) OR (95% ClI) n (%) OR (95% CI) n (%) OR (95% CI)
Overall 650 (54.9) 1192 (17.3) 666 (4.6)
Sex Male 376 (59.5) 687 (20.7) 296 (5.6)
Female 274 (48.5) 0.83 (0.82-0.85) 505 (13.5) 0.64 (0.63-0.65) 370 (3.9) 0.79 (0.78-0.8)
Marital statust Married/common law 345 (50.7) 687 (16.2) 327 (4.8)
Widowed/separated/divorced 41 (48.2) 0.76 (0.73-0.79) 295 (21.6) 1.69 (1.66-1.71) 286 (4.0) 0.57 (0.56-0.59)
Single, never married 264 (65.4) 1.86 (1.82-1.90) 210 (20.5) 1.67 (1.64-1.70) 3(6.4) 0.89 (0.86-0.92)
Household <$30,000 122 (61.7) 240 (18.4) 224 (4.0)
incomet $30,000-$49,999 112 (51.1) 0.79 (0.76-0.82) 199 (17.9) 0.92 (0.90-0.94) 113 (3.9) 1.03 (1-1.05)
$50,000-$79,999 133 (46.8) 0.56 (0.55-0.58) 262 (19.4) 0.87 (0.85-0.88) 68 (4.8) 1.22 (1.19-1.25)
$80,000+ 148 (55.1) 0.68 (0.66-0.71) 268 (16.6) 0.63 (0.62-0.64) 52 (8.2) 1.61 (1.57-1.65)
Missing 135 (61.5) 0.92 (0.89-0.95) 223 (14.9) 0.65 (0.64-0.66) 209 (4.6) 1.22 (1.2-1.24)
Household size 1 136 (53.2) 393 (19.4) 332 (4.8)
2 164 (56.0) 1.56 (1.50-1.62) 461 (13.4) 1.12 (1.10-1.15) 298 (4.0) 0.45 (0.44-0.46)
3 153 (53.1) 1.58 (1.52-1.64) 164 (19.3) 1.77 (1.73-1.80) 26 (6.5) 0.73 (0.71-0.75)
4+ 197 (55.8) 1.67 (1.61-1.73) 174 (20.2) 1.84 (1.80-1.87) 10 (7.2) 0.58 (0.56-0.6)
Immigration Born in Canada 588 (56.1) 1027 (17.2) 524 (4.2)
status <9 years in Canada 26 (50.8) 1.08 (1.04-1.11) 22 (14.8) 0.78 (0.76-0.80) 6 (25.6) 7.03(6.74-7.34)
10+ years in Canada 36 (49.7) 0.69 (0.67-0.71) 143 (17.8) 0.95 (0.94-0.96) 136 (5.5) 1.31 (1.29-1.33)
Number of 0 136 (73.9) 245 (36.0) 108 (9.8)
physician 1 109 (72.1) 0.98 (0.95-1.02) 238 (23.7) 0.56 (0.55-0.57) 114 (7.6) 0.69 (0.67-0.7)
consultations 2 122 (65.9) 0.81(0.78-0.83) 212 (19.9) 0.45 (0.44-0.45) 131 (7.3) 0.72 (0.71-0.74)
in the 3 73 (55.3) 0.49 (0.47-0.50) 120 (13.2) 0.26 (0.26-0.27) 76 (3.5) 0.34 (0.33-0.35)
previous year 4 45 (28.6) 0.15 (0.15-0.16) 109 (10.4) 0.19 (0.18-0.19) 76 (2.3) 0.22 (0.21-0.22)
5+ 165 (41.2) 0.28 (0.27-0.28) 268 (12.2) 0.23 (0.22-0.23) 161 (3.1) 0.31 (0.3-0.31)
Number of 0 451 (56.3) 631 (20.5) 219 (6.9)
chronic 1 150 (50.5) 1.06 (1.03-1.08) 349 (15.2) 0.82 (0.81-0.82) 246 (4.4) 0.78 (0.77-0.79)
health 2 39 (51.8) 1.32 (1.27-1.37) 147 (12.6) 0.74 (0.73-0.75) 131 (3.7) 0.74 (0.72-0.75)
conditions 3+ 10 (62.3) 4.92 (4.50-5.38) 65 (11.3) 0.62 (0.61-0.64) 0 (2.6) 0.56 (0.55-0.58)
Perceived health Excellent 68 (61.5) 108 (21.3) 63 (7.7)
Very good 222 (58.8) 0.91 (0.88-0.94) 345 (19.4) 0.98 (0.97-1.00) 190 (5.1) 0.78 (0.77-0.8)
Good 264 (52.7) 0.77 (0.74-0.80) 442 (15.6) 0.83 (0.81-0.84) 226 (4.4) 0.72 (0.7-0.74)
Fair 81 (52.0) 0.73 (0.70-0.76) 199 (14.9) 0.79 (0.77-0.80) 140 (3.7) 0.72 (0.7-0.74)
Poor 5(34.7) 0.24 (0.23-0.26) 98 (19.3) 1.39 (1.36-1.43) 47 (3.6) 0.83 (0.8-0.86)
Body mass <25 189 (63.9) 319 (19.9) 241 (4.4)
index¥, kg/m2  25-30 227 (56.6) 0.85 (0.83-0.87) 473 (18.2) 0.96 (0.95-0.97) 279 (5.0) 1.14 (1.12-1.16)
>30 221 (45.8) 0.67 (0.65-0.69) 376 (14.4) 0.83 (0.82-0.84) 135 (4.1) 0.98 (0.97-1)
Missing 13 (41.4) 0.63 (0.59-0.68) 24 (17.8) 1.38 (1.34-1.42) 11 (5.7) 1.41 (1.35-1.48)
Smoking Not at all 401 (50.1) 773 (15.3) 562 (4.6)
Occasionally 29 (48.1) 0.91 (0.88-0.95) 52 (28.0) 2 (1.96-2.04) 16 (3.3) 0.7 (0.66-0.74)
Daily 220 (69.1) 2.03 (1.98-2.07) 367 (22.7) 1.58 (1.56-1.60) 88 (5.2) 1.13 (1.1-1.15)
Physical activity ~Active 188 (66.8) 256 (19.7) 128 (5.0)
Moderate 155 (54.0) 0.67 (0.65-0.69) 291 (18.2) 1.07 (1.05-1.08) 144 (4.3) 0.92 (0.9-0.94)
Inactive 307 (50.0) 0.62 (0.60-0.63) 645 (16.1) 0.93 (0.92-0.94) 394 (4.6) 1.17 (1.15-1.19)

All percentages were weighted using Statistics Canada’s bootstrap method, and frequencies were not weighted. *All adjusted OR reflect adjustments for all vari-
ables listed in this table and regional residence. 95% CI are not rounded to the first decimal place to show that point estimates are centred in the intervals;
tMarried/common-law and widowed/separated/divorced were combined, and the reported OR is for the combined group; *A ‘missing’ category was added for the
income and body mass index variables

male respondents and those who reported no physician consultations
in the previous year, excellent self-rated health and daily smoking.
Many of the other sociodemographic and health characteristics asso-
ciated with the absence of drug therapy differed across the age groups.
In respondents 60 years of age and older, being married, having a
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higher income, coming from a smaller household size, being an immi-
grant, having no other medical conditions, being overweight but not
obese and being physically inactive were significantly associated with
reports of no antihypertensive therapy. In respondents younger than
60 years of age, among whom a higher proportion were untreated,
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being single, having a low income, coming from a large household size
and having a normal body mass index were significantly associated
with the absence of antihypertensive treatment.

DISCUSSION

Treatment of hypertension is highly effective at preventing cardiovas-
cular events. In the present study, we found that 12.7% of hypertensive
adult Canadians were not taking antihypertensive drug therapy. We
found several characteristics of those less likely to be taking antihyper-
tensive therapy. In particular, approximately one-half of those younger
than 40 years of age were not taking antihypertensive agents. In addi-
tion, in all age categories, male respondents and those who reported no
physician consultations in the previous year, excellent self-rated health
and daily smoking were less likely to report pharmacotherapy.
Physicians need to be more alert to hypertensive Canadians with these
characteristics to ensure that they are appropriately treated.

Although several surveys have examined respondent characteris-
tics associated with lack of treatment or control of hypertension, there
are no consistent predictors of a lack of treatment other than age, sex
and region of the world studied (12-16). The inconsistent findings may
relate to unique aspects of health systems and hypertension programs
in different countries. In the Canadian Heart Health Surveys (1985 to
1992) and in surveys from other countries, younger, aware hyperten-
sive adults were also less likely to be treated than those who were older.
There was also a sex-related ‘gap’, with fewer men being aware of the
diagnosis or being treated for hypertension (17-19). Since the
Canadian Heart Health Surveys, there have been large increases in the
diagnosis and treatment of hypertension and a closing of the sex-
related ‘gap’ in Canada (6). Similar to Canada, national programs
implemented in other countries to improve hypertension treatment
and control have resulted in changes in the characteristics of respon-
dents who are being treated (18,19). A particular strength of our study
is that it provides contemporary Canadian data on which to develop
interventions to improve treatment.

Limitations

There are some limitations to the present study. The hypertension
diagnosis and treatment measures were self-reported and not verified.
Thus, there is likely to be some misclassification of both the presence
of hypertension and drug treatment. Furthermore, certain groups, such
as military personnel, those living on a reserve and who are institu-
tionalized were not sampled by the CCHS, and, thus, our results may
not pertain to these groups. Nevertheless, the results of the present
study are likely to be representative of aware hypertensive Canadians,
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