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Abstract

Thepurposesofthisstudyweretodescribethehypertensive populationandtherapeutic
managementofhypertensioninadultsbetween18and 74 yearsofagein Francein2015.
Esteban survey is a cross-sectional survey with a clinical examination conducted in
a representative sample of French adults aged 18-74 years between 2014 and 2016.
Esteban was entirely public-funded. Blood pressure (BP) was measured during clini-
cal examination with a standardized protocol, and pharmacological treatment was
collected through the exhaustive Systeme National des Données de Santé (SNDS) da-
tabase. Hypertension was defined by systolic BP (SBP)> 140 mm Hg, diastolic BP
(DBP)> 90 mm Hg or treatment with BP-lowering drugs. The therapeutic control of
treated hypertensive patients was defined by SBP < 140 mm Hg and DBP < 90 mm Hg.
Adherence to drug treatment was defined as more than 80% of days covered by BP-
lowering drug per year. The prevalence of hypertension was 31.3%. 74.7% of aware
hypertensive participants taking an antihypertensive drug, and 57.7% of them were
treated with a single antihypertensive pharmacological class. Overall, among hyper-
tensives, 24.3% had a satisfactory BP control. Only 49.7% of treated hypertensives
participants were controlled, and 33.6% of them were adherent to their drug treat-
ment. The prevalence of hypertension in France remains high, with only 74.7% of the
aware hypertensive participants receiving pharmacological therapy and only 48.9%
of aware hypertensives with a BP at goal. More effective measures are needed to
improve clinical management of hypertension in France.

studies involving BP measurements have been conducted over the

past few years.*® The latest previous article on the description of

Hypertension is the main prevalent chronic disease, affecting
more than 30% of adults aged >25 years worldwide.! Because of
projected changes in the age distribution of the population, this
proportion could increase in the future.? Moreover, according to
a worldwide survey, approximately 54% of stroke and 47% of isch-
emic heart disease are estimated to be attributed to high blood
pressure (BP).?

Studies with BP measurements are necessary to determine the

prevalence and control of hypertension. In France, few previous

hypertension in France was published in 2010.° The Esteban survey
is the main survey using BP readings taken in a representative na-
tional sample of French adults aged 18-74 years.

The purposes of the study were to describe the hypertensive
population and the management of the disease (pharmacological
treatment, therapeutic control, awareness of hypertension and ad-
herence to drug treatment), and to examine factors associated with
drug treatment and control of hypertension in a representative sam-

ple of French adults.
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1.1 | Study design

The Esteban survey is cross-sectional, in a representative population
of French adults (Figure S1). The protocol of the Esteban survey has
been previously published.” The study was registered in the French
National Agency for Medicines and Health Products Safety (No.
2012-A00456-34) and was approved by the Advisory Committee
for Protection of Persons in Biomedical Research.

One of the objectives of the Esteban survey is to describe food
consumption, physical activity and to estimate the prevalence of
certain chronic diseases and vascular risk factors. The design of the
Esteban survey was multistage stratified random sample at three de-
grees. The first stage of sampling involved random selection of 190
geographic zones (municipalities or groups of municipalities). This
was stratified on eight large regions and on the degree of urbaniza-
tion (four groups, from “rural” to “towns of more than 100 000 in-
habitants” and in addition Paris). The number of individuals included
in each stratum was defined proportionally to the population size,
with a minimum of twenty-four dwellings to be investigated. At the
second level, households were randomly selected by telephone sam-
pling. In each stratified sample, two household samples were ran-
domly drawn independently. The concerned households composed
of at least one adult aged 18-74 years. Households were sampled
by random generation of telephone numbers. The main sample con-
sisted of households reachable by landline telephones (numbers 01-
05). To enable the recruitment of households without a geographic
wireline telephone line, a complementary sample has been created.
This “exclusive mobile” sample consisted of households that could
be contacted exclusively by mobile phone with a number starting
with 06 or 07 (these households could possibly have a telephone line
with a number in 09). At the third level, a single individual (an adult
or a child, depending on the sample of households concerned) was
selected by lot from among the eligible household members accord-

ing to Kish's method.®

1.2 | Study population

A total of 3021 adults were included between April 2014 and March
2016. Valid BP measurement and hypertensive treatment were avail-

able for 2105 participants who were included in analyses (Figure 1).

1.3 | Data collected

Data were collected (a) by face-to-face questionnaires (socioeco-
nomic variables, smoking, dietary intake, physical activity, familial
history of cardiovascular diseases, personal history of cardiovascular
diseases (stroke, heart failure, peripheral artery disease, myocardial
infarction or angina pectoris, or revascularization procedure); (b) dur-
ing clinical health examination (height, weight, BP, fasting glucose,
cholesterol measurement). BP was measured sitting, at home or in

health examination center by a medical staff, with an Omron 705-IT

3476 French eligible adults |

4{ 455 adults not reachable

3021 French adults |

4{ 525 with no health examination

379 with no appariement
with SNDS or no did not give
their consent

12 with no 2 or more BP
measurement

2 105 French adults |

4" 1415 normotensives

690 hypertensives |

FIGURE 1 Flowchart

BP monitor on the right arm using a cuff adapted to the circumfer-
ence of the arm, and using a standardized protocol.” Measurements
were taken at 30 minutes from the blood test and after 5 minutes of
rest, without change in position. Three measurements were made,
1 minute apart. The systolic BP (SBP) and diastolic BP (DBP) for each
person are the average of the last two measurements. People who
did not have at least two BP measurements were excluded from the
analysis.

Data of the participants (health examination and questionnaires)
were linked to the Systeme National des données de santé database
(SNDS; or National Health Insurance Information System) by a de-
terministic process. This database provides exhaustive reimburse-
ments for health care expenditure such as drugs, outpatient medical
care prescribed or done by health care professionals, number and
primary health care utilization of GP or specialist consultations.'®

Primary health care utilization and number of consultations were
collected from the SNDS in the year preceding the clinical exam-
ination and the date of examination itself for GP and cardiologist.
Primary health care utilization was defined as at least one visit with
a practitioner. These data were compiled in the SNDS by being re-
imbursed by the French health insurance. Taking into account the
French care system, the exhaustiveness of the dates of consultations
was compiled in the SNDS.

The names of the drug treatments and the delivery date in the
year preceding the health examination were collected. Drugs were
collected according to the Anatomical Therapeutic Chemical (ATC)
classification of the World Health Organization (C02, C03, C07, C08,
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and CO9 classes for antihypertensive drugs). The search for an in-
dication of the drug treatments was carried out on a case-by-case
basis by a medical doctor. Each drug treatment compatible with the
hypertension was verified when the participants did not declare
themselves hypertensive regarding their cardiovascular-associated

diseases.

1.4 | Definitions

Hypertension was defined as SBP > 140 mm Hg and/or mean
DBP = 90 mm Hg and/or antihypertensive treatment delivery in the
6 months preceding clinical examination.?**2

Adults were considered aware of their hypertension if they re-
sponded positively to the question “have you ever been told by a
doctor that you had high BP” or if adults self-reported hypertension
in the questionnaire.

Hypertensive patients were considered treated if they had at
least one delivery of hypertensive drug in the 6 months preceding
the study. Treated hypertensive adults were considered as being
controlled when SBP was <140 mm Hg and DBP < 90 mm Hg.

Proxy for drug adherence was defined as a proportion of day
covered by an antihypertensive drug >80% in the year preceding
clinical examination, based on the number of drug boxes purchased
during the year and reported by the SNDS database.’®

Awareness of hypertension was based on self-report: Two ques-
tions in the Esteban survey were used to determine the awareness
of hypertension: as “a doctor ever told you that your blood pressure
is too high?” and as “have you ever had hypertension?”.

Control of hypertension was defined as SBP < 140 mm Hg and
DBP < 90 mm Hg.

1.5 | Statistical analysis

For the participants who underwent a health examination, prob-
abilities of inclusion were calculated to consider the complex survey
design. The complex, stratified, and multistage sampling design was
considered in the calculation of the initial weighting applied to every-
one who participated in the first visit. This weighting corresponded
to the number of eligible persons in the household, multiplied by the
reciprocal of the probability of drawing the household and by the
inverse of the probability of draw of the primary units. The method
used to calculate household draw probabilities distinguished, on the
one hand, households recruited by landline telephone, and on the
other hand, households in the “exclusive mobile” sample, the num-
ber of telephone lines that had been estimated by primary units for
landlines and nationally for mobiles.

To account for individuals who dropped the study between first
visit and the health examination, a first adjustment was made using
the scores method to correct nonresponse. A set of weightings was
thus calculated and applied to the individuals having participated in

the health examination. Finally, the adjustment was completed by

WILEY-—*

the application of the margin calibration method for the health ex-
amination weighting. The margins used in the calibration were taken
from the last population census (in 2012) and concerned the follow-
ing data: age, sex, diploma, marital status, household, and seasons.
Calibration was carried out using the SAS macro program CALMAR
(CALibration on MARgins), and census data came from the National
Institute for Statistics and Economic Studies (Insee). Because of the
small number of hypertensive participants under 45, all age groups
between 18 and 54 were grouped together. Statistical analyses were
performed with SAS version 9.4 (SAS Institute). For all analyses, P-
values were two-tailed and differences considered significant at
P < .05. Kruskal-Wallis test was used to study quantitative variables,
while Pearson's chi-squared test and logistic regression analysis
were used for qualitative variables.

2 | RESULTS

The prevalence of hypertension was 31.3%. Among adults with hy-
pertension, 56.3% were aware, 48.9% were treated (74.7% among
aware hypertensives), and 24.3% were controlled (49.7% among

treated hypertensives) (Figure 2, Table S1).

2.1 | Prevalence of hypertension

The prevalence of hypertension was 31.3% (Table 1) and was sig-
nificantly higher among men than among women (38.6% vs 25.8%,
P <.0001), and this difference remained significant after adjustment
for age and BMI (P < .0001). The prevalence increased with age,
reaching 68.8% of the population age 65-74 (P < .0001). 56.3% of
the hypertensive participants reported being aware of their hyper-
tension. Women were more often aware of their condition than men
(P =.009). The rate of awareness increased with age for both sexes
(for men, P =.001 and for women, P = .002; Table S2).

2.2 | Treatment of hypertension

Among all hypertensive adults, less than one in two were treated.
When the hypertensive adults were restricted to those who were
aware of their hypertension, the proportion of hypertensive adults
treated rose to 74.7%. (Table 1). There is no difference between
sexes for therapy (P = .293). Treated hypertensive adults had more
often other vascular risk factors (diabetes treated, hypercholes-
terolemia treated and obesity and previous CV events) (Table 2).
Tobacco was the only risk factors which was more frequent in
non-treated hypertensives compared to treated hypertensives
(P < .0001). Treated hypertensive participants have more often
primary health care utilization to a general practitioner (P < .0001)
and a cardiologist (P = .032) compared to non-treated hyperten-
sives. In addition, the number of consultations (GP and cardi-

ologist) was higher in treated hypertensives than in non-treated
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(P < .0001) (Table 2). Finally, treated hypertensives declare that
they had more often a self-monitoring (P = .0005). Information by
sex was shown in Table S3.

2.3 | Pharmacological treatment of hypertension

62.1% of treated hypertensives received a single antihypertensive
class and 37.9% two or more. There is no significant difference
between men and women in treatment by polytherapy (40.4% vs
34.6%, P = .197). Number of drugs per age and sex are shown in
Table S4.

Among treated hypertensives, angiotensin Il receptor blockers
(ARB) were prescribed in 38.4%, diuretics in 32.9%, angiotensin
converting enzyme inhibitors (ACEI) in 25.2%, beta-blockers (BB) in
25.2%, calcium-channel blockers (CCB) in 19.3%, and others antihy-
pertensive drugs in 2.2%. Figure 3 represents the different drugs
prescribed according to sex.

The difference by age was significant in both sexes, in men:
36.5% of 18- to 54-year-olds treated received polytherapy vs
46.3% of 65- to 74-year-olds (P = .0008) and in women: 27.8% of
18- to 54-year-olds treated received polytherapy vs 37.1% of 65- to
74-year-olds (P =.0001).

Among treated hypertensives with monotherapy, ARBs were
prescribed in 30.5%, BB in 26.2%, ACEl in 19.3%, diuretics in 11.4%,
CCBin 11.1%, and others in 1.5% (Figure 4).

In bi-therapies, the main combinations were “diuretic + ARB”
with 36.9%, “diuretic + ACEI"” with 20.0%, “CCB + ARB” with 13.4%,
“CCB + ACEI" with 13.4%, and “diuretic + BB” with 8.6%, other with
7.7% (Figure 4).

FIGURE 2 Descriptive situation of
hypertension in France according to sex

7.6% 7.5% 7.8%

Controlled hypertensives

243% 198% 307%

Controlled hypertensives
2.4 | Therapeutic control of treated hypertension

Among treated hypertensive adults, 49.7% were not controlled.
Uncontrol of treated hypertensives was significantly more frequent
in men than in women (respectively, 58.2% vs 39.8%, P = .001;
Figure 5). Polytherapy was not more frequent in uncontrolled hyper-
tensives (P = .723; Table 3). No significant difference was observed
for hypertension control regarding the number of drugs (bitherapy
vs monotherapy OR =0.91 [0.70-1.12], P = .698; tritherapy vs bither-
apy OR = 1.22 [0.54-1.90], P = .851; and tritherapy vs monotherapy
OR =1.11 [0.41-1.81], P = .957). Uncontrolled treated hypertensives
have a lower number of GP consultations than controlled treated hy-
pertensives (12.3 vs 14.2, P = .012), but no difference in the number
of cardiologist consultations was observed (0.29 vs 0.25, P = .622;
Table 3). There is no significant difference in controlled and uncon-
trolled hypertensive for the possession of self-monitoring (P = .393).

Information by sex was shown in Table S3.

2.5 | Adherence of treatment

Only 33.6% of treated hypertensive adults were adherent with their
therapeutic drugs and with a proportion of days per year covered of
64.1%. There is no significant difference for the adherence of treat-
ment between men and women (P = .537). However, the adherence of
treatment decreases with age (P = .054) (Table 2). There is no signifi-
cant association between adherence and the number of class (P = .254;
bitherapy vs monotherapy OR = 0.73 [0.44-1.02], P = .106; trither-
apy vs bitherapy OR = 2.65 [0.28-5.02], P = .846; and tritherapy vs
monotherapy OR = 1.94 [0.37-3.51], P = .520). Non-adherent-treated
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TABLE 1 Hypertension: prevalence, awareness, treatment,
control and adherence in men and women

Women
All (n = 2015) Men (n = 945) (n =1160)
(%) (%) (%)
Prevalence
18-54 15.5 219 9.7
55-64 53.6 59.8 47.8
65-74 68.8 75.0 62.4
All 31.3 38.1 25.0
Awarness®
18-54 40.7 7.3 47.6
55-64 64.6 60.9 68.8
65-74 62.5 58.6 67.3
All 56.3 48.3 63.0
Treatment®
18-54 61.2 60.1 63.1
55-64 76.6 76.9 74.3
65-74 82.5 87.0 77.6
All 74.7 75.8 73.3
Control®
18-54 15.4 124 21.5
55-64 30.2 26.1 35.0
65-74 26.4 21.7 32.3
All 24.3 19.8 30.7
Adherence®
18-54 43.3 431 43.5
55-64 36.4 374 35.3
65-74 25.7 28.7 211
All 33.6 34.9 31.8

Note: Values are weighted percentage.
2Among hypertensive participants.
bAmong aware hypertensive participants.
‘Among treated hypertensive participants.

hypertensives have more often primary health care utilization to high
number of cardiologist and GP consultations (respectively, P = .017
and P = .034; Tables 3 and S3).

3 | DISCUSSION

The Esteban survey is the main recent survey measuring BP carried
out on a national and representative sample of French adults (aged
18-74 years). Salient findings of this survey are the following: The hy-
pertension prevalence was 31.3% in the 18- to 74-year-old popula-
tion; 48.9% of hypertensive adults taking an antihypertensive drug.
Among treated hypertensive adults, 24.3% had satisfactory control of
their hypertension, 62.1% were treated with a single antihypertensive

pharmacological class, and 33.6% were adherent to their treatment.

WILEY-—

In France, the prevalence of hypertension and its management
appear to be constant from 2006. The prevalence of the hyperten-
sion was 31.3% for Esteban compared to 31.0% for ENNS (Etude
Nationale Nutrition Santé—national study nutrition health study)
in 2006. The ENNS survey was conducted in 2006 with the same
survey design than Esteban.” Nevertheless, the control tends to
decrease over the time (respectively, 24.3% vs 25.6%) as drugs
treatment rate (respectively, 48.9% vs 50.3%), whereas the aware-
ness of hypertension increases (respectively 56.3% vs 52.2%).°
Moreover, recent controversies, in particular relating to statins, may
have an impact on cardiovascular drug therapies and especially on
hypertension.**

However, some sex differences can be highlighted between
Esteban and ENNS. The prevalence rate of hypertension in men is
increased (respectively 38.1% vs 34.1%), while for women, the rate
is decreased (respectively, 25.0% vs 27.8%). Similarly, the control
rate of hypertension increased in men (respectively, 19.8% vs 17.1%)
and decreased in women (respectively, 30.7% vs 36.2%). Drug treat-
ment rate tends to decrease over time, but sex differences should
be observed (with an increased rate for men, respectively, 47.5% vs
41.0% and a decrease rate for women, respectively, 51.1% vs 62.0%).
Previous studies have shown that women were more likely to use
antihypertensive drugs than men, but this behavior seems to be con-

vergent with time.>*°

3.1 | Prevalence of hypertension

Esteban survey is a cross-sectional study which involves several
BP reading on a single occasion. In clinical practice, the diagnosis
of hypertension is based on observation of high values on several
occasions. Studies on hypertension prevalence using a single run
of measurements are useful for geographic and temporal com-
parisons. But for the more recent years, comparisons are difficult
because of a lack of common protocol and disparities in the age
groups studied.

In central and eastern Europe, hypertensive adults were in 2015
over 150 million.*®” The worldwide prevalence of hypertension
in adults is around 30%-45%,'® with 30.0% in England,19 31.6%
in Germany,?° or 42.2% in Portugal.?* Recent studies carried out
in North America reported a prevalence at 32% with 140/90 mm
Hg,zz*23 but the prevalence increased to 46% with new recommen-
dations (SBP/DBP 2130/80 mm Hg).?*

3.2 | Awareness of hypertension

The proportion of awareness in France is higher than the mean ob-
served in the United States and in Europe with 51%,'® but lower than
England with 71.0%," Portugal with 76.6%,2' and Germany with
82.3%.2° Some sex differences have been observed for the aware-
ness of hypertension. According to previous studies, women present a

higher rate of awareness compared to men.?> This could be explained
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TABLE 2 Comparison of treated and untreated aware hypertensive participants

SBP (mm Hg)

DBP (mm Hg)

Mean age (y)

Current smokers

Obesity

Treated diabetes

Treated hypercholesterolemia
Previous CV events

GP recourse

Cardiologist recourse
Number of GP consultations/y

Number of Cardiologist
consultations/y

Self-monitoring

Note: Values are weighted percentage.

All hypertensives (n = 690)

145.6 (17.1)
85.8 (10.4)
57.8(11.0)
17.9%
30.1%
12.4%
51.9%

9.1%
92.9%
11.4%
10.2(9.3)

0.16 (0.52)

42.1%

Aware treated hypertensives
(n=300)
141.9 (19.6)
82.9 (10.7)
61.2(8.4)
8.9%
40.8 %
19.0%
62.8%
12.5%
97.8%
16.2%
13.5(9.5)
0.21(0.6)

59.2%

Aware non-treated
hypertensives (n = 96)

151.8 (13.4)
90.9 (7.3)
55.7(10.3)
23.4%
21.9%

5.4%
38.3%

4.1%
82.4%

7.6%

7.6 (8.0)

0.09 (0.3)

39.3%

P value*

<.0001
<.0001
<.0001
<.0001
.0007
.0001
<.0001
.017
<.0001
.032
<.0001
<.0001

.0005

Abbreviations: CV, cardiovascular; DBP, diastolic blood pressure; GP, general practitioner; HBPM, home blood pressure monitoring; SBP, systolic

blood pressure.

*P value for comparison between aware treated hypertensives and aware non-treated hypertensives.
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FIGURE 5 Rate of controlled
hypertensives by number of drugs .
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TABLE 3 Comparison of control vs uncontrol and adherent vs non-adherent in treated hypertensive participants

Control

hypertensives Uncontrol hypertensives Adherent Non-adherent

(n=182) (n=168) P value (n=123) (n =230) P value
Monotherapy antihypertensive® 50.3% 49.7% 35.3% 64.7%
Bitherapy antihypertensive® 48.1% 51.9% .288 28.6% 71.4% 297
Tritherapy antihypertensive® 53.1% 46.9% 51.5% 48.5%
GP care utilization 99.5% 96.7% .074 97.6% 98.3% .923
Cardiologist care utilization 15.6% 22.0% 404 9.67% 23.5% .013
Number of GP consultations/y 14.2 (10.9) 12.3(7.81) .012 11.2 (7.46) 14.3 (10.2) .034
Number of cardiologist 0.25(0.69) 0.29 (0.62) 622 0.11 (0.39) 0.35(0.75) .017

consultations/y

Self-monitoring 53.9% 58.5% .393 59.3% 54.6% 732

Abbreviations: GP, general practitioner; HBPM, home blood pressure monitoring.

@Per rows, P value for comparison between control and uncontrol and between adherent and non-adherent.

by the fact that women interact more regularly than men with health

care system (gynecological health, maternal programs, etc).?

3.3 | Drug treatment of hypertension

The proportion of treated hypertensives in our study is lower than
the proportion observed in Germany with 71.8% of hypertensives
treated,?® and in England with 58.0% of hypertensives treated.’’ In
France, the proportion of treated hypertensive adults have decreased
in women since 2006 but remained stable in men.> Every person in
France is covered by health insurance regardless of their economic
status. Lack of hypertension management may be rather a problem of
awareness than an insufficient access to health care system.

Among aware hypertensive adults, the proportion of treated
adults is similar to those observed in Portugal with 74.5%%* and in
the United States with 74.5%,2728 but lower than those observed in
Canada with 78.1%,%” and Germany with 87.7%.%°

European recommendations in 2013, effective at the time of data
collection, mentioned that a large proportion of hypertensives re-

quire numerous therapeutic classes to control their hypertension.'?

In Esteban, 42.3% of aware treated hypertensives received drug

treatment including more than one pharmacological class.

3.4 | Pharmacological treatment of hypertension

The high proportion of BB in patients treated by monotherapy was in
variance with the 2013-French guidelines which recommended that
initiation should be preferable with thiazide diuretics, CCB, ARB, or
ACEI; those two latter classes being mainly associated with higher per-
sistence and tolerance compared to BB and diuretics.'>%° Moreover,
the same French guidelines ruled that the combination of “BB + diuret-

11,30

ics” increases risk of diabetes, while this combination represented

9.0% of bi-therapies prescribed in the Esteban survey.

3.5 | Control of treated hypertension

The control of hypertension in France remains insufficient. However,
hypertension was more frequently controlled in France than in

other countries of North America and Europe, with a control rate
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at 18.4% of hypertensive adults and 38.5% of treated hypertensive
adults.X® But this situation is less efficient than other countries, such
as England with 37.0% of controlled among hypertensive adults
(63.0% of controlled among treated hypertensive adults),*’ Portugal
with 42.5% of controlled among hypertensives (55.7% of controlled
among treated hypertensives)21 and Germany with 51.2% of con-
trolled among hypertensives (71.5% of controlled among treated
hypertensives).?°

Several barriers have been highlighted to hypertension control at
the health care system. Poor access to health care, poor insurance
coverage, and medication costs were the main barriers to hyperten-

sion control.3!

Nevertheless, due to the French insurance coverage,
these barriers could be not the explanation. Other barriers could be
responsible, as physician time and lack of preventing counseling.32
Poor adherence to guidelines and the absence of prioritizing hyper-
tension management among numerous chronic diseases provide
some barriers.3! The representation of hypertensions as a non-prior
management disease could impact the adherence of medications

and care visit.%

3.6 | Adherence of drug treatment

The rate of adherence of antihypertensive drugs was low in our
study. There is a growing evidence that poor adherence to drug
treatments appears as the main cause of poor BP control.>* Non-
adherence to antihypertensive therapy was associated with higher
risk of CV events.®

Barriers to hypertension control are highly correlated with poor
adherence, the perception of low-risk level of high BP, a lack of moti-
vation, and side effects of drugs.31*36 Antihypertensive drug adherence
is complex due to some side effects and a non-benefit immediately
observed.®” A combination of different factors could explain the low
rate of hypertension control, and adherence to drug treatment should
be one of the main objectives to reach.®® The adherence could be im-
proved by numerous interventions. The main useful interventions are
those linking drug intake with habits or using pillboxes and other spe-
cial packaging and motivational interviewing.>

3.7 | Limitations

The main strength of our study is that participants of the ESTEBAN
survey are representative of the general French population. The data
were collected regarding standardized protocols which add validity
to our study's results. Pharmacological treatments were collected
by using delivery of drugs in the SNDS database which is exhaus-
tive and avoid memory bias. Medical history and comorbidities have
been collected self-reporting and physician assertion during medical
examination in health centers. They are less participant to misinter-
pretation, under or over-reporting.

However, some limitations are present in our study. The study

population was limited to adults aged 18-74. The sample size was

rather small limiting the statistical power of the analyses. The prev-
alence of hypertension was overestimated due to the protocol used:
3 measures during a single visit and affected by white coat phenom-
enon. However, methodology of BP measurement and hypertension
prevalence definition were coherent with previous studies carried in
France and in other epidemiologic worldwide studies estimating the
prevalence of hypertension.

Hypertension was considered as being controlled for values of
SBP and DBP strictly <140 and 90 mm Hg, respectively, without
adapting it to targets defined for populations at high vascular risk,
diabetics, and patients with renal dysfunction. Three measure-
ments were made, nevertheless, in clinical practice hypertension
was diagnosed based on several measurements at several visits at
the physician's office and ideally using home-based or ambulato-
ry-based BP.

The prevalence of white coat hypertension (WCH) ranged from
10% to 29% in untreated patients, around 30% in treated hyper-
tensive patients and ranged from 18% to 40% in population-based
studies.*® Nevertheless, the prevalence of WCH is depending on
the use of ambulatory or office BP and the definition of BP cutoff
for hypertension.** Masked hypertension (MH) is the opposed of
WCH and ranged around 20%-30% in untreated patients and pop-
ulation-based studies.*® Gorostidi et al concluded that patients pre-
senting WCH were mainly women, older, and obese but with low CV
risk profile, whereas patients with MH were mostly men, younger,
obese, and smokers and presented high CV risk profile.*° Thus, even
if the population profiles were different, the proportion of WCH and
MH are almost equal, and therefore, the overall prevalence of hy-
pertension would not change even if out of office BP measurement
was available.

Adherence of antihypertensive drugs was assessed by the num-
ber of drug boxes purchased during the year. Thus, adherence was
overestimated, since patients may buy the medication without tak-
ing it. However, drugs delivery remains a better proxy of adherence

than the simple drug prescription.

4 | CONCLUSIONS

According to the Esteban study, the prevalence of hypertension
was 31.3% in the 18- to 74-year-old population in France in 2015.
Overall, among hypertensives, 56.3% were aware of their status,
less than one in two were treated with antihypertensive drugs, and
one in four had satisfactory control of their hypertension. Improve
hypertension awareness should be a major way to improve the pro-
portion of drug treatment among hypertensive adults, and, by con-

sequences, adherence and control of hypertension.
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