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1.Introduction




Introduction

Hypertension (HT) is a silent killer because it is deadly and has no early
significant symptoms. Approximately 7.1 million deaths per year may be attributable to
HT". It is a leading cause of cardiovascular morbidity and mortality and its prevention
and appropriate treatment are the key components of the management of this
condition® 3.

The emergence of chronic diseases epidemiology, and particularly of
cardiovascular epidemiology, after World War II, was followed by the development of
effective pharmacologic treatments in the 1950s, and their testing in randomized trials
starting in the 1960s. Epidemiological research started in 1950 with the Framingham
study” in the United States of America (USA) and later on, with the multinational Seven
Countries Study®. The concept of multifactorial origin of coronary heart disease was
proposed during the 60s. The fields of HT epidemiology, treatment, and control in
populations began to take their modern forms.

Numerous observational studies have demonstrated a powerful association of
high blood pressure (BP) with risk for CHD® ’. The relationship between BP and risk of
CVD events is continuous, consistent and independent of other risk factors®. This
association exists for men and women, younger and older people, in all races®.
Hypertension is also a major risk factor for heart failure™, peripheral arterial disease®?,
stroke® and kidney disease™?.

In Portugal the number of individuals in whom HT should be prevented to avoid
one case of CHD, according to the Framingham risk prediction models, is 15 among

men and 25 among women*®.

Definition and classification of hypertension

The level of BP is rarely the only risk factor for an outcome, but is almost always
part of a multifaceted pattern of risk. Nonetheless, practitioners need precise criteria for
the diagnosis of HT, even if arbitrary. To consider a BP of 138/88 as normal and not in
need of treatment and one of 140/90 as abnormal and in need of treatment is obviously
inappropriate, but medical practice requires decisional criteria to be used for workup
and therapy.

The conceptual definition of HT incorporates the increased risk for cardiovascular

diseases and is based on benefits, risks, costs, death, disability and quality of life.
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Table 1. Definition of hypertension according to three different societies.

o . British Hypertension
Guideline definition 2007 ESH/ESC : JNC 7
Society

Blood Pressure ) ) ) ) ) ) . ) .
Systolic  Diastolic | Systolic  Diastolic | Systolic Diastolic

(mm Hg)
Optimal <120 <80 <120 <80 - -
Normal 120-129 80-84 <130 <85 <120 <80
High normal 130-139 85-89 130-139 85-89 - -
Pre-hypertension - - - - 120-139 80-89
Hypertension
Grade 1 (mild) 140-159 90-99 140-159 90-99 140-159 90-99
Grade 2 (moderate) 160-179 100-109 160-179 100-109 2160 2100
Grade 3 (severe) 2180 2110 2180 2110 - -

Isolated systolic

) 2140 <90 - - - -
hypertension

Grade 1 - - 140-159 <90 - -

Grade 2 - - =160 <90 - -

ESH/ESC - European Society of Hypertension/European Society of Cardiology
JNC - Joint National Committee

Guidelines for treatment of arterial HT were first published in 1977*, and were
regularly updated since then. National and international guidelines have been
increasingly standardized and unified in fewer versions. However, there still exist
different definitions according to scientific societies (Table 1). In Europe, the currently
used definition (2007 Guidelines for the management of arterial HT by The Task Force
for the Management of Arterial Hypertension of the European Society of Hypertension
and of the European Society of Cardiology (2007 ESH/ESC)) was retained from the
previous version of the same document in 2003. The most recent USA
recommendations came from The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7).
Inside Europe, some countries have their own guidelines, such as the guidelines from
the British Hypertension Society.

The main difference between existing guidelines is the name of categories and
not the cut-points. All definitions consider HT as systolic BP 2140 and/or diastolic 290
mmHg, but the American guidelines abandoned the term “optimal” and included the
term “pre-hypertension”. This new designation intended to disclose the recognition that
early intervention by adoption of healthy lifestyles could reduce BP and decrease the

rate of its progression to hypertensive levels in these individuals. This is based on the
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fact that even below categorical HT, subjects with high-normal BP (130-139 mmHg
systolic and/or 85-89 mmHg diastolic) are at increased risk for CHD compared with
those with optimal values® *> . However, the most striking novelty in these recent
guidelines is the focus on addressing total cardiovascular risk more than looking only to
the BP level.

Factors influencing blood pressure level

Hypertension is involved in a complex web of causation, in which some factors
are both its cause and consequence. Moreover, many of these risk factors interact with
HT in the influence on cardiovascular risk. A number of important causal factors for HT
have been identified, some of them modifiable but others not.

Age, a hon-maodifiable risk factor, is strongly associated with HT. The prevalence
of HT increases with advancing age to the point where more than half of people 60-69
years of age and approximately three-fourths of those 70 years of age and older are
affected"’.

Substantial evidence documented that body weight is directly associated with BP
and that excess body fat predisposes to HT®. In a meta-analysis of randomized
controlled trials, mean systolic and diastolic BP reductions associated with an average
weight loss of 5.1 kg were 4.4 and 3.6 mmHg, respectively®.

Some studies have shown a U- or J-shaped association of mortality with alcohol
consumption, meaning that low and moderate drinking results in a reduced mortality
compared with non-drinkers, while heavy drinkers have a rising death rate?®. However
this relationship has recently been challenged, based on a meta-analysis of available
data, that suggested a linear relationship between alcohol consumption, BP levels and
prevalence of HT in populations?.

Dietary salt intake is a contributor to BP elevation and consequentially to the

prevalence of HT?* #

. According to randomized controlled trials in hypertensive
patients*, reducing sodium intake by 4.7-5.8 g per day reduces BP by an average of 4-
6 mmHg.

Lack of physical exercise is a strong predictor of cardiovascular mortality
independent of BP and other risk factors®®> A recent meta-analysis concluded that
dynamic aerobic endurance training reduces resting systolic and diastolic BP by 3.0/2.4
mmHgZ6. Even moderate levels of exercise lowered BP, and contribute also to reduce

other risk factors for cardiovascular diseases?’.
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The nicotine in cigarette smoke acutely raises BP, even in addicted smokers?®.
However cross-sectional data on smokers and non-smokers are not consistent. Some
studies find smokers to have a higher BP?, whereas others find to have lower BP®.
Regardless of this putative effect, all smokers should be strongly advised to quit,
because smoking is associated with multiple effects and contribute to major
cardiovascular damage.

Multiple studies suggest that people exposed to repeated psychological stresses
may develop HT more frequently than would otherwise similar people who are not
stressed®. Exposure to major catastrophes, such as earthquakes and massive
explosions, leads to higher levels of BP that may persist for months *.

It has been clearly established that HT and diabetes® coexist more commonly
than is predicted by chance. In patients with type 2 diabetes, almost all of whom are
obese, HT is more common than among obese people without diabetes *.

The prevalence of all the above-mentioned characteristics is high, so in order to
prevent BP levels from rising, primary prevention measures should be introduced to

reduce or minimize these causal factors in the population.

Prevalence of high blood pressure

Global assumptions are difficult due to heterogeneity between countries.
According to a systematic review of studies reporting data from 1980 and 2004, the
overall worldwide prevalence of HT was approximately 26% in adult population®*.

In the USA, the prevalence of HT has increased from 50 million in 1990 to 65
million in 2000%. Reported differences by gender and race are small. The increasing
prevalence is primarily a consequence of trends for the population to become older and
more obese of increasing survival of hypertensive patients as a result of improved
lifestyles or more effective drug therapy.

Research from WHO MONICA Project found inverse trends in HT prevalence in
a sample of 24 populations from different countries worldwide®. The global analysis
found that age-adjusted prevalence of HT decreased, during a 10-year period, from the
mid-1980s to mid-1990s. This decrease is explained by the introduction of new drugs
and non-pharmacological measures for the prevention and management of HT.
However this is not true for all countries. Finland, Poland, Russia, Germany, ltaly are
examples of countries with an increasing trend in HT prevalence. The highest

prevalence was reported in Finland among men and in Russia among women, while
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the lowest prevalence was found in Spain in both genders. It is very important to refer
that the WHO MONICA Project sample mainly represents populations from developed
countries.

Data from national surveys in six European countries®’, performed in the 1990s,
using similar sampling and reporting techniques, estimated the prevalence of HT as
38% in Italy, 38% in Sweden, 42% in England, 47% in Spain, 49% in Finland and 55%
in Germany. In Portugal, data suggest that 3,311,830 people have HT (42.1%)%.

As a result of progressive urbanization and westernization of their lifestyle,
developing countries are now undergoing an epidemiological transition. These changes
are leading to a new epidemiological situation with a decline in infectious diseases and
emergence of cardiovascular diseases. Ideal data on HT prevalence and incidence
based on large population-based surveillance that use standardized and validated
protocols are lacking for most developing countries. However, the reported HT
prevalence was 27.2 in India®®, 40.6% in Syria*°, 23.9% among men and 13.7% among
women in Vietnam* and 27.1% among men and 30.2% among women in Tanzania*.
These values are lower compared with HT prevalence in developed world, but the
global tendency is for these values to increase®.

Differences in HT prevalence are not only present between countries, but also
between racial or ethnic groups. The prevalence among U.S. Blacks is higher than in
Whites and Mexican-Americans in both genders and all ages®. A systematic review
including studies from 1995 to present confirms that in most studies HT was
significantly higher in Blacks than Whites*.

Although differences in prevalence between countries invite for immediate
attempts of interpretation, several important questions remain. Survey data for HT are
difficult to standardize, and mean differences in the range observed here might be
artificial. However, the possibility that the pattern of bias would be completely regional

seems remote.
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Awareness of hypertension

Early detection and adequate treatment of arterial HT improve prognosis and
may contribute to cost containment for health care providers. The first barrier is that
nearly one-half of hypertensive persons are unaware of their condition ** “°. This could
reflect insufficient contact with health care professionals to allow an accurate diagnosis
and communication of the findings to the person. In developing countries, contact
between the health care system and the community is limited. Mass screening could
provide a useful approach to increase awareness of the diagnosis but would have to be
repeated frequently for sustained effects. Such screening should, additionally, be
closely linked to diagnostic and treatment opportunities. In most developed societies,
adults come in contact with the health care community and can have their BP
measured on a relatively frequent basis. Under this circumstance, the challenge is to
ensure communication of the diagnosis in a way that the individual with HT can
understand.

On the other hand, the initial step for optimal management of patients with
arterial HT is the recognition and acceptance of updated recommendations by the
physicians themselves. The translation from scientific data to improvement in patient
care can be disturbed and interrupted in many ways. Compliance with guidelines by
physicians is influenced by knowledge and acceptance of guidelines (guideline
awareness) which may lead to changes in clinical practice. Some studies have
evaluated the awareness of physicians in respect to arterial HT. The Hypertension
Evaluation Project (HEP)*® found that only about a quarter of participating physicians
had sufficient guideline conforming knowledge about diagnosis and treatment of arterial
HT. Data of Hyman and Pavlik*’ showed that a substantial proportion of physicians
would not start antihypertensive treatment unless the BP exceeded values of 160/95
mmHg, which is in contrast to the recommendations of the guidelines. These results
suggest that further improvements in population HT control will require changes in
physician’s behavior. Data support the hypothesis that the physician and his guideline
awareness for the treatment process could be the origin of the unacceptable poor
treatment results of patients with arterial HT, more than the poor patient compliance.

Worldwide patients’ awareness of their HT varies from 25.2% to 75%%, and in

Portugal 46.1% were aware of their high BP,
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Treatment and control of hypertension

After the right diagnosis and assessment, the next step should be the
implementation of a correct treatment in order to achieve control. The primary goal of
treatment is to achieve the maximum reduction in long-term total risk of cardiovascular
morbidity and mortality. This requires, besides the appropriate treatment for raised BP
per se, the treatment of all reversible risk factors identified, including smoking,
dyslipidaemia, abdominal obesity and diabetes.

Epidemiological studies provide scientific evidence on the distribution and
determinants of high BP, establish the role of high BP as a risk factor and quantify the
potential value of treating and preventing HT in the general population. Clinical trials
have established that BP reduction in people with HT reduces the risk of a variety of

BP related endpoints*®*°

. It is estimated that antihypertensive therapy has been
associated with reductions in 30-40% in stroke incidence, 20-25% in myocardial
infarction and >50% in heart failure **. However, the proportion of treatment among
hypertensives is very low. It ranges from 10.7% to 66% worldwide®* and is 39.0% in
Portugal.

The recent guidelines recommend rational combinations of antihypertensives and
highlight the importance of lifestyle interventions®* *°. These should be implemented,
whenever appropriated, in all patients, including subjects with high-normal BP and
patients who require drug treatment. Weight reduction®, adoption of a healthy diet®™
(rich in fruits, vegetables and low-fat daily products), sodium intake reduction®,
physical activity>’ and moderation of alcohol consumption®® contribute to reducing BP.
Adoption of these lifestyles may even decrease the number and doses of
antihypertensive drugs and the overall cardiovascular risk. A large number of drugs are
currently available for reducing BP. More than two-thirds of hypertensive individuals
cannot be controlled with only one drug and will require two or more antihypertensive
agents selected from different drug classes®. Lifestyle measures should never be
abandoned with the initiation of drug treatment, especially in patients at high levels of
risk.

The decision to start treatment should be based both on the level of systolic and
diastolic BP and in the level of total cardiovascular risk. This is illustrated in Figure 1,
taken from the 2007 ESH/ESC Guidelines™.

According to these guidelines, it is recommended that BP be lowered at least to

below 140/90 mmHg in all hypertensive patients. However, treatment should be more
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aggressive in specific conditions, like in diabetics in whom the target BP is <130/80

mmHg.

Blood pressure (mmHg)

Other risk factors
OD or disease

No other risk factors

1-2risk factors

Normal
SBP 120-129
or
DBP 80-84

Established CV or
renal disease

23 risk factors, MS
556 Lifestyle changes
Dishistes Lifestyle changes

High normal Grade 1 HT
SBP 130-139 SBP 140-159
or or
DBP 85-89 DBP 90-99

Lifestyle changes
for several weeks
then drug treatment
if BP uncontrolled

Lifestyle changes and
consider drug
treatment

Grade 2 HT Grade 3HT

SBP 160-179 SBP=180
or or

DBP 100-109 DBP=110

Lifestyle changes

for several weeks
then drug treatment

if BP uncontrolled

Lifestyle changes
for several weeks

then drug treatment
if BP uncontrolled

Figure 1. Initiation of antihypertensive treatment (Table from Mancia, G. et al. ESH-ESC
Practice Guidelines for the Management of Arterial Hypertension: ESH-ESC Task Force on the
Management of Arterial Hypertension. J Hypertens 2007;25:1751-62).

Only a minority of hypertensive patients are effectively managed, suggesting that

the guidelines are not being strictly followed, or the adherence to lifestyle changes and

long-term compliance with multiple drugs are major problems. According to a recent

systematic review that summarizes studies from 1980 through 2003*, the percentage

of hypertensives that are controlled varies from 0.9% in Korea, 5.0% in Spain, 9.3% in
the UK, 16% in Canada, 31% in the USA to 38% in Barbados. In Portugal 11.2% had
their BP controlled (<140/90 mmHg)®.

The low proportion of awareness by hypertensive subjects, the poor guideline

awareness by physicians and non-compliance by patients may contribute significantly

to these disappointing results, and explain why HT remains a leading cause of death

worldwide.
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Specific features of Portugal

Current international guidelines recommend that they should be adapted at
national level, depending on local cultural background, socioeconomic situations, and
heath care organization. Sociedade Portuguesa de Hipertensdo has issued its own
guidelines®. Similarly to the European document, the authors emphasize the
assessment of total absolute cardiovascular risk before prescription of individual
treatment, modification of lifestyles before/with pharmacological treatment and the
importance of follow-up of the patients. However, blood pressure categories are
different from the 2007 ESH/ESC guidelines. The Portuguese guidelines recommend
fewer categories, excluding "optimal blood pressure”, "grade 3 hypertension" and
"isolated systolic hypertension”.

In Portugal, barriers that preclude an effective primary prevention, treatment
and control of HT are mostly shared by other societies, starting from an insufficient
attention to health education by health care professionals, lack of access to places to
engage in physical activity, increasing habits of eating out, large amounts of sodium
added to foods by the food industry and restaurants, higher costs of food products that
are poor in sodium and calories and lack of exercise programs in adolescence.
Overcoming the barriers will require a large program directed not only to high-risk
populations, but also to communities, schools, worksites, and the food industry.

The “National program for prevention and control of cardiovascular diseases” ®*,
emphasizes the need to inform and educate the population, to explain in a way that
each person understands the message, allowing people to choose to adapt and take
more healthy and desirable options within their own lifestyle. For HT, the aims are to
increase the proportion of hypertensives diagnosed and controlled, by introducing
technical guidelines, based on international consensus adopted by the scientific
community on diagnosis and treatment of HT for health professionals, a self-help
manual for surveillance and control of BP, for the hypertensive patient and to develop

studies on prevalence, awareness and control of HT.

With this work we will try to clarify and update missing information regarding HT

and to explain its awareness, treatment and control, worldwide and in Portugal.

10
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Aims

We intended to provide updated data on prevalence, awareness, treatment and control

of hypertension, worldwide and in our community. The specific aims were:

1. To systematically review data from community-based studies published since 2001, in
order to quantify differences in prevalence, awareness, treatment and control between

genders and level of development of countries.

2. To estimate the prevalence, awareness, treatment and control of hypertension in a

representative sample of urban adults from Porto, Portugal.

3. To identify the determinants of awareness, treatment and control of hypertension in a
representative sample of urban adults from Porto, Portugal.
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3.1. Decreasing gap in prevalence, awareness,
treatment and control of hypertension between

developing and developed countries
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DECREASING GAP IN PREVALENCE, AWARENESS, TREATMENT AND CONTROL OF

HYPERTENSION BETWEEN DEVELOPING AND DEVELOPED COUNTRIES

Marta Pereira’, Nuno Lunet!, Ana Azevedo®, Henrique Barros*

'Department of Hygiene and Epidemiology, University of Porto Medical School;
Cardiovascular R&D Unit; Public Health Institute of the University of Porto (ISPUP).

Abstract

Objective: This systematic review aimed to quantify differences in prevalence,
awareness, treatment and control between world regions, in the last six years.
Methods: We searched Medline (prevalence AND awareness AND treatment AND
control AND (hypertension OR high blood pressure)) for population-based surveys.
Prevalence, awareness, treatment and control of hypertension were compared

between men and women, and developing and developed countries, adjusting for age.

Results: We identified 248 articles, of which 204 did not fulfil inclusion criteria and were
excluded. The remaining articles reported data from 35 countries. The median
prevalence of hypertension ranged from 28% in women from developing countries to
41% in men from developed countries. Awareness and treatment were 1.7-fold higher
in men from developing countries compared to women from developed countries. The
proportion of control among all hypertensives doubled from 7% in men from developing

to 14% in women from developed countries.

Conclusion: There were no significant differences between developed countries and
developing countries, except in a higher prevalence in men. Developing countries are
coming closer to developed countries regarding the prevalence, awareness, treatment

and control of hypertension.
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Introduction

Hypertension (HT) affects approximately one billion individuals * and is a major
risk factor for coronary heart disease, heart failure, cerebrovascular disease and
chronic renal failure #°. The high incidence of these diseases and the high prevalence
of HT in all populations make it the single most important cause of worldwide morbidity
and mortality ® .

The importance of HT as a global problem has been increasingly recognized
and it is an essential feature of current epidemiological transition. Major changes in the
health profile of many developing countries are taking place®. Life expectancy in these
countries is increasing, and people are increasingly exposed to diseases of old age like
hypertension and cardiovascular diseases (CVD)°. It is currently common knowledge
that CVD play an important role in the profile of morbidity and mortality in these
societies. The World Health Organization estimated that, in 1999, low and middle
income countries contributed to 78% of CVD deaths and that by 2010 CVD are
expected to be the leading cause of death in developing countries™.

It has been convincingly demonstrated that adequate management of HT can
effectively reduce the risk of stroke, myocardial infarction'*, chronic kidney disease'”
and heart failure™. Primary prevention of HT involves actions at the community level
aiming to reduce obesity, alcohol and salt consumption and increase physical activity
14 Effective control of HT in the community warrants an improvement in awareness
(among both health professionals and the general population), assessment of overall
absolute CVD risk and increase in the efficiency of the nonpharmacological and
pharmacological interventions to reduce this global risk'®>. Until the last decade, the
worldwide picture regarding awareness, treatment and control of HT was far from
optimal*®.

To adequately contextualize the magnitude of HT as a public health issue, local
data and perspectives are not enough. The prevalence of HT varies widely across
countries, the ratio between regions with highest and lowest HT prevalence surpassing
20 in men and 11 in women *°. Previous systematic reviews'®*® have covered surveys
with data collected until the early 2000’s. During the last six years, many studies were
published reporting data from specific cities, regions or national surveys. To have an
up-to-date worldwide view, it is important to assemble more recent data and to quantify
differences between world regions. The aim of this study was to systematically review
data from community-based studies published since 2001, in order to quantify

differences in prevalence, awareness, treatment and control between world regions.

21



Papers

Methods

A systematic literature review was carried out on Medline using the expression:
“prevalence AND awareness AND treatment AND control AND (hypertension OR high
blood pressure)”. The search was restricted to studies published from March 2001
through August 2007. The selection criteria were set a priori and applied independently
by two reviewers (MP and AA). Studies were included if they were population-based
and reported gender-specific prevalence, awareness, treatment and control of
hypertension, and the definition of hypertension. There was no restriction concerning
the date of the survey. When the abstract provided all the required data, no language
restriction was applied regarding the full text; if the full text was necessary, selection
was restricted to articles published in English, French, Portuguese or Spanish.

For each study, we abstracted information about definition of hypertension,
blood pressure measurement methods, country/region, date of data collection, upper
and lower limits of the participants’ age, sample size, prevalence of hypertension,
proportion of awareness and treatment among the hypertensive participants and
proportion of control among treated and hypertensive participants. The data for
prevalence, awareness, treatment and control of HT were collected for men and
women separately. In cases in which the age range of the participants was not
reported, we considered: the upper/lower limit as the last specific limit reported
plus/minus the range of the closest class, if the data were presented by age groups (for
example, for classes <30 years, 30-39, 40-49, =250, we would consider the overall
range as 20 to 59 years); the upper/lower limit as mean plus/minus two times the
standard deviation, if only summary data, but not distribution by age classes, were
reported. When there were estimates from more than one country in the same study,
we considered country-specific estimates. When the study only presented separate
results for different regions within one country, we considered region-specific
estimates. There was one study that presented the results for different ethnic groups
separately. In this case, we computed one estimate weighted by the percentage of the
population of each ethnic group in those countries given by demographic data
presented in census *°.

We defined hypertension as systolic blood pressure = 140 mmHg and/or
diastolic blood pressure = 90 mmHg and/or self-reported current use of blood pressure-
lowering medication®. The articles that only presented other definitions of hypertension
were excluded. Awareness of hypertension was defined as a self-reported prior
diagnosis of hypertension by a health-care professional among those with

hypertension. Treatment of hypertension was defined as self-reported current use of
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pharmacologic medication to manage high blood pressure among those with
hypertension. Control of hypertension was defined as having an average systolic blood
pressure <140 mmHg and an average diastolic blood pressure <90 mmHg, in the
context of pharmacologic treatment and among those with hypertension.

Countries were classified by geographical world regions and as developed or
developing according to the United Nations classification®.

The estimates of prevalence, awareness, treatment and control of HT obtained
in each study are presented individually (Appendix — Table A) and as median value for
all studies, developing and developed countries, and each specific region. Additionally,
age-adjusted mean levels were computed for each geographical region.

Mean prevalences were compared between men and women, and between
developing and developed countries, using multiple linear regression models.
Prevalence of HT, awareness, treatment and control were used as dependent variables
and lower and upper age limits in each study, gender of the participants enrolled in the
study, development status (developed or developing) of the country and an interaction
term between gender and development status as independent variables. The
coefficients presented reflect the differences in estimates of prevalence, awareness,
treatment and control of HT (expressed as percentage) between men and women,
according to development status, and between developing and developed countries,
according to gender. Gender-specific estimates of prevalence, awareness, treatment
and control of HT for each region were calculated using multiple linear regression
models adjusting for age.

In all adjusted models, confidence intervals were calculated using robust
estimates of the standard errors, to account for the dependence among the
observations made in the same countries, considered to belong to the same

conglomerate.
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Results

We identified 248 publications and excluded 204 as described in Figure 1. In
the remaining 44 articles ?***, data were stratified by country and sex and, finally, we
obtained 136 prevalence estimates, reporting data from 35 countries. The
characteristics and results of individual studies are presented in Table A (Appendix).
Table 1 shows the geographical distribution of the studies by region and country. Forty-
four of these studies came from developed countries and 24 from developing countries.

Most studies (69%) covered one region within one country, 19% had national
coverage and 12% reported summary estimates for one country based on samples
from several regions despite lack of national representativeness. The device used to
measure blood pressure was a random-zero or standard mercury sphygmomanometer
in 67% of the studies, electronic in 24%, aneroid in 3% and in the remaining 6% the
type of device was not specified. The recommendations of the Joint National
Committee for the Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure (JNC 7) ® and European Society of Cardiology — European Society of
Hypertension Guidelines ** regarding the number of blood pressure measurements in
different visits were respected in only one study 3. In most other studies (59%) two
measurements were made in one visit, in 32% three measurements were made in one
visit, in 4% two or three measurements were made depending on the difference
between the first two measurements, and in one study only one measurement was
made in one visit. One study did not present the protocol for blood pressure
measurements .

We designed a world map (Figure 2) that illustrates the geographical distribution
of prevalence, awareness, treatment and control of HT, by sex. The median prevalence
of HT ranged from 28% in women from developing countries to 41% in men from
developed countries. Awareness and treatment were 1.7-fold higher in men from
developing countries in comparison to women from developed countries. The
proportion of control among all hypertensives doubled from 7% in men from developing
to 14% in women from developed countries (Table 2). As shown in Table 3, the
prevalence of HT was significantly higher in men in developed countries, while in
developing countries there was no significant difference by gender. Awareness,
treatment and control were significantly lower in men, both in developed and
developing countries. Differences between developed countries and developing
countries were not as obvious. The only statistically significant difference was observed

for prevalence among men, which was lower in developing countries. Although not
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reaching statistical significance, there was a trend towards a higher proportion of
awareness and control in developed countries in both sexes.

Data on prevalence by region and by sex are shown in Table 4. Among men,
Northern Europe showed the highest prevalence (45.8%), while the lowest prevalence
was observed in Australia / New Zealand (30.2%). North America presented the
highest proportion of awareness, treatment and control of HT (66.1%, 46.3% and
24.9%, respectively), while Southern Asia presented the lowest awareness (35.3%),
Southern Europe the lowest treatment (23.6%) and Northern and Central Asia the
lowest control rate (5.7%). In women, the highest prevalence of HT was reported in
Africa (40.3%) and the lowest in Australia / New Zealand (23.8%). South and Central
America presented the highest awareness, treatment and control proportions of HT
(73.6%, 62.5% and 33.2%, respectively), while Southern Asia presented the lowest
awareness (46.4%), Northern Europe the lowest treatment (29.9%), and Northern

Europe the lowest proportion of control (10.0%).

Discussion

In this study, we report a lower prevalence and higher awareness, treatment
and control of hypertension among women and these results are consistent with
previous data '°. There were no significant differences between developed countries
and developing countries, except for prevalence, which was 7.9% higher in men.
Despite not reaching statistical significance, awareness of HT was 7% higher in both
men and women from developed countries in comparison with developing countries.

The distribution of hypertension in populations is influenced by a number of

factors, including genetic and environmental .

However, given the different
methodologies between surveys, especially regarding age and gender of the
population under study, number of measurements of blood pressure and time interval
between measurements, the differences in reported estimates do not necessarily
reflect true differences in susceptibility. In a careful systematic review, selection of
studies with defined characteristics may reduce this variability and allow insight into
real effects. The number of included studies varied according to geographical area,
with the majority of studies presenting results from developed countries. Despite the
lower representation of studies from developing countries, we found original data in the
required format from all continents. The sample size in studies from developing
countries was not smaller, in comparison to developed countries, arguing in favor of
their precision. When there was more than one study from the same country, we

included all studies because overall data from several studies is more likely to lead to a
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more representative overview of the whole population. Still, to avoid overweighting
those countries in the global estimates, we considered all studies from the same
country to belong to one cluster, thus taking into account the dependence of
observations.

The definition of HT as a dichotomous concept must be based in arbitrary cut-
off BP values. The threshold for HT used in this systematic review is that currently
recommended by the European and American guidelines at an office or clinic
environment ** ®. A more comprehensive view could be reached by including all
studies regardless of the definition used. This heterogeneity, however, would

| ¥ considered

unbalance comparisons. A previous systematic review by Lawes et a
average blood pressure levels alternatively to prevalence of HT and found that Europe
had the highest mean systolic blood pressure (SBP) levels and Asian populations had
the lowest mean SBP levels. Given that we intended to review a wider perspective on
HT, including not only prevalence but also data leading to levels of control, the
dichotomous concept was the only acceptable option, in order to be able to translate
the classification of subjects into decisions on interventions and their success.

The individual studies used different methodologies regarding blood pressure
measurement and selection of subjects. To take into account one of the most important
of these differences we adjusted for age by including the upper and lower age limits of
the participants, when assessing differences by gender and development status of the
countries. In another model, not shown, the year of data collection of the study was
taken into account and no difference was found in the results. Additionally, we included
an interaction term to account for the different effect of gender by development status
of countries and vice-versa. This analysis revealed an interaction between gender and
development status only on prevalence of HT. Assuming that differences in access to

69, 70

care by gender is less of an issue in developed than in developing countries , we

expected a higher rate of awareness and treatment in women than men in developed

countries, reflecting higher health concerns in women™ 7

, while in developing
countries the opposite trend would be compatible with easier access to care by men”.
The fact that this anticipated pattern was not confirmed by the data may reflect a
desirable attenuation of gender inequalities in developing countries. The results clearly
show that, overall, women were more aware of their status and more likely to get
pharmacological treatment. Original studies on the association between gender and HT
have been contradictory. Several studies showed that female gender is a strong

I 74, 75

indicator of success in HT contro and others reported no differences between

genders °, while in others men had better control of HT " ®. Concerning results of
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previous systematic reviews, the differences between genders on prevalence,
awareness, treatment and control are consistent with our results, although none of
them quantified differences by developing and developed countries™® *’.

Until recently, HT was associated with wealth. This relation was reflected by a
higher prevalence in developed countries®® and a positive association between growth
national product (GNP) per capita and prevalence of HT in developing countries,

|79

according to a review by Fuentes et a of population-based studies carried out from

1980 to 1998. Apparently, differences between developed and developing countries

are decreasing. Kearney et al. *°

, in a systematic review including studies from 1980
through 2003, suggested that the prevalence of HT had remained stable or decreased
in developed countries and had increased in developing countries. We only found
differences on the prevalence of HT by development status among men, and even this
difference was not large despite statistically significant. Developed countries had higher
levels of awareness, likely reflecting more difficult access to health care in developing
countries. These differences may be underestimated, because the developing
countries were represented by fewer studies, especially from the poorest countries.
The worldwide low proportion of control among treated hypertensives suggests low
compliance by patients and low aggressiveness in HT management by physicians,
since the effectiveness of drug treatment is well documented® .

The limitations of this systematic review were the language restriction, the
utilization of a single search engine and the option to include only papers that
presented values of prevalence, awareness, treatment and control stratified by sex.
Publication bias is not a major issue, because this is not an analytical study, and it is
not likely that the success in publication depends on the prevalence found. We can
assume that studies which included larger samples and more thorough methods get to
be published in more highly ranked journals, but the possibility of accessing the full text
of publications in other journals has largely increased. We could have introduced
selection bias by including only the studies with estimates on prevalence, awareness,
treatment and control, although it is not likely that prevalence would be systematically
higher or lower in studies reporting only this parameter. Given the gender differences
reported in this review, overall data for men and women together are not appropriate
and should not be presented even in original studies. The studies that only included
participants aged over 60 were excluded because estimates in this age range could not
be used to represent population-based prevalences. We restricted the studies by the
publication date and not by date of survey, because some studies did not present the

date of survey. We assume these dates are directly related with each other, although
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there is certainly heterogeneity and in all studies there is a gap of many months or
years between data collection and publication.

The overall trends show that developing countries are coming closer to
developed countries regarding the incidence and prevalence of chronic diseases,
namely CVD and their risk factors. The prevalence of HT in developed countries has
been decreasing. Given the low level of control among hypertensives in all countries
and the high cost of lifelong effective treatment, it is currently a major challenge that we
understand the reasons for the observed trends. This knowledge should be able to

support interventions to stop and reverse current trends in developing countries.
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248 articles

Exclusions:

119- data were from spedfic groups (eg. diabetic population),
clinical trials, articles not reporting original research results
(eg. consensus reports, practice guidelines)

11- anly participants aged =60 yvears werg included

34- data were already described in other studies or were
written in Chinese, Japanese, Russian, Czedh (if the abstract
did not have allthe information needed).

L J

25- hypertension was not defined as an average hblood
pressure =140/40 mmHg andfor use of antihvpertensive
medication or only self reported data were obtained by
questionnaire

15- datawere not stratified by gender

¢

44 articles

136
estimates

Figure 1. Systematic review flowchart, including the number and motive of articles

exclusion.
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Figure 2. Geographical distribution of prevalence, awareness, treatment and control of
hypertension, by sex. Data are expressed as median level of each region.
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Table 1. Geographic origin of the studies.

Regions

Number of
Studies

Country (nr of studies)

North America
Central, South
America and

Caribbean

Africa

Eastern Asia

South-Eastern,
South-Central and
Western Asia

Southern Europe

Northern Europe

Western Europe

Central and
Eastern Europe

Australia/ New
Zealand

10

10

11

Canada (1), USA (4)
Barbados (1), Antilles (1), Chile (1), Guadeloupe (1), Cuba (1)

Ghana (1), Tunisia (1), Seychelles (1)

China (5), Japan (1), Korea (2)

India (5), Malaysia (1), Thailand (1), Turkey (2)

Greece (4), Italy (3), Portugal (1), Spain (2)

Denmark (1), Finland (3), Sweden (2), United Kingdom/England (4)

Belgium (1), France (1), Germany (5), Switzerland (1), Netherlands (3)

Czech Republic (1), Poland (2), Russia (2)

Australia (1), New Zealand (1)
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Table 2. Median (interquartile range) prevalence, awareness, treatment and control of hypertension in different world regions.

Hypertension (%)

Awareness (%)

Treatment (%)

Control (%) *

Control (%) T

Sex median (P25-P75) median (P25-P75) median (P25-P75) median (P25-P75) median (P25-P75)
All men 38 (29-45) 45 (34-56) 25 (20-35) 31 (21-39) 8 (5-12)
countries \omen 31 (23-37) 60 (47-72) 36 (28-51) 36 (25-46) 14 (8-22)
men 30 (24-38) 36 (28-50) 23 (20-36) 27 (19-38) 7 (4-13)
Developing
women 28 (21-36) 48 (39-72) 33 (28-55) 30 (22-43) 11 (7-23)
men 41 (33-46) 50 (38-58) 26 (20-34) 32 (23-41) 8 (5-12)
Developed
women 32 (26-39) 62 (53-72) 39 (28-51) 39 (29-48) 14 (10-22)

P25 denotes 25 percentile;

P75 denotes 75 percentile;

* proportion of control among the treated;

T proportion of control among the hypertensive.
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Table 3. Effect of gender and level of development of countries on prevalence,

awareness, treatment and control of hypertension, adjusting for age and taking into

account the interaction between gender and level of development of countries.

Men vs. Women *

Developing vs. Developed t

Developing countries

Developed countries Men Women

B (95% CI) *

B (95% CI) * B (95% CI) * B (95% CI) *

Hypertension 1.7 (-1.5t0 4.9)

7.9(5.31010.4) -6.5(-11.3t0-1.8) -0.4 (-5.0 to 4.3)

Awareness -12.0(-18.3t10-5.8)  -12.5(-15.9t0-9.0) -6.7 (-14.7t0 1.3) -7.1 (-16.9 to 2.6)
Treatment 113 (-16.3t10-6.2) -11.4(-14.1t0-8.7) 0.7(-5.6106.9) 0.5(-8.410 9.4)
Control -4.4 (-8.6 10 -0.3) 52(-9.9t0-05) -3.7(-10.5t03.1) -4.4 (-12.510 3.7)

*Women as reference;

" Developed countries as reference;

* linear regression model including prevalence, awareness, treatment and control of HT as

dependent variables, and lower and higher age limits in each study, the development status

of each country (developed or developing), the gender of the participants and an interaction

term between gender and development status as independent variables;

B denotes the regression coefficient;

Cl denotes confidence interval.
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Table 4. Mean prevalence, awareness, treatment and control of hypertension, by region and sex, estimated by linear regression, adjusting for

age.

Prevalence (95% CI)

Hypertension

Awareness

Treatment

Control *

Control

North America

Central, South America
and Caribbean

Africa

Eastern Asia

South-Eastern, South-
Central and Western Asia

Southern Europe

Northern Europe

Men

women

Men

women

men

women

men

women

men

women

men

women

men

33.7 (30.7 to 36.6)
30.6 (25.7 to0 35.4)
33.1 (25.4 10 40.8)
33.5 (25.2 to 41.8)
40.5 (31.5 to 49.6)

40.3 (38.7 to 42.0)
33.6 (31.3 10 36.0)
26.9 (25.0 to 28.8)
31.3 (25.1to 37.6)
32.6 (27.9 to 37.2)
37.3 (28.5 to 46.0)
32.1 (24.4 10 39.8)

45.8 (37.7 to 53.9)

66.1 (58.3 to 73.9)
70.1 (65.3 to 75.0)
61.1 (46.6 to 75.6)
73.6 (56.1 to 91.0)
39.4 (20.1 to 58.6)
55.8 (35.7 to 76.0)

37.7 (24.9 0 50.6)

47.5 (36.8 0 58.2)
35.3 (32.0 to 38.6)
46.4 (34.4 0 58.5)
47.3 (43.0 to 51.5)
59.0 (49.7 to 68.3)

40.7 (33.0 to 48.4)

46.3 (40.3 10 52.3)
53.3 (42.4 t0 64.1)
38.4 (28.3 10 48.6)
62.5 (48.8 to 76.2)
34.5 (15.6 to 53.4)
49.0 (24.9 to 73.2)

24.1 (10.0 to 38.2)

34.7 (23.9 to 45.5)
27.1 (24.410 29.7)
30.6 (28.1 to 33.0)
23.6 (20.4 t0 26.7)
38.1 (32.7 to 43.5)

24.7 (19.8 to 29.6)

50.1 (39.5 to 60.8)
55.9 (46.0 to 65.8)
37.9 (24.8 10 50.9)
50.4 (37.5 to 63.3)
21.3 (17.0 to 25.6)
24.7 (9.6 to 39.8)

25.3 (19.7 to 31.0)

30.4 (23.2 to 37.5)
31.8 (29.6 to 34.0)
30.3 (24.7 to 35.8)
31.4 (20.5 to 42.2)
29.5 (21.0 to 38.0)

29.0 (19.5 to 38.4)

24.9 (18.0 to 31.8)
31.0 (21.0 to 41.0)
15.9 (7.6 to 24.2)
33.2 (18.6 to 47.8)
8.6 (1.9 to 15.2)
14.6 (0 to 30.2)

5.7 (2.0 t0 9.4)

10.5 (7.6 to 13.4)
10.6 (6.4 to 14.9)
11.8 (8.7 to 15.0)
7.3(3.4t011.1)
12.2 (7.0 t0 17.3)

8.0 (3.7 t0 12.3)
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women 34.9 (27.5t042.3) 52.1 (47.2t057.0) 29.9(22.6t037.2) 31.9(24.41039.4) 10.0 (5.4 to 14.6)
men  42.4 (37.4t047.4) 46.4 (40.61052.2) 27.1(24.8t029.4) 29.7(20.3t039.1) 9.5 (5.1t0 13.9)
Western Europe

women 29.3(24.21034.5) 63.0(59.1t066.9) 42.7 (38.71046.8) 44.5(36.31052.7) 22.2 (16.6 t0 27.7)

Central and Eastern men  41,2(34.1t048.2) 53.7(44.61062.8) 34.5(26.4t042.5) 29.1(23.3t035.0) 10.1 (4.3 to0 15.9)
Europe women 38.4 (27.2t049.7) 70.8 (67.8t073.9) 50.6 (43.1t058.0) 34.4 (21.3t047.5) 17.9 (9.7 t0 26.1)
men  30.2(20.3t040.0) 54.0 (44.6t0 63.4) 33.2(28.6t037.8) 50.9 (45.3t056.4) 16.7 (14.5t0 18.9)

Australia/ New Zealand

women 23.8(18.41029.2) 67.1(60.4t073.8) 38.2(30.2t046.2) 52.7 (44.31061.0) 19.6 (16.8 to 22.3)

Cl denotes confidence interval,
* proportion of control among treated hypertensives;

T proportion of control among hypertensives.
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Table A (Appendix). Studies’ characteristics, and prevalence, awareness, treatment and control of hypertension in individual studies.

Region Country YS‘;;]‘ Study Device Preparation Nr measurements/ Age Sample Sex Prevalence Aw$reness TreTatment Cg)ntrol erJntml
collection population Nr visits range size (%) (%) (%) (%) (%)
268 Women 26.0 69.0 34.0 40.0 13.6
Canada ** 1995 regional sample Sgﬂggg'rzneé?cgr 5 min 211 35-64
v 250  Men 31.0 57.0 34.0 330 112
567 Women 21.0 61.0 34.0 52.0 17.7
USA# 1989-1990  regional sample s:g:gg:g';eéfcﬁr 5 min 2/1 35-64
v 450  Men 30.0 56.0 17.0 44.0 75
5000 Women 29.0 69.3 56.1 63.3 35.5
North USA % 1999-2002  national sample - - 31 220
5000 Men 27.8 59.4 45.2 60.8 27.5
America
- - - 472 Women 59.0 77.0 75.0 52.0 39.0
USAZ 2006* regional sample 40-75>
220 Men 57.0 85.0 80.0 47.5 38.0
4654  Women 51.5 92.9 83.0 65.4 54.3
USA * 2003 national sample aneroid 5 min 211 45-85>
6952 Men 52.2 98.6 79.3 66.1 52.3
2472  Women 59.6 70.0 60.8 33.2 20.2
Barbados * 1988 national sample random zero 5 min 2/1 40-84
1835 Men 49.8 50.4 42.6 37.0 15.8
. 2979 Women 18.9 82.1 74.8 61.3 45.8
Central, Antiles® 20012002 Murtste electronic 5 min 31 <30- 50>
sampe 3134  Men 195 476 34.4 386 133
South America
. 4765 Women 23.0 75.2 66.5 56.8 37.8
and Caribbean Chile ¥ 2004 mUItl_Sllte standard mercury 30 min 211 15-75>
sampe 3707 Men 20.0 53.8 50.2 402 202
1332 Women 30.3 40.2 41.6 375 15.6
Guadeloupe ?  2001-2003  regional sample electronic 5 min 3/1 18-69
1088 Men 38.2 67.6 19.5 17.3 34
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918 Women 17.8 85.8 71.6 68.0 48.7
Cuba?® 2001- 2002 regional sample standard mercury - 31 15-74
749 Men 22.8 69.2 48.1 59.6 28.9
lti-sit 644 Women 28.0 40.3 32.6 22.2 7.2
Ghana ¥ 2004 rz:n']'sllee electronic 5 min 211 16-50>
P 787 Men 31.0 27.0 23.0 21.7 5.0
1091 Women 48.2 48.3 36.0 12.0 4.3
Africa Tunisia > 2000-2001 regional sample - - 2/1 40-69
746 Men 38.7 30.2 21.9 16.8 3.7
Republic of 687 Women 36.0 75.0 72.0 41.6 30.0
Seegﬁeligsoaz 2004 national sample standard mercury 30 min 3/1 25-64
y 568  Men 44.0 55.0 49.0 245 120
random-zero or 643 Women 36.0 63.0 31.0 21.0 6.5
China 1993 regional sample -l 5 min 2/1 35-64
&4 480  Men 38.0 49.0 19.0 14.0 2.7
multi-site 9906 Women 21.5 39.8 314 19.5 4.1
China * 1992-1994 sample standard mercury 5 min 31 35-59
P 8840 Men 24.1 34.9 23.3 19.6 2.7
multi-site 5063 Women 42.2 78.0 70.0 38.0 26.6
China ** 1999 sample - - 212 235
P 4640 Men 51.2 77.0 69.0 28.0 19.3
3927 Women 25.8 50.8 33.8 31.0 10.5
Eastern Asia China ® 2000-2001 national sample standard mercury 5 min 3/1 35-74
3777 Men 28.6 39.5 23.5 26.1 6.1
multi-site 6887 Women 33.0 46.0 38.0 34.2 13.0
Japan * 1992-1995 sample electronic 5 min 1/1 55§
P 4415 Men 37.0 39.0 27.0 37.0 10.0
China multi-site 2460 Women 19.0 39.0 28.0 18.0 5.0
(Taiwan) 1993-1996 sample standard mercury 5 min 2/1" >19
P 2434 Men 26.0 22.0 13.0 18.0 2.0
1948 Women 24.5 33.5 28.4 27.9 7.9
Korea *® 2000 regional sample standard mercury 5 min 3/1 18-92
2278 Men 41.5 20.1 14.7 20.9 3.1
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3454 Women 23.7 335 27.0 51.8 14.0
Korea * 2001 national sample standard mercury 5 min 2/1 20-60>
2620 Men 315 25.9 18.6 41.4 7.7
308 Women 18.8 79.3 31.0 44.4 13.8
Thailand *° 2006* regional sample standard mercury 15 min 2/1 35-60
219 Men 16.4 41.7 22.2 375 8.3
2891 Women 36.1 47.9 20.7 22.2 8.0
Turkey 2003 national sample  random zero 30 min 2/1" 18-80
2019 Men 27.5 27.9 37.0 38.6 8.2
1739  Women 33.4 20.7 20.5 20.2 4.1
India *? 2004* regional sample standard mercury 15 min 31 =30
1441 Men 33.2 22.8 22.4 15.9 3.6
11388 Women 33.9 37.0 25.0 25.0 6.0
Malaysia 1996 national sample electronic - 21 230
10003 Men 31.9 29.0 21.0 28.0 6.0
South-Eastern,
151 Women 52.3 44.3 35.4 25.0 8.9
South-Central India * 1999-2000 regional sample standard mercury 5 min 2/1** 40-60
163 Men 56.3 33.7 22.8 38.1 8.7
and Western Asia
705 Women 19.9 41.4 22.1 41.9 9.3
India *° 2003* regional sample standard mercury 10 min 2/1 220
557 Men 23.9 34.7 15.8 38.1 6.0
1040 Women 36.7 52.1 45.8 24.6 11.3
Turkey “ 1999 regional sample standard mercury 5 min 2/1 230
952 Men 29.7 33.9 26.9 23.7 6.4
1254  Women 17.2 26.2 16.8 44.2 28.4
India *’ 2007* regional sample standard mercury 5 min 2/1 20-65>
1096 Men 23.2 36.9 28 47 35.7
589 Women 29.0 60.8 49.7 28.2 14
India *® 2007* regional sample standard mercury 2 min 3/1 20-59
624 Men 26.1 45.4 35.6 18.8 6.7
5924  Women 33.6 55.4 30.9 324 10.0
Southern Europe Greece ¥ 2002-2004 regional sample standard mercury 5 min 3/1 217
5616 Men 28.5 44.6 19.7 33.3 6.6
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random-zero or 666 Women 31.0 43.0 31.0 14.0 4.3

Italy # 1993-1994  regional sample - o T 5 min 211 35-64
ry 651 Men 41.0 38.0 24.0 45.0 10.8
random-zero or 689 Women 41.0 48.0 25.0 31.0 7.8

Italy # 1994 regional sample - T 5 min 211 35-64
ry 685 Men 54.0 45.0 13.0 13.0 1.7
random-zero or 1211  Women 20.0 83.0 49.0 48.0 23.5

Spain # 1994-1996  regional sample - oo 5 min 21 35-64
y 1398 Men 19.0 62.0 31.0 67.0 20.8
2737 Women 38.9 56.1 48.1 32.1 15.4

Portugal® 2003 national sample electronic 5 min 31 18-90
2286 Men 495 36.0 30.6 23.4 7.2
15883 Women 43.8 60.2 51.4 27.3 14.0

Greece * 2001 regional sample standard mercury 5 min 2/1 20-86
11030 Men 45.2 46.4 37.6 27.0 10.2
892 Women 28.7 25.4 14.8 21.1 3.1

Greece * 1998 regional sample standard mercury 5 min 3/1 15-73
1045 Men 32.1 13.4 9.6 15.6 1.5
1154 Women 24.0 81.9 60.5 30.3 22.8

Greece ** 2001-2002  regional sample aneroid 30 min 31 35-75
1128 Men 38.0 79.4 35.3 37.7 10.7
1972 Women 46.0 70.0 47.0 22.0 12.0

Italy ** 1983-1985 regional sample standard mercury 5 min 31 30-79
1576 Men 41.0 64.0 41.0 24.0 11.0
1548 Women 20.7 61.3 47.6 375 18.8

Spain *® 2004 regional sample standard mercury 5 min 211 18-104
1336 Men 31.1 42.4 27.9 34.9 10.6
random-zero or 611 Women 23.0 55.0 26.0 39.0 10.1

Denmark 2 1991-1992 regional sample standard mercu 5 min 2/1 35-64
Northern Y 607 Men 34.0 33.0 19.0 13.0 2.5
Europe random-zero or 610 Women 49.0 65.0 26.0 31.0 8.1

Finland # 1992 regional sample (oo T 5 min 211 35-64
Y 568 Men 56.0 58.0 24.0 23.0 55
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random-zero or 595 Women 46.0 60.0 23.0 25.0 5.8
Finland 2 1992 regional sample - T 5 min 211 35-64
ry 508 Men 58.0 57.0 26.0 20.0 5.2
random-zero or 627 Women 43.0 51.0 21.0 28.0 5.9
Finland 2 1992 regional sample - T 5 min 211 35-64
ry 569 Men 60.0 43.0 15.0 32.0 4.8
random-zero or 749 Women 33.0 38.0 25.0 12.0 3.0
Sweden 1994-1996  regional sample - o0 5 min 211 35-64
&4 644  Men 46.0 33.0 19.0 18.0 3.4
random-zero or 596 Women 28.0 56.0 25 30.0 7.5
Sweden 1994 regional sample (oo T el 5 min 211 35-64
Y 568 Men 39.0 38.0 18.0 28.0 5.0
random-zero or 797 Women 32.0 36.0 17.0 39.0 6.6
Uk 1991-1992  regional sample - e 5 min 2/1 35-64
&4 812  Men 45.0 30.0 13.0 31.0 40
regional sample random-zero or 727 Women 31.0 51.0 28.0 42.0 11.8
UK # 1995 standard mercu 5 min 21 35-64
&4 678  Men 44.0 34.0 20.0 40.0 8.0
6307 Women 33.3 52.5 38.0 28.2 10.7
England > 1998 national sample electronic 5 min 31 216
5222 Men 41.5 25.7 25.7 31.1 8.0
4555  Women 30.1 63.9 52.4 43.9 23.0
England ¥’ 2003 national sample electronic 5 min 31 216
4279 Men 33.1 59.7 43.1 47.8 20.6
1921 Women 38.5 71.3 50.9 40.9 20.8
Germansy . : ; I
(SHIP) = 1997-2001 regional sample electronic 5 min 3/1 25-74
1823 Men 60.1 57.6 34.6 24.3 8.4
Western German 2151 Women 28.6 73.6 51.3 48.1 24.7
(KORA) A 1997-2001 regional sample electronic 5 min 3! 25-74
Europe 2073 Men 41.4 55.0 28.2 36.2 10.2
random-zero or 517 Women 22.0 78.0 54.0 63.0 34.0
Belgium ** 1990-1992  regional sample - o o 5 min 211 35-64
Y 487 Men 35.0 44.0 24.0 49.0 11.8
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random-zero or 872 Women 34.0 59.0 31.0 32.0 9.9
Germany #  1994-1995 regional sample standard mercu 5 min 211 35-64
Y 819 Men 46.0 52.0 21.0 12.0 2.5
random-zero or 669 Women 38.0 54.0 27.0 40.0 10.8
Germany #  1994-1995  regional sample standard mercu 5 min 211 35-64
Y 658 Men 47.0 43.0 18.0 20.0 3.6
random-zero or 432 Women 32.0 62.0 48.0 43.0 20.6
Germany #  1991-1992 regional sample standard mercu 5 min 2/1 35-64
Y 394  Men 40.0 49.0 28.0 16.0 45
random-zero or 770 Women 23.0 68.0 37.0 60.0 22.2
Switzerland #  1992-1993  regional sample standard mercu 5 min 2/1 35-64
Y 733 Men 37.0 53.0 22.0 27.0 5.9
12267 Women 14.7 52.3 41.0 52.2 21.4
France > 1997-1998  national sample electronic 5 min 31 <30-50>
17359 Men 27.3 334 21.7 34.1 7.4
808 Women 26.4 71.8 30.9 45.4 49.8
Netherlands ®  2001-2003  regional sample electronic 5min 2/1 35-60
575 Men 41.4 54.7 33.1 41.7 23.8
2729 Women 17.0 47.0 29.0 50.7 14.2
Netherlands ®  2000-2004  regional sample electronic 21 20-60>
2221 Men 31.2 24.8 14.0 32.3 4.5
696 Women 34.3 53.1 52.5 16.4 8.6
Netherlands ® 2004 regional sample electronic 5 min 2/1 18-65>
608 Men 47.6 36.2 28.2 29.9 8.4
regional sample random-zero or 763  Women 35.0 64.0 40 24.0 9.6
Poland® 1993 standard mercu 5 min 2/1 35-64
i 751 Men 44.0 51.0 20.0 29.0 5.8
regional sample random-zero or 598  Women 46.0 81.0 52.0 52.0 27.0
Russia ! 1995 standard mercu 5 min 2/1 35-64
Eastern Europe Y 586 Men 48.0 55.0 38.0 37.0 14.1
random-zero or 656 Women 54.0 65.0 41.0 32.0 131
Russia % 1994-1995  regional sample - o 5 min 211 35-64
Y 623 Men 45.0 42.0 20.0 21.0 4.2
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1525 Women 29.0 73.0 59.0 215 14.0
Poland ® 2002 national sample electronic - 31 18-93
1526 Men 29.0 60.0 50.0 21.2 10.0
c h lti-sit 1693 Women 31.1 73.4 60.7 41.9 25.4
Re i%‘fic s 2000-2001 ’ggr:]'sl'ee standard mercury 5 min 31 25-64
P P 1627 Men 42.3 63.0 44.3 370 164
random-zero or 688 Women 29.0 66.0 41.0 47.0 19.3
Australia® 1994 regional sample - 5 min 2/1 35-64
Australia/ Y 637 Men 38.0 51.0 33.0 47.0 15.5
New Zealand New random-zero or 727 Women 23.0 73.0 32.0 57.0 18.2
1993-1994 regional sample standard mercu 5 min 2/1 35-64
Zealand # v 745 Men 26.0 62.0 29.0 53.0 15.4

* Year of publication of the study, as year of survey was not reported,;

"Proportion of treatment and control among the hypertensives;

*Proportion of control among treated;

$Median age, as age range not described;

I'Mean of the second and third measurements;

7 |f the difference between the first two measurement results was higher than 10 mmHg, a third measurement was made;

** |f the difference between the first two measurement results was higher than 4 mmHg, a third measurement was made.
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3.2. Awareness, treatment and control of
hypertension in a Portuguese general population

— distribution and determinants
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AWARENESS, TREATMENT AND CONTROL OF HYPERTENSION IN A PORTUGUESE

GENERAL POPULATION — DISTRIBUTION AND DETERMINANTS

Abstract

Introduction: We studied the determinants of awareness, treatment and control of
hypertension (HT) in a representative sample of urban adults of Porto, Portugal.
Methods: Cross-sectional evaluation of 2310 community participants aged =18 years,
randomly selected from the urban population of Porto. The mean (standard deviation)
age was 53 (15) years for women and 54 (16) years for men and 61.5% were women.
Participants attended an interview and clinical examination at our department, including
blood pressure (BP) measurements, from 1999 to 2003. Hypertension was defined as
blood pressure 2140/90mmHg, considering 2 measurements on one day, and/or being
medicated with antihypertensive drugs. The proportions of awareness, treatment and

control were estimated among all hypertensives.

Results: The prevalence (95% confidence interval (Cl)) of HT was 42.7% (40.0-45.3) in
women and 46.7% (43.0-50.3) in men. Among the 707 women and 477 men with HT,
the prevalence of awareness, drug treatment and control was, respectively, 58.9%
(54.2-61.7), 51.2% (47.4-55.0) and 11.8% (9.3-14.2) among women and, 41.3% (36.6-
46.0), 34.6% (30.1-39.1) and 7.9% (5.3-10.5) among men. In multivariate analysis,
awareness of HT was positively associated with age in both genders, with diabetes
among women, and with body mass index (BMI) among men. Among women, users of
private practices as the main source of health care were less likely to be aware of HT.
Single, widower and divorced men were less likely to be aware of their HT, in
comparison with married/civil union men. In both genders, treatment was positively
associated with age and diabetes and inversely with physical activity. BMI was
positively associated with treatment only among men. Ethanol intake was associated
with a lower likelihood of BP control in both genders. In men, control of HT was

observed more often among diabetics and decreased with BMI.

Conclusion: We found a relatively low proportion of awareness, treatment and control
of HT in both genders, particularly among men. The identified factors provide important
information for improving BP prevention and control in this population. The concurrent
presence of additional cardiovascular risk factors was in general not associated with a
higher probability of treatment and control, although the proportional contribution of

patients and the health care system to this situation could not be assessed.
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Introduction

Hypertension (HT) is quantitatively the largest risk factor for cardiovascular
diseases (CVD)'. The risks of elevated blood pressure (BP) have been determined
from large-scale epidemiologic surveys, showing a strong, continuous and etiologically
significant positive association with CVD? 3. In Portugal, cerebrovascular disease, the
outcome that is most strongly associated with HT, is the main cause of death and
disability*.

High BP has evolved to epidemic proportions, requiring population-based
strategies for effective control and prevention. The effects of blood-pressure-lowering
regimens on major cardiovascular events are well established, based on randomized
controlled trials, and higher reductions in BP levels produce higher reductions in risk of
major cardiovascular events®. However, naturally low BP levels may offer a degree of
protection not provided by similarly low BP resulting from antihypertensive therapy ®*.

In Portugal, a national population-based study conducted in 2003 showed that
3,311,830 (42.1%) people had HT, 46.1% of these were aware of their high BP, 39.0%
were taking antihypertensive medication, and 11.2% had their blood pressure
controlled (<140/90 mmHg)®. It is important to understand which factors explain these
estimates, in order to identify barriers to prevention that must be overcome.

The aim of this study was to identify the determinants of awareness, treatment

and control of HT in a representative sample of urban adults from Porto, Portugal.

Methods

In a population-based cohort of 2485 subjects aged = 18 years and with
baseline information collected between 1999 and 2003, recruitment was made using
random digit dialing to select households in the city of Porto and subsequent simple
randomization of a person aged or exceeding 18 years in each household. Selection
was stratified in two age categories, with oversampling of subjects aged = 40 years. In
this process refusals were not replaced in the same household and the proportion of
participation was 70% '°. The investigation conforms to the principles in the Declaration
of Helsinki. The local ethics committee approved the study and participants provided
written informed consent.

Participants were invited to visit our department for an interview and clinical
examination. The Mini-Mental State Examination was used for the rapid evaluation of
cognitive impairment in individuals aged over 64 years. Those participants who scored
<24 were considered unable to provide reliable information and were excluded in the

analysis of the determinants obtained by questionnaire (tobacco smoking, ethanol
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intake, physical activity, family history of cardiovascular disease, marital status and
main setting for health care).

Blood pressure (BP) was measured on a single occasion by non-physician
trained interviewers, following the recommendations of the American Heart Association
1 Participants were instructed to take their medication and not to take alcohol,
tea/coffee, smoke or practise exercise in the 30 minutes preceding the measurement.
Two measurements of blood pressure separated by at least 5 minutes were taken with
a mercury sphygmomanometer after 10-minute rest, with no tight clothes, on the right
upper arm and at the heart level. The mean was considered and when the difference
was larger than 5 mmHg for systolic or diastolic BP a third measurement was taken
and the mean of the 2 closest values was registered. Systolic BP was identified by
phase | Korotkoff sound and diastolic BP by phase V.

Arterial hypertension was defined as systolic BP 2140 mmHg and/or diastolic
BP =90 mmHg and/or current antihypertensive drug therapy **. Awareness of HT was
defined as ever having been diagnosed with HT by a health professional.
Antihypertensive medication was considered after review of all the medicines taken
chronically in the previous year by the participant. Control was defined as the
proportion with systolic BP <140 mmHg and diastolic BP < 90 mmHg, among all
hypertensive subjects. The proportions of awareness, treatment and control are
expressed among all hypertensives.

Education was recorded as completed years of schooling and divided into three
categories; <4, 5-11 and 212 years. Anthropometric measurements were obtained
after a 12-hour overnight fast, with the participant wearing light clothing and no
footwear. Body weight was measured to the nearest 0.1 kg using a digital scale, and
height was measured to the nearest centimetre in the standing position using a wall
stadiometer. Body mass index was calculated as weight (kg) divided by squared height
(m?). The World Health Organization reported the following categories for BMI**: obese
(230 kg/m?), overweight (25.0—29.9 kg/m?), normal (18.5-24.9 kg/m?) and underweight
(<18.5 kg/m?. The small number of underweight participants in this study made
accurate inferences about this group impossible. Therefore, this category was joined in
normal weight. The waist circumference was measured midway between the lower limit
of the rib cage and the iliac crest and was classified according to the Third Report of
the National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation and Treatment of High Blood Cholesterol in Adults (ATPII1)™.

An overnight fasting serum sample was obtained to assess concentrations of
total cholesterol, low-density lipoprotein (LDL)-cholesterol, high-density lipoprotein

(HDL)-cholesterol, triglycerides, creatinine clearance and glucose. Participants were
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classified according to tertiles of total cholesterol/HDL and triglycerides. Participants on
anti-diabetic therapy and/or with fasting plasma glucose concentrations 2126 mg/mL
and/or diagnosed with diabetes by a health professional were considered to have
diabetes™. We estimated creatinine clearance using the Cockcroft—Gault formula®®
and we categorized it as moderate-severe renal failure if < 60 ml/min, mild renal failure
if 60-89 ml/min and normal if = 90 ml/min*’.

Data concerning alcohol consumption, type of alcoholic beverage (wine, beer,
and spirits) and lifetime alcohol consumption (exposure time, type of alcoholic
beverage, frequency, and amount consumed) were assessed using a questionnaire. A
photographic album was used to help the definition of the average portion size. The
qguantity of ethanol (grams (g) /week) was estimated by the multiplication of the quantity
and frequency intake of each drink by their alcohol content.

Physical activity was evaluated using a questionnaire exploring all professional,
domestic and leisure-time activities, detailing the intensity, duration and frequency for
each activity. Total activity was quantified as metabolic equivalent per day (metabolic
equivalent (MET)/day) and the subjects were classified according to tertiles.

Family history of CVD included events of stroke, sudden death and myocardial
infarction in parents and siblings. We considered the event that occurred at the
youngest age if more than one was documented. Marital status was grouped into
married/civil union and single, widow(er) or divorced/separated. Family history of CVD,
smoking habits, marital status and main setting for health care were self-reported.

Data are described using counts and proportions. Tertiles were identified
separately for each sex in all variables. Unconditional logistic regression was used to
estimate odds ratios (OR) for the association of independent variables and awareness,
treatment and control of HT. A multivariate analysis using logistic regression was
conducted to study the independent role of these factors. All variables that were
associated with the outcome in univariate analysis were included in the model at first,
except for smoking because the associations with ex-smoking status were interpreted
as non-causal. Then, we removed the variables that had no significant association with
the outcome and no confounding role on the effect of other predictors, one at a time,
until the final model. Results are reported as OR and 95% confidence intervals (CI). All
analyses were weighted according to the known age structure of the population of

Porto, obtained from census data in 2001, to account for the sampling procedure.
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Results

Among the 2485 participants in the study, 175 were excluded from this analysis
due to lack of information on BP. The characteristics of the remaining 2310 participants
are presented in table 1. The mean (standard deviation) age was 53 (15) years for
women and 54 (16) years for men and 61.5% were women. Overall, this population has
low levels of education, a high prevalence of overweight/obesity and very low physical
activity levels. Ethanol intake was high among men (median 226g/week) and low
among women (15g/week), with 504 (38.2%) women reporting no alcohol intake at all.

The prevalence (95% confidence interval) of hypertension was 42.7% (40.0-
45.3) in women and 46.7% (43.0-50.3) in men. Among the 1184 subjects with HT (707
women and 477 men), the prevalence of awareness, drug treatment and control was,
respectively, 58.9% (54.2-61.7), 51.2% (47.4-55.0) and 11.8% (9.3-14.2) among
women and, 41.3% (36.6-46.0), 34.6% (30.1-39.1) and 7.9% (5.3-10.5) among men.
Among treated hypertensives, 23.0% (18.6-27.5) of women and 22.8% (16.1-29.5) of
men fulfilled criteria for control.

The OR (95% confidence interval) for the association between gender and
awareness, treatment and control of HT, taking women as reference and adjusting for
age, were 0.58 (0.45-0.74), 0.58 (0.45-0.75) and 0.64 (0.42-0.98), respectively.

In univariate analysis, awareness of HT was associated with increasing age,
BMI and waist circumference in both genders. It was associated with higher
educational level, diabetes and using public services as the main source of health care
only among women and being married or living under civil union only among men
(table 2).

In crude analysis, drug treatment for HT was positively associated with age,
BMI, waist circumference, renal dysfunction and diabetes, and inversely with physical
activity (table 3). The association between marital status and treatment took opposite
directions in women and men, with single, widow or divorced women and married/civil
union men being more likely to be treated.

In both genders, increasing BMI and ethanol intake were associated with a
lower likelihood of achieving BP control (table 4). Physical activity was associated with
a lower prevalence of control of HT among women, while education and diabetes were
associated with a higher prevalence of control of HT among men.

In multivariate analysis (table 5), awareness of HT was positively associated
with age in both genders, with diabetes among women, and with body mass index
(BMI) among men. Among women, users of private practices as the main source of
health care were less likely to be aware of HT. Single, widower and divorced men were

less likely to be aware of their HT, in comparison with married/civil union men. In both
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genders, treatment was positively associated with age and diabetes and inversely with
physical activity. BMI was positively associated with treatment only among men.
Ethanol intake was associated with a lower likelihood of BP control in both genders. In

men, control of HT was observed more often among diabetics and decreased with BMI.

Discussion

In this study, we report an overall high prevalence of HT and low prevalence of
awareness, treatment and control of HT. Age was an important non-modifiable factor
strongly associated with awareness and treatment of HT in both genders, but we also
found several modifiable factors like alcohol consumption, suggesting that a more
effective control of HT could be achieved through lifestyle modifications, assuming this
association is causal.

Data from the EPIPorto cohort are consistent with data already published in our
country®, with high prevalence and low proportion of control, and fit into the overall
context of Southern Europe®. The low proportion of people aware, treated and
controlled emphasizes the importance of developing strategies for primary prevention,
correct diagnosis and the urgency to increase the efficiency of existing treatments.
According to similar surveys in the 1990s, control has been achieved in 29% of
hypertensives in United States, 17% in Canada, but in fewer than 10% in five European
countries (England, Germany, Italy, Spain, and Sweden)'. More recently, some
improvement has been observed in the United States, with a control rate around
34%°°.

Data showing the association between gender and HT control have been
contradictory. Several studies described that females are more successful in the

b 22 others showed no difference by gender® and others

control of hypertension
announce that BP control is more easily achieved in men ** %, In our study, we found
that women had higher levels of awareness, treatment and control than men.

In multivariate analysis, older age was independently and positively associated
with awareness and treatment of HT and these results are consistent with other studies
2628 'We did not find any significant association between age and control of HT.
However, it is documented that older groups are less likely to have their BP controlled
2 despite their higher awareness and treatment rates. In fact, it is well established that
higher awareness and treatment does not necessarily translate into better BP control.
This could be due to higher noncompliance in the older groups, namely due to
difficulties in affording antihypertensive medications and following instructions on

medication®.
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We used education as a marker of socioeconomic status. Awareness and
treatment of HT decreased with education among women and HT control increased
with education among men, but these associations were explained by confounding by
other factors. However, even the crude associations were weak and not observed in all
groups, suggesting that higher levels of education do not translate into more health
conscious behaviors in this population.

The worldwide tendency is that populations are growing older and more obese.
With weight gain, BP usually increases, and the increasing prevalence of overweight is
likely responsible for the significant increase in BP in all ages, including children and
adolescents®’. Overweight and obese men were more likely to be aware of their HT
and treated, but less likely to be controlled. This could be explained by patient’s non-
compliance and/or by inappropriate management by physicians, because more
aggressive treatment is recommended when the patient is obese *® % % The
hemodynamic profile of obese subjects justifies the specific recommendations,
because it is characterized by high cardiac output, high plasma and total blood volume,
and inappropriately normal to total peripheral resistance®. Waist circumference was
not an independent risk factor for the outcomes, mainly because this variable was
partly explained by BMI.

The increasingly recognized importance of global absolute cardiovascular risk
led to strong recommendations for more aggressive treatment on hypertensive subjects
with multiple risk factors®*. In contrast with the San Marino cohort, in which an
association between hypertension awareness, treatment and control and metabolic
abnormalities was reported®, we did not observe increasing awareness, treatment and
control with total cholesterol/HDL or triglycerides. Possibly, this is related with the
cross-sectional nature of this study and the fact that we did not take lipid-lowering
therapy into account, because in principle subjects under better health care are more
likely to be aware and treated for both HT and dyslipidemia. Thus, a putative
association may have been changed by interventions on lipids.

Diabetic women were more likely than non-diabetics to be aware of their HT
and treated, but this did not lead to improvement in control, even when defining control
as BP<140/90mmHg which by itself is not according to the lower thresholds
recommended for diabetics®*. Given the overall more health-conscious attitude and
behavior of women, it might be speculated that insufficient treatment is an important
factor in this group. On the other hand, men with diabetes were more likely to have
treated and controlled HT, despite no improvement in awareness. This suggests, in line

with the observed effect of marital status, that men are more passive in their own care
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and depend on third parties, including spouses and health care workers, for the control
of their risk.

Hypertensive patients with renal dysfunction constitute a subgroup at
particularly high risk and for whom more intensive treatment and follow up is
recommended. The fact that we did not observe a significant association with
awareness, treatment and control likely reflects two mechanisms. On one hand, there
could be reverse causation in that patients with inadequately managed and
uncontrolled HT have renal dysfunction as a consequence. On the other hand, mild
renal dysfunction may have been overlooked in many patients, given the frequently
almost normal serum creatinine levels observed when the creatinine clearance is
already meaningfully decreased.

In several epidemiological studies, BP levels among current smokers were the
same as, or lower than, in non-smokers®’. Male ex-smokers were more likely to be
treated and controlled compared with non-smokers. This fact could be explained by a
possible clinical event or recommendation that led to lifestyle changes, so the
individuals stopped smoking and took special care to hypertension, in order to diminish
the global risk for cardiovascular disease.

The relationship between ethanol intake and BP is multifactorial and
contradictory®. We found a strong inverse association between alcohol intake and BP
control, in both men and women. This association was already described in other
populations, namely because alcohol attenuates the effects of antihypertensive drug
therapy *. It is noteworthy that this effect was also found in women, for quantitatively
very low intakes.

According to a recent meta-analysis of randomized controlled trials, aerobic
training reduces resting and daytime ambulatory BP*® and even moderate levels of
exercise lower BP*. We report an inverse association between physical activity and
BP treatment in men and women. This likely results from confounding by the severity of
HT and reverse causation by the consequences of HT, that is, patients with more
severe HT may have already had complications such as major cardiovascular events
and the disability that results from these events precludes the practice of physical
activity. We included this variable in the final model because it has an important
confounding effect on the other variables.

We anticipated that family history of CVD would be strongly associated with HT
awareness, because a family history of CVD should draw attention upon cardiovascular
risk factors. However, this association was not confirmed after adjustment for the other

variables in the model.
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The differential effect of marital status by gender is related with sociological
characteristics of this population, particularly in older birth cohorts. Apparently, men are
less in control of their own health status, which is according to empirical impressions
we have on this issue.

In attempting to separate differences attributable to subjects’ characteristics and
to their health care, we compared users of public and private systems as the main
source for health care. The only effect was observed for a lower prevalence of
awareness of HT among female users of private health care. The main explanation for
this finding is probably related with the fact that most of these cases of HT were on
average milder than those managed in public care. People are in general more likely to
be aware of more severe than milder HT.

This study has four main limitations. First, the cross-sectional design did not
allow us to exclude reverse causation as the main explanation for some of the
associations reported. Second, since both awareness and treatment and several of the
studied factors were defined relying on self-reported information, there could have
been information bias and, moreover, it was most likely differential. Third, we were only
able to considerer the pharmacological treatment in the treatment concept. This is
reductive because lifestyle changes are a fundamental part for BP control and should
be considered as part of treatment. Lastly, the statistical power to test hypotheses
regarding determinants of control of HT was low, given the small absolute humber of
hypertensive subjects with controlled BP.

The low proportion of awareness, treatment and control of HT emphasizes the
importance of developing strategies for primary and secondary prevention, of the
correct diagnosis and the urgency to increase the efficiency of existing treatments. The
identified factors provide important information for improving BP prevention and control
among this population, through identification and lifestyle modification of persons with
HT.
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Table 1. Characteristics of the participants.

Women Men
Characteristic (N=1421; 61.5%) (N=889; 38.5%)
n (%) n (%)
Age <45 434 (30.5) 271 (30.5)
(years) 46-60 523 (36.8) 293 (33.0)
>61 464 (32.6) 325 (36.6)
Education <4 624 (43.9) 290 (32.7)
(years) 5-11 367 (25.8) 314 (35.4)
>12 430 (30.3) 282 (31.8)
BMI <25 515 (36.8) 323 (36.8)
(Kg/m?) 25-29.9 522 (37.3) 415 (47.3)
>30 363 (25.9) 139 (15.9)
Waist circumference Women Men
(cm) <88 <102 835 (58.8) 729 (82.0)
>88 >102 568 (40.5) 149 (17.0)
Total cholesterol/HLD Women Men
1% third <3.1 <3.8 400 (30.3) 279 (33.8)
2" third 3.1-4.1 3.8-4.9 451 (34.2) 268 (32.4)
3" third >4.1 >4.9 469 (35.5) 279 (33.8)
Triglycerides
(mg/dL) Women Men
1% third <85 <77 449 (33.7) 280 (33.1)
2" third 85-136 77-115 434 (32.6) 279 (32.9)
3" third >136 >115 448 (33.7) 288 (34.0)
Creatinine clearance >90 231 (18.0) 285 (35.1)
(mL/min) 60-89 686 (53.5) 377 (46.4)
<60 366 (28.5) 150 (18.5)
Diabetes No 1319 (93.0) 814 (91.6)
Yes 100 (7.0) 75 (8.4)
Tobacco* never smoker 1002 (72.5) 244 (27.9)
ex-smoker 143 (10.3) 325(37.2)
current smoker 237 (17.2) 305 (34.9)
Ethanol* Women Men
(8/week) <15.0 <226.0 660 (50.0) 408 (50.0)
>15.0 >226.0 661 (50.0) 408 (50.0)
Physical activity*
(MET/day) Women Men
1% third <33.5 <33.0 461 (33.4) 284 (32.7)
2" third 33.5-36.6 33.0-37.7 451 (32.7) 284 (32.7)
3" third >36.6 >37.7 467 (33.9) 301 (32.6)
Family history of No 457 (43.0) 334 (51.2)
cardiovascular disease* Yes, age <55 118 (11.1) 55 (8.4)
Yes, age 55-65 162 (15.3) 80 (12.2)
Yes, age >65 301 (28.3) 157 (24.0)
Does not know 24 (2.3) 27 (4.1)
Marital status Married/civil union 851 (59.9) 712 (80.2)
All others 570 (40.1) 176 (19.8)
Main setting for health Public 979 (70.4) 555 (64.0)
care Private 235 (16.9) 138 (15.9)
Other/none 177 (12.7) 174 (20.1)

*Participants who scored <24 in the Mini-Mental State Examination were classified as

unable to provide reliable information in this variables and were excluded for this analysis.
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Table 2. Crude odds ratios (OR) for factors associated with awareness of hypertension, among women and men.

Awareness of HT

Women

Men

Determinants

Age
(years)

Education
(years)

BMI
(Kg/m?)

Waist circumference
(cm)

Total cholesterol/HDL

1% third

2" third

3" third

Triglycerides

(mg/dL)

1% third

2" third

3" third

Creatinine clearance
(mL/min)

Women
<88
>88

Women
<3.1

3.1-4.1
>4.1

Women
<85
85-136
>136

<45
46-60
261
<4
5-11
212
<25

25-29.9

230
Men
<102
2102
Men
<3.8
3.8-4.9
>4.9

Men
<77
77-115
>115
290
60-90
<60

Awareness of HT

n (%)
20 (33.9)
150 (56.8)
250 (65.3)
283 (65.1)
80 (50.6)
57 (50.4)
68 (48.6)
177 (62.3)
169 (61.7)

155 (53.6)
258 (63.4)

73 (56.6)
132 (58.7)
174 (60.6)

75 (57.2)
116 (53.0)
192 (64.0)
46 (54.1)
185 (61.1)
143 (59.6)

Crude OR
(95% ClI)

1
3.37(1.81-6.25)
4.81 (2.62-8.82)

1
0.51 (0.35-0.75)
0.46 (0.30-0.70)

1
2.02 (1.32-3.07)
2.03 (1.33-3.08)

1
1.67 (1.22-2.29)

1
1.30 (0.83-2.04)
1.41 (0.92-2.18)

1
0.88 (0.56-1.37)
1.45 (0.94-2.23)
1
1.31(0.79-2.17)
1.34 (0.80-2.24)

Awareness of HT
n (%)
20 (24.7)
66 (46.5)
127 (50.4)
90 (46.9)
71 (41.5)
52 (46.8)
39 (31.5)
119 (48.6)
53 (52.0)

150 (42.0)
62 (53.0)

60 (42.2)
62 (44.0)
79 (49.7)

52 (41.9)
72 (46.4)
82 (46.9)
58 (43.3)
89 (46.1)
52 (46.8)

Crude OR
(95% ClI)
1
2.95 (1.55-5.62)
3.45 (1.88-6.33)
1
0.67 (0.43-1.04)
0.79 (0.47-1.03)
1
2.29 (1.42-3.70)
2.62 (1.47-4.69)

1
1.91 (1.22-2.98)

1
1.20 (0.72-2.00)
1.72 (1.06-2.80)

1

1.35 (0.81-2.25)

1.43 (0.86-2.35)
1

1.40 (0.86-2.26)

1.53 (0.90-2.61)
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Diabetes

Tobacco

Ethanol
(g/week)

Physical activity
(MET/day)
1% third
2" third
3 third
Family history of
cardiovascular disease

Marital status

Main setting for health
care

No
Yes
never smoker
ex-smoker
current smoker
Women Men
<15.0 <226.0
>15.0 2226.0

Women Men
<33.5 <33.0

33.5-36.6 33.0-37.7
>36.6 >37.7
No
Yes, age <55
Yes, age 55-65
Yes, age >65
Don’t know
Married/civil union
All others
Public
Private
Other/none

354 (57.3)
64 (74.4)
338(59.2)
28 (53.8)
31 (62.0)

166 (56.7)
222 (61.3)

157 (59.5)
155 (63.3)
84 (51.2)
83 (50.6)
37 (64.9)
57 (59.4)
115 (62.5)
12 (70.6)
247 (57.7)
173 (62.2)
338 (63.9)
39 (43.8)
37 (49.3)

1

2.33 (1.40-3.88)
1

0.78 (0.43-1.41)

1.01 (0.54-1.88)

1
1.31(0.95-1.81)

1

1.20 (0.83-1.73)

0.70 (0.47-1.05)
1

1.65 (0.86-3.16)

1.41 (0.84-2.38)

1.75 (1.14-2.70)

2.52 (0.85-7.50)
1

1.18 (0.86-1.62)
1

0.42 (0.27-0.68)

0.52 (0.32-0.86)

182 (44.2)
31 (49.2)
51 (41.1)
110 (50.9)
45 (36.3)

87 (45.3)
110 (43.1)

79 (46.8)
71 (47.0)
54 (38.0)
66 (41.5)
18 (56.2)
25 (53.2)
42 (44.7)
6 (42.8)
189 (47.2)
24 (32.0)
144 (45.3)
35 (50.7)
32(39.5)

1

1.35 (0.78-2.34)
1

1.79 (1.11-2.89)

0.83 (0.47-1.45)

1
0.93 (0.62-1.40)

1

1.04 (0.66-1.66)

0.64 (0.39-1.04)
1

1.47 (0.64-3.35)

1.89 (0.92-3.88)

1.34 (0.78-2.31)

1.27 (0.42-3.88)
1

0.29 (0.17-0.51)
1

1.14 (0.65-2.02)

0.76 (0.44-1.29)
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Table 3. Crude odds ratios (OR) for factors associated with treatment of hypertension, among women and men.

Treatment of HT Women Men
Determinants Treatment of HT Crude OR Treatment of HT Crude OR
n (%) (95% ClI) n (%) (95% ClI)
Age <45 16 (27.1) 1 9(11.1) 1
(vears) 46-60 117 (44.3) 2.14 (1.11-4.13) 53(37.1) 4.88 (2.13-11.19)
261 236 (61.5) 4.30 (2.26-8.18) 123 (48.6) 7.84 (3.54-17.38)
Education <4 239 (54.8) 1 76 (39.4) 1
(vears) 5-11 78 (49.4) 0.77 (0.53-1.12) 63 (36.8) 0.76 (0.49-1.18)
212 52 (46.0) 0.64 (0.41-0.98) 46 (41.4) 0.81 (0.49-1.35)
BMI <25 58 (41.1) 1 34 (27.4) 1
(Kg/m?) 25-29.9 149 (52.5) 1.59 (1.05-2.43) 101 (40.9) 1.71(1.03-2.83)
230 155 (56.6) 1.94 (1.27-2.96) 49 (48.0) 1.94 (1.07-3.50)
Waist circumference  Women Men
(cm) <88 <102 130 (44.8) 1 126 (35.1) 1
>88 2102 230 (56.5) 1.64 (1.21-2.24) 58 (49.6) 1.79 (1.14-2.80)
Total cholesterol/HDL Women Men
1 third <3.1 <3.8 67 (51.9) 1 57 (39.9) 1
2" third 3.1-4.1 3.8-4.9 120 (53.1) 1.12 (0.72-1.74) 56 (39.4) 1.12 (0.68-1.86)
3" third >4.1 >4.9 142 (49.5) 1.00 (0.65-1.53) 63 (39.6) 1.20 (0.74-1.96)
Triglycerides
(mg/dL) Women Men
1% third <85 <77 68 (51.9) 1 45 (36.0) 1
2" third 85-136 77-115 96 (43.6) 0.67 (0.43-1.05) 75 (48.4) 1.81 (1.08-3.02)
3" third >136 >115 168 (56.0) 1.18(0.77-1.80) 61 (34.7) 0.95 (0.57-1.58)
Creatinine clearance =90 34 (40.0) 1 34 (25.4) 1
(mL/min) 60-90 161 (53.1) 1.68 (1.01-2.79) 84 (43.1) 2.81(1.67-4.72)
>60 129 (53.5) 1.76 (1.05-2.95) 55 (49.6) 3.84 (2.17-6.79)
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Diabetes

Tobacco

Ethanol
(g/week)

Physical activity
(MET/day)
1% third
2" third
3" third
Family history of
cardiovascular
disease

Marital status

Main setting for
health care

No
Yes
never smoker
ex-smoker
current smoker

Women Men
<15.0 <226.0
215.0 2226.0

Women Men
<33.5 <33.0

33.5-36.6 33.0-37.7
>36.6 >37.7
No
Yes, age <55
Yes, age 55-65
Yes, age >65
Don’t know

Married/civil union
All others
Public
Private
Other/none

310 (50.1)
57 (66.3)
309 (54.1)
19 (36.5)
25 (50.0)

157 (53.6)
186 (51.4)

165 (62.5)
126 (51.4)
61(37.2)
79 (47.9)
34 (59.6)
52 (54.2)
97 (52.7)
12 (70.6)
209 (48.8)
160 (57.4)
284 (53.7)
46 (51.7)
33 (44.0)

1

2.04 (1.26-3.28)
1

0.49 (0.27-0.89)

0.85 (0.46-1.54)

1
0.93 (0.68-1.28)

1

0.64 (0.45-0.92)

0.34 (0.22-0.51)
1

1.43 (0.76-2.70)

1.27 (0.76-2.14)

1.24 (0.81-1.90)

2.66 (0.90-7.93)
1

1.40 (1.03-1.91)
1

0.94 (0.59-1.50)

0.72 (0.44-1.18)

148 (35.8)
37 (58.7)
42 (33.9)
101 (46.8)
35 (28.2)

84 (43.8)
88 (34.5)

82 (48.5)
59 (39.1)
35 (24.6)
53 (33.3)
15 (46.9)
23 (48.9)
41 (48.6)
8(57.1)
160 (39.8)
25 (33.3)
124 (39.0)
31(44.9)
28 (34.6)

1
2.88 (1.65-5.04)
1
2.15 (1.32-3.48)
0.79 (0.44-1.41)

1
0.74 (0.49-1.11)

1

0.64 (0.40-1.03)

0.28 (0.17-0.48)
1

1.88 (0.81-4.34)

1.89 (0.92-3.86)

1.75 (1.01-3.03)

3.31(1.08-10.13)
1

0.49 (0.28-0.86)
1

1.33 (0.75-2.36)

0.96 (0.55-1.67)
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Table 4. Crude odds ratios (OR) for factors associated with control of hypertension, among women and men.

Control of HT Women Men
Determinants Control of HT Crude OR Control of HT Crude OR
n (%) (95% ClI) n (%) (95% ClI)
Age <45 7 (12.1) 1 5(6.2) 1
(years) 46-60 37 (14.0) 1.06 (0.43-2.62) 14 (9.8) 1.64 (0.53-5.05)
261 38(9.9) 0.72 (0.29-1.76) 20 (7.9) 1.30 (0.44-3.82)
Education <4 42 (9.6) 1 14 (7.3) 1
(years) 5-11 21(13.3) 0.88 (0.37-2.09) 11 (6.43) 1.47 (0.83-2.61)
212 19 (17.0) 1.64 (0.72-3.75) 14 (12.6) 1.91 (1.05-3.51)
BMI <25 22 (15.6) 1 15 (12.1) 1
(Kg/m?) 25-29.9 33(11.7) 0.63 (0.34-1.14) 18 (7.3) 0.51 (0.23-1.12)
230 26 (9.5) 0.52(0.28-0.97) 6 (5.9) 0.36 (0.13-0.99)
Waist circumference  Women Men
(cm) <88 <102 37 (12.8) 1 30(8.4) 1
>88 >102 45 (11.8) 0.81 (0.50-1.30) 9(7.7) 0.84 (0.38-1.87)
Total cholesterol/HLD Women Men
1* third <3.1 <3.8 10 (7.8) 1 10 (7.0) 1
2" third 3.1-4.1 3.8-4.9 34 (15.0) 1.67 (0.77-3.63) 15 (10.6) 1.75 (0.74-4.18)
3" third >4.1 >4.9 27 (9.4) 1.05 (0.47-2.33) 13 (8.2) 1.65 (0.67-4.07)
Triglycerides
(mg/dL) Women Men
1% third <85 <77 18 (13.8) 1 11 (8.8) 1
2" third 85-136 77-115 23(10.4) 0.62 (0.32-1.23) 15 (9.7) 1.12 (0.46-2.70)
3" third >136 >115 32 (10.7) 0.68 (0.36-1.30) 12 (6.8) 0.76 (0.30-1.92)
Creatinine clearance 290 6(7.1) 1 9 (6.7) 1
(mL/min) 60-90 34 (11.2) 1.97 (0.79-4.91) 17 (8.7) 1.52 (0.60-3.84)
>60 34 (14.1) 2.35 (0.95-5.83) 11 (9.9) 1.67 (0.62-4.46)

67



Papers

Diabetes

Tobacco

Ethanol
(g/week)

Physical activity
(MET/day)
1% third
2" third
3" third
Family history of
cardiovascular
disease

Marital status

Main setting for
health care

no
yes
never smoker
ex-smoker
current smoker

Women Men
<15.0 <226.0
215.0 2226.0

Women Men
<33.5 <33.0

33.5-36.6 33.0-37.7
>36.6 >37.7
No
Yes, age <55
Yes, age 55-65
Yes, age >65
Don’t know

Married/civil union
All others
Public
Private
Other/none

73 (11.8)
9 (10.5)
64 (11.2)
9 (17.3)
6(12.2)

52 (17.8)
24 (6.6)

40 (15.2)
27 (11.0)
12 (7.4)
17 (10.3)
6 (10.5)
12 (12.6)
28 (15.2)
1(5.9)
48 (11.2)
34 (12.2)
55 (10.4)
16 (18.2)
9(12.0)

1
0.86 (0.41-1.79)
1
1.72 (0.77-3.80)
1.21 (0.47-3.08)

1
0.31(0.19-0.52)

1
0.68 (0.40-1.16)
0.39 (0.20-0.78)
1
0.81(0.30-2.21)
1.15 (0.51-2.61)
1.37 (0.70-2.66)
0.48 (0.06-3.84)
1
1.13 (0.70-1.83)
1
2.11(1.12-3.96)
1.76 (0.79-3.89)

29 (7.0)
10 (15.9)
6 (4.8)
23 (10.6)
10 (8.1)

23 (12.0)
14 (5.5)

15 (8.9)
15 (9.9)
9 (6.3)
8 (5.0)
7 (21.9)
4 (8.5)
8(8.5)
2 (14.3)
31(7.7)
8 (10.7)
25 (7.9)
9 (13.0)
5(6.2)

1
2.46 (1.11-5.46)
1
3.01(1.17-7.74)
2.24 (0.75-6.74)

1
0.42 (0.20-0.86)

1
0.97 (0.44-2.13)
0.69 (0.27-1.78)

1

5.56 (1.65-18.80)
1.44 (0.39-5.30)
1.69 (0.58-4.93)
3.21(0.59-17.43)

1
0.83 (0.36-1.94)
1
2.21(0.90-5.42)
0.82 (0.30-2.26)
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Table 5. Adjusted odds ratios (OR) for factors associated with treatment, awareness

and control of hypertension, among women and men

Determinants

Women

Men

Adjusted* OR

Adjusted* OR

(95% ClI) (95% ClI)
Awareness

Age <45 1 1
(years) 46-60 3.03 (1.61-5.67) 2.41 (1.22-4.75)
>61 3.93(2.12-7.27) 3.07 (1.64-5.74)

BMI <25 - 1
(kg/m?) 25-29.9 - 2.42 (1.52-3.84)
230 - 2.74 (1.56-4.83)

Diabetes No 1 -

Yes 2.24 (1.26-3.95) -

Marital status Married/civil union

All others
Main setting for Public
health care Private
Other/none
Treatment
Age <45
(vears) 46-60
261
BMI <25
(Kg/m?) 25-29.9
230
Diabetes no
yes
Physical activity
(MET/day) Women Men
1* third <335 <33.0
2" third 33.5-36.6 33.0-37.7
3" third >36.6 >37.7
Control
BMI <25
(Kg/m?) 25-29.9
230
Diabetes no
yes
Ethanol Women Men
(8/week) <15.0  <226.0

215.0 2226.0

1
0.52 (0.32-0.86)
0.60 (0.37-0.99)

1
2.05 (1.06-3.97)
3.51 (1.80-6.84)

1
1.79 (1.08-2.97)

1
0.67 (0.46-0.97)
0.48 (0.31-0.75)

1
0.31(0.19-0.52)

1
0.45 (0.25-0.81)

1

4.39 (1.86-10.4)

5.79 (2.46-13.64)
1

1.84 (1.01-3.35)

2.20 (1.13-4.28)
1

1.81(1.03-3.18)

1
0.70 (0.43-1.14)
0.41(0.23-0.74)

1

0.37(0.17-0.81)

0.33(0.11-0.97)
1

3.30 (1.46-7.47)

1
0.43 (0.21-0.89)

*Adjusted for all variables in the model

69




4. Conclusions

70



Conclusions

In the systematic review, we report a lower prevalence and higher awareness,
treatment and control of hypertension among women than men. There were no
significant differences between developed countries and developing countries,
except for prevalence, which was 7.9% higher in men. Despite not reaching
statistical significance, awareness of hypertension was 7% higher in both men
and women from developed countries in comparison with developing countries.
Developing countries are coming closer to developed countries regarding the

prevalence, awareness, treatment and control of hypertension.

The prevalence (95% confidence interval) of hypertension was 42.7% (40.0-
45.3) in women and 46.7% (43.0-50.3) in men. Among the 707 women and 477
men with hypertension, the prevalence of awareness, drug treatment and
control was, respectively, 58.9% (54.2-61.7), 51.2% (47.4-55.0) and 11.8%
(9.3-14.2) among women and, 41.3% (36.6-46.0), 34.6% (30.1-39.1) and 7.9%
(5.3-10.5) among men.

Awareness of hypertension was positively associated with age in both genders,
with diabetes among women, and with BMI among men. Among women, users
of private practices as the main source of health care were less likely to be
aware of hypertension. Single, widower and divorced men were less likely to be
aware of their hypertension, in comparison with married/civil union men. In both
genders, treatment was positively associated with age and diabetes and
inversely with physical activity. BMI was positively associated with treatment
only among men. Ethanol intake was associated with a lower likelihood of blood
pressure control in both genders. In men, control of hypertension was observed
more often among diabetics and decreased with BMI. The concurrent presence
of additional cardiovascular risk factors was in general not associated with a

higher probability of treatment and control.
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Abstract

Hypertension is quantitatively the largest risk factor for cardiovascular diseases,
which have recently become the main cause of death also in developing countries. The
main subject of this thesis was the prevalence, awareness, treatment and control of
hypertension. For that, we aimed first to obtain current worldwide estimates regarding
distribution and differences between genders and developing and developed countries;
second, to estimate their proportions and determinants in Portugal, using a community

sample.

We did an updated systematic review searching in Medline (prevalence AND
awareness AND treatment AND control AND (hypertension OR high blood pressure))
for population-based surveys, from 2001. The Portuguese estimates and determinants
of hypertension were obtained using a cross-sectional evaluation of 2310 community
participants aged =18 years and randomly selected from the urban population of Porto,
between 1999 and 2003.

We identified 248 articles in the systematic review, of which 204 did not fulfil
inclusion criteria and were excluded. The remaining articles reported data from 35
countries. The median prevalence of hypertension ranged from 28% in women from
developing countries to 41% in men from developed countries. Awareness and
treatment were 1.7-fold higher in men from developing countries compared to women
from developed countries. The proportion of control among all hypertensives doubled
from 7% in men from developing to 14% in women from developed countries.

In the Portuguese sample, the prevalence (95% confidence interval) of HT was
42.7% (40.0-45.3) in women and 46.7% (43.0-50.3) in men. Among the 707 women
and 477 men with HT, the prevalence of awareness, drug treatment and control was,
respectively, 58.9% (54.2-61.7), 51.2% (47.4-55.0) and 11.8% (9.3-14.2) among
women and, 41.3% (36.6-46.0), 34.6% (30.1-39.1) and 7.9% (5.3-10.5) among men. In
multivariate analysis, awareness of HT was positively associated with age in both
genders, with diabetes among women, and with body mass index (BMI) among men.
Among women, users of private practices as the main source of health care were less
likely to be aware of HT. Single, widower and divorced men were less likely to be
aware of their HT, in comparison with married/civil union men. In both genders,
treatment was positively associated with age and diabetes and inversely with physical
activity. BMI was positively associated with treatment only among men. Ethanol intake
was associated with a lower likelihood of BP control in both genders. In men, control of

HT was observed more often among diabetics and decreased with BMI.
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Resumo

A hipertensdo arterial é quantitativamente o principal factor de risco
cardiovascular. As doengas cardiovasculares sdo a mais frequente causa de morte
mesmo nos paises em desenvolvimento. O objecto principal desta tese foi a
prevaléncia, conhecimento, tratamento e controlo da hipertenséo arterial. Para tal,
propusemo-nos obter estimativas globais, analisar as diferengas entre sexo e nivel de
desenvolvimento dos paises, e estimar a sua propor¢ao e determinantes, utilizando

uma amostra comunitéria Portuguesa.

Efectudmos uma revisdo sistematica na Medline (prevalence AND awareness
AND treatment AND control AND (hypertension OR high blood pressure)) com o
objectivo de identificar estudos de base populational desde o ano de 2001. As
estimativas portuguesas e 0s seus determinantes foram obtidas utilizando um estudo
transversal comunitario em que avaliamos 2310 participantes com idade 218 anos,

seleccionados aleatoriamente da populacao da cidade do Porto, entre 1999 e 2003.

Foram identificados 248 artigos na revisdo sistematica, dos quais 204 foram
excluidos por ndo preencherem os critérios de inclusdo. Os restantes artigos
apresentavam dados de 35 paises. A prevaléncia de hipertensao variou entre 28% nas
mulheres residentes nos paises em desenvolvimentos e 41% nos homens dos paises
desenvolvidos. O conhecimento e tratamento da hipertensdo foram 1,7 vezes
superiores nos homens dos paises em desenvolvimento, comparando com as
mulheres dos paises desenvolvidos. A proporcdo de controlados, entre todos os
hipertensos, duplicou de 7% nos homens dos paises em desenvolvimento para 14%
nas mulheres dos paises desenvolvidos.

Na amostra portuguesa, a prevaléncia (intervalo de confianca a 95%) de
hipertenséo foi 42,7% (40,0-45,3) nas mulheres e 46,7% (43,0-50,3) nos homens. Em
707 mulheres e 477 homens hipertensos, a prevaléncia de conhecimento, tratamento
farmacologico e controlo da hipertensdo foi, respectivamente, 58,9% (54,2-61,7),
51,2% (47,4-55,0) e 11,8% (9,3-14,2) nas mulheres e 46,7% (43,0-50,3), 41,3% (36,6-
46,0), 34,6% (30,1-39,1) e 7,9% (5,3-10,5) nos homens. Na andlise multivariada, o
conhecimento estava associado positivamente a idade em ambos 0s sexos, a diabetes
nas mulheres e ao indice de massa corporal (IMC) nos homens. Nas mulheres, a
utilizacdo de servicos privados como principal fornecedor de cuidados de saude estava
associado a menor probabilidade estar consciente da sua hipertensdo. Os homens
solteiros, vilvos ou divorciados tinham menor probabilidade de conhecer a sua

hipertensdo, em comparacdo com os casados/unido de facto. O tratamento estava
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Y

positivamente associado a idade e diabetes e inversamente a actividade fisica em
ambos os sexos. O IMC estava positivamente associado ao tratamento apenas nos
homens. A ingestéo de etanol estava associada a menor probabilidade de controlo da
hipertensdo em ambos os sexos. Nos homens, o controlo da hipertensdo foi

observado mais frequentemente nos diabéticos e diminuia com o IMC.
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