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proportion of participants who received lifestyle recommendations in their hyper-
tension management plan, and the proportion of recommendations according to the
three following dimensions: physical activity, weight loss, and changes in diet. Over half
(57.0%) of the 440 participants declared they did not receive lifestyle recommenda-
tions as part of their hypertension management plan in the year preceding the study.
Of these, 39.0% did not receive pharmacological treatment either. Physical activity
was recommended to 31.8% of sedentary participants and weight loss to 26.8% of par-
ticipants with overweight or obesity. One-fifth of the study sample (20.1%) received
dietary recommendations. Of these, 69% and 10.7% were advised to limit their salt
and alcohol intake, respectively. Lifestyle interventions are too rarely recommended
in hypertension management plans in France. Adherence to lifestyle recommenda-
tions needs in-depth discussion not only at the time of diagnosis but also throughout

follow-up.
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1 | INTRODUCTION

Hypertension (HTN) is defined by an office blood pressure (BP) mea-
sure > 140/90 mm Hg for the systolic and diastolic BP, respectively,
after repeated consultation.’™# It is the main cause of cardiovascular
(CV) diseases and premature deaths worldwide with a HTN-related
complications account over 10 million deaths every year.> However,
the number of people with HTN doubled in the last three decades and
exceeded 1 billion in 2019.67

International guidelines agree on two lines of HTN treatment: rec-
ommendations for lifestyle changes and drug treatments.!~3 Lifestyle
recommendations prevent HTN and constitute the first-line treatment
for grade | hypertension. When drug treatments are necessary, lifestyle
recommendations remain part of HTN management and prevent other
CVrisk factors, such as diabetes, dyslipidemia, and overweight/obesity.

International and European guidelines have long agreed on the
major lifestyle recommendations needed in HTN management: physi-
cal activity, the Dietary Approaches to Stop Hypertension diet (ie, the
DASH diet, which limits salt and alcohol consumption, and promotes
greater consumption of fruits and vegetables), and body weight con-
trol. Lifestyle recommendations are becoming ever more detailed in
HTN management guidelines. Recent additions include stress reduc-
tion, practicing mindfulness, and reducing exposure to air pollution
and cold temperatures.}* Regarding to healthy diet recommendation
in French HTN management, French guidelines rely on both DASH
diet, which is recommended in European and International guidelines
and remains the main dietary recommendation in the management of
hypertension in France, and a French Nutrition and Health Program
(Programme National Nutrition Santé or PNNS) implemented in sev-
eral countries with the aims of preventing chronic diseases. It considers
salt, alcohol, and physical activity but is not specifically intended for
hypertensive people.?

The effects of lifestyle interventions on BP level are well
described.”"1* A meta-analysis of 25 studies showed that as body
weight decreased by 1 kg, SBP and DBP decreased by — 1.05 mm
Hg and —.92 mm Hg, respectively.2>1¢ A review published in 2020
highlighted that regular exercise can have an impact of overall 5 mm
Hg decrease in BP. With a decrease of 5 mm Hg in systolic BP, mor-
tality due to coronary heart disease decreases by 9%, mortality
due to stroke decreases by 14% and all-cause mortality decreases
by 7%.17

A report from the American College of Cardiology (ACC)/American
Heart Association (AHA), published in 2019, showed that a healthy diet
is the most efficient lifestyle recommendation for hypertensive adults
(with an impact of 11 mm Hg on BP level), followed by physical activity,
weight loss, limiting salt, and alcohol moderation (each with an impact
between 4 and 8 mm Hg on BP level).1! A review published in 2018
found that the DASH diet was as efficient on reducing BP level as a
monotherapy, while physical activity and weight loss were the second
and third most efficient lifestyle changes for lowering BP level. The
review confirmed that lifestyle recommendations can help to control
stage 1 hypertension and avoid CV complications.? Smoking cessation

has no direct impact on BP level. Nevertheless, its presence in lifestyle

recommendations is justified by the fact that it is a major CV risk factor
and the cause of 10% of CV deaths worldwide.'8

In France, the Esteban study (2014-2016) found that 48.6% of
hypertensive adults were pharmacologically treated, but only 24.3%
had controlled hypertension.!? In general, data about lifestyle recom-
mendations in overall HTN management in France are lacking.

We aimed to describe the proportion of lifestyle recommenda-
tions in global HTN management in France, and the characteristics of

patients who receive these recommendations.

2 | METHODS

2.1 | Study design

Esteban was a cross-sectional study conducted between 2014 and
2016 on a representative sample of the French population. It aimed
to optimize knowledge about various dimensions of the French popu-
lation’s lifestyle (eg, eating habits, physical activity) and dimensions of
specific chronic diseases (eg, screening rate, prevalence, treatment).2°

The nationwide cross-sectional Esteban study was carried out with
a three-stage sampling design. In the first stage, a stratified sample of
primary units (municipality or groups of municipalities) was randomly
drawn. Inthe second stage, households were randomly selected in each
primary unit using random generation of phone numbers. Finally, in the
third stage, one individual was randomly selected from among eligible
household members using the Kish method to participate in the study.

The stratification was performed according to two variables: the
region (eight geographical areas) and the degree of urbanization (5
degrees: rural, < 20 000 inhabitants, 20 000-100 000 inhabitants,
greater than 100 000 inhabitants, Paris and its suburbs).

This complex survey design was taken into account in the estima-
tion of the initial weighting applied to each person who participated in
the first visit. This weighting corresponded to the number of eligible
persons in the household, multiplied by the inverse of the probability
of drawing from the household and by the inverse of the probability of
drawing from the primary unit.

All participants gave their informed consent prior to their inclu-
sion in the study. For each of them, data were collected in several
stages: (1) a home visit with a face-to-face questionnaire; (2) a remote
(ie, phone/internet) diet survey by a dietician; (3) a self-administered
questionnaire; and (4) a health examination.?® Participants who gave
their consent for data-matching (87.5%) were matched to the Systeme
National des données de santé database (SNDS, or National Health Insur-
ance Information System), which gives access to all reimbursements
for health care expenditure, including prescribed drugs and outpatient
care provided by general practitioners or specialists.2! To account for
adults who withdrew the study between the first visit and the health
examination or did not give their consent for matching to the SNDS
database a non-response correction was performed using the score
method. Finally, a recalibration was made using the margin calibration
method. The margins used in the calibration were taken from the 2012

Census of Population and were based on the following data: age, sex,
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Esteban sample
3021 adults (18-74 y.0.)

A

Exclusion of participants without:

- At least two BP level measurements (n=12)
- Consent given for patient matching to the SNDS

- Health examination (n=525)

database (n=379)

2105 adults

< Exclusion of normotensive adults (n=1415)

A
690 hypertensive adults

A

Exclusion of ‘unaware’ hypertensive adults (n=250)

v

440 ‘aware’ hypertensive adults

FIGURE 1 Study flowchart

diploma of the household reference person and whether the reference
person lived in a couple or not and period of data collection. Esteban’s

aims and study protocol are described in greater detail elsewhere.°

2.2 | Ethical compliance

Esteban received approval from the committee for the protection
of persons (no. 2012-A00456-34), from the Advisory Committee on
the processing of research information in the health sector, from the
National Commission for Information and Freedoms, and finally from
a specific Decree of the Council of State which gave approval for the
study’s data to be matched with data from the SNDS.

2.3 | Study population
Of the 3021 adults participating in Esteban,'? 2105 had a health exam-
ination as part of the study with at least 2 BP level measurements, and
gave consent for data matching with the SNDS (Figure 1).

Participants who met the following criteria were considered

to have HTN: declaring that they had been previously diagnosed

with HTN by a physician (either home visit or self-administered
questionnaire), and/or currently taking antihypertensive treat-
ment (SNDS database), and/or having a BP > 140/90 mm Hg
(Esteban health examination). ESTEBAN study’s overall hyperten-
sive population is described in greater details in another review
paper.1?

Of the 2105 participants, 690 were considered to have HTN accord-
ing to the above-mentioned criteria. Of these, 440 participants were
considered to be aware of their HTN. That is to say, they answered “yes”
to at least one of the following two questions: “Have you been pre-
viously diagnosed with HTN by a physician?” (home visit), and “Has a
doctor ever told you that your BP is too high?” (self-administered ques-
tionnaire). These 440 “aware” participants were included in the present
analysis (ie, study sample).

2.4 | Data collection and treatment

Recommending physical activity as part of their HTN management was
evaluated in Esteban with the question “In the last 12 months, has your
doctor recommended you increase your physical activity to lower your

BP?” (self-administered questionnaire).
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Physical activity (work, leisure, sports, and finally domestic activ-
ities) in the 4 weeks preceding the survey was also assessed in the
self-administered questionnaire. Data were divided into three cate-
gories: a low, intermediate, or high overall level of physical activity,
as per the World Health Organization (WHO) recommendations for
physical activity in adults.?2

Recommending weight loss as part of their HTN management was
evaluated with the question “In the last 12 months, has your doctor
recommended you lose weight to lower your BP?” (self-administered
questionnaire). We only considered overweight/obese participants for
this specific recommendation in the data analysis.

Body size was assessed using the body mass index (BMI). The
BMI was calculated using anthropometric measurements collected
during the Esteban study’s health examination by a health profes-
sional according to a standardized protocol. Body size was also divided
into three categories according to corpulence: normal corpulence
(BMI < 25), overweight (25 < BMI < 30), and obesity (BMI > 30).

Implementation of this lifestyle recommendation was evaluated
with the question “In the last year, have you tried to (i) lose weight? (ii)
not gain weight? (iii) gain weight? (iv) you have not worried about your
weight” (self-administered questionnaire).

Recommending a healthy diet as part of their HTN management was
evaluated with two questions. The first was “In the last 12 months,
has your doctor recommended you follow a specific diet to lower
your BP?”. Participants who answered “yes” then answered the sec-
ond question which detailed the dietary recommendations made, as
follows: “Did he/she recommend you (i) moderate your delicatessen,
cheese, dairy product consumption?, (i) moderate your meat consump-
tion?, (iii) moderate your salt consumption?, (iv) moderate your alcohol
consumption?, (v) increase your fruit and vegetable consumption?, (vi)
increase your fish consumption?, and (vii) other ?” (self-administered
questionnaire).

For the present analysis, only four of these categories were consid-
ered as follows: salt moderation, alcohol moderation, increased fruit
and vegetable consumption, and other.

Salt consumption was evaluated with the urinary sample taken
during the health examination.

BP was measured in a sitting position during the health examination
by a medical staff, with an Omron® 705_IT BP monitor on the right arm
with a cuff adapted to the circumference of the arm in accordance with
to the following standard protocol: three measurements 1 min apart
after 5 min of rest and after 30 min from the blood sample was taken, in
the same position. We considered the systolic and diastolic average BP
levels in the last two measurements only.

Hypertensive adults were considered treated if the SNDS database
indicated that they had received one or more antihypertensive drugs in
the 6 months prior to the study. Treated hypertensive adults were con-
sidered adherent to therapy if the antihypertensive drugs dispensed
covered at least 80% of the year preceding the health examination.

The CV risk factors considered were diabetes, high low-density
lipoprotein (LDL) cholesterol, current smoking or quitting in the pre-
vious 6 months, overweight/obesity, and a family history of early CV

onset. Participants were considered diabetic if they met at least one

of the following criteria: diagnosed with diabetes by a physician prior
to the study (self-administered questionnaire), currently taking anti-
diabetic treatment (SNDS), and having a fasting blood glucose (FBG)
> 7.0 mmol/I in blood test results. Finally, participants were consid-
ered to have hypercholesterolemia if they met at least one of the
following criteria: currently taking anti-hypercholesterolemia treat-
ment (SNDS), and an LDL cholesterol > 1.6 g/l in blood test results
(health examination).

Health perceived were evaluated with the question “What is your
general state of health?” (self-administered questionnaire). Partici-

» o« » o«

pants could answer “very god”, “good”, “good enough”, “bad”, “very bad”,

» o«

“refusal”, “do not know”. Data were put into two categories for this

study: very good/good, good enough/bad/very bad.

2.5 | Statistical analysis

To take into account non-responses and withdrawals during the Este-
ban study, the characteristics of the 2105 participants were weighted
to ensure the study was representative of the French population. These
weights were calculated using data from the National Institute of
Statistics and Economic Studies on the French population for 2012.

Quantitative variables were expressed as weighted means and stan-
dard deviation (SD), while qualitative variables were expressed as
weighted percentages. Student’s t-test was used to compare means
and either the Chi-squared test or Fisher’s exact test (depending
on conditions) was used to compare percentages. Univariate logistic
regressions were used to determine the characteristics associated with
the recommendation of at least one lifestyle change in patients’ HTN
management plan. Variables with a p-value < .15 were included in the
multivariate logistic regressions. Only variables with a p-value < .05
in the latter were considered significant. Similar regressions were per-
formed to determine the factors associated with the recommendation
of each type of lifestyle change (ie, physical activity, weight loss, healthy
diet).

We performed a subgroup analysis with participants who had over-
weight/obesity because it is the only sub-population for whom all three
recommendations (physical activity practice, weight loss, healthy diet
with a focus on salt consumption moderation) were needed.

All statistical analyses were performed using SAS Enterprise®

Guide Version 7.1 software.

3 | RESULTS

Among the 440 adults considered to be aware of their hypertension,
mean age was 58.4 + 13.9 years. Two-thirds (66%) were treated phar-
macologically and less than half (43.6%) had controlled hypertension.
Eighty-seven percent had at least one other CV risk factor associated
with their HTN: 18.4% were diabetic, and 38.4% had hypercholes-
terolemia. Three quarters had overweight/obesity (75.1%), and 39.1%
had a low level of physical activity. Just under two-thirds (62.9%) of the
participants felt they were in good or very good health (Table 1).
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TABLE 1 Sociodemographic and health characteristics of “aware”
hypertensive adults in our study sample

Characteristic Weighted %
Sex

Men 50.8

Women 49.2
Age (y.0.) - mean (SD) 58.4(13.9)
Education level

Primary or lower than secondary school certificate 19.9

Secondary school certificate 535

> secondary school certificate 26.5
Marital status

Single, divorced or separated, widowed 26.6

Couple (married or not) 73.4
Perceived financial status

Very comfortable 18.6

Comfortable 355

Difficult / Very difficult 46.0
Systolic BP level (mm Hg) - mean (SD) 141.6 (24.9)
Diastolic BP level (mm Hg) - mean (SD) 83.1(14.3)
Pharmacologically-treated HTN 66.4
Controlled HTN 43.6
Diabetes 18,4
Hypercholesterolemia 384
Current smoker or quit smoking in previous 6 months 12.6
BMI (kg/m?) - mean (SD) 29.7(8.2)
Corpulence

Normal 24.87

Overweight 36.9

Obesity 38.2
Level of physical activity®

Low 39.1

Moderate 55.2

High 5.7
Alcohol consumption (g per day) 9.6
Family history of early cardiovascular disease” 15.3
Secondary CV prevention 8.5
Good therapeutic adherence (> 80%) 12.4
At least one chronic disease 32.7
Perceived health status

Very good / Good 62.9

Quite good / Poor/ Very poor 37.1
Functional limitations

None 71.6

(Continues)

TABLE 1 (Continued)
Characteristic Weighted %
Yes, some 17.4
Yes, very functionally limited 11

aLevel of physical activity based on WHO recommendations. An ideal level
of physical activity corresponds to the global recommendations for physical
activity in adults as defined by the WHO.

bFamily history of myocardial infarction, sudden death and/or stroke in a
close relative (parents, siblings) before the age of 65 and 55 in men and
women, respectively.

3.1 | Hypertension management

Among aware hypertensive adults, 57% declared they did not receive
any lifestyle recommendation as part of their HTN management plan
in the year preceding the study (Figure 2). Of these, 61.0% only
received pharmacological therapy and the other 39.0% received nor
lifestyle recommendations nor pharmacological therapy. These 39.0%
of aware hypertensive adults with nor lifestyle recommendation nor
pharmacological therapy represent one in four of our study sample
(23.7%).

Of the 43% of our study sample who had received at least one
lifestyle recommendation, 22.7% were treated only with lifestyle
recommendations.

Among the participants with both lifestyle recommendations and
pharmacological drugs, mean BP level was 143.6 +/- 52.4 mm Hg
for systolic and 87.2 +/- 25.2 mm Hg for diastolic, respectively
(Supporting information 1). One-fifth (21.9%) of them were consid-
ered adherent versus 15.6% of those only provided pharmacological
treatment.

3.2 | Lifestyle recommendations in hypertension
management

Physical activity was the lifestyle intervention most recommended in
our study sample (26.0%). Weight loss and healthy diet were recom-
mended to one fifth of the sample (20.5% and 20.1%, respectively).

Logistic regressions showed that the likelihood of receiving at least
one lifestyle recommendation increased with BMI (OR = 1.55 in per-
sons with overweight, OR = 3.37 in persons with obesity) (p = .0183)
and age (OR = 1.04) (p =.0216) (Table 2).

3.2.1 | Physical activity recommendation

In terms of physical activity, 5.7%, 55.2%, and 39.1% of our sample had
a high, moderate, and low level, respectively. Among the latter, 31.8%
declared they had received this recommendation as part of their HTN

management plan.
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24%
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33%
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FIGURE 2 Distribution of “aware” hypertensive adults according to their overall HTN management program
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Lifestyle recommendations &
Pharmacological treatment

Lifestyle recommendations but
no pharmacological treatment

TABLE 2 Characteristics associated with receiving at least one lifestyle recommendation as part of HTN management program

Age

Pharmacologically treated HTN
No

Yes

Education level

Primary or lower than secondary school
certificate

Secondary school certificate
> secondary school certificate

Diabetes

No

Yes

Hypercholesterolemia

No

Yes

Corpulence

Normal

Overweight

Obesity

Good therapeutic adherence (>80%)

No

Yes

At least one chronic disease

No

Yes

Perceived health status

Very good / Good

Quite good / Poor / Very poor

Univariate logistic regression

Multivariate logistic regression

Crude OR[95% Cl]

1.04[1.01-1.07]

1,00 [ref]
2,75[1,52-4,98]

1,00 [ref]

44[.21-.94]
48[.23-1]

1.00 [ref]
3.19[1.53-6.63]

1.00 [ref]
1.62[.95-2.74]

1.00 [ref]
1.56[.8-3.07]
3.27[1.69-6.35]

1.00 [ref]
2.08[.93-4.65]

1.00 [ref]
2.49[1.42-4.36]

1.00 [ref]
1.68[.98-2.86]

p

<.0001

0,0008

0,0847

.0019

0748

.0015

0748

.0014

0571

Adjusted OR[95% Cl] p

1.04[1.01-1.07]

1,00 [ref]
1,33[0,57-3,08]

1,00 [ref]

.52[.2-1.32]
.97 .37-2.55]

1.00 [ref]
2.69[.97-7.49]

1.00 [ref]
1.17[.62-2.21]

1.00 [ref]
1.55[.66-3.65]
3.37[1.39-8.19]

1.00 [ref]
1.65[.56-4.87]

1.00 [ref]
1.71[.84-3.48]

1.00 [ref]
1,26[0,64-2,48]

.0216

0,5055

.1031

.0577

.6322

.0183

3616

135

4948
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Logistic regressions showed that the likelihood of being recom-
mended to do physical activity increased with BMI (OR = 2.50 in those
with overweight, and OR = 5.14 in those with obesity) (p = .0056) in
diabetics (OR = 3.13) (p = .0069), and in adults with a personal history
of CV disease (OR = 2.88) (p =.0056). By contrast, active smoking was
significantly less associated with the recommendation to do physical
activity (OR =.32) (p = .0404) (Supporting information 2).

3.2.2 | Healthy diet recommendations
Among all the participants in the study sample who declared they had
received one or more recommendations to modify their diet, 69.0%
mentioned they had been recommended to moderate their salt con-
sumption, 18.7% to increase their fruit and vegetable consumption,
and 10.7% to moderate their alcohol consumption. Moreover, 77.8%
of those who did not receive this specific recommendation consumed
more than 6 g of salt per day (15.4% consuming 10 g or more) versus
71.4% of those who received it (3% consuming 10 g or more).
Corpulence was the only characteristic significantly associated with
the likelihood of receiving at least one recommendation (OR = 1.79 in
those with overweight, OR = 3.54 in those with obesity) (p = .0184)

(Supporting information 3).

3.2.3 | Weight loss recommendation

Among persons with overweight or obesity, respectively, 15.7% and
37.6% declared they had been recommended to lose weight to reduce
their BP. Fifty-five percent of the latter had tried to lose weight in the
previous 12 months (57.4% and 54.4% in those with overweight and
obesity, respectively).

Perceived financial status and corpulence were significantly corre-
lated with the likelihood of being advised to lose weight as part of the
healthy diet. The more difficult the financial situation, the greater the
likelihood of being advised to commence the healthy diet to lose weight
(OR = 3.65 in difficult/very difficult) (p-value = .031). Likewise, the
greater the person’s weight, the greater the probability of being asked
to lose weight (OR = 12.91 in those with overweight, OR = 42.12 in
those with obesity) (p-value < .0001) (Supporting information 4).

3.2.4 | Persons with overweight and with obesity

Our sample comprised 75.1% of persons with overweight or obe-
sity (our 36.9% and 38.2%, respectively). In this subgroup, the mean
BP level was 141.4/84.5 mm Hg, with 10.4% having stage 1l HTN
(160 < Systolic BP < 179 and/or 100 < Diastolic BP < 109), and 5.7%
with stage 11l HTN (Systolic BP>180 and/or Diastolic BP>110). Just
under half (46.5%) had received one or more lifestyle recommenda-
tions as part of their HTN management plan (specifically, 52.7% of
those pharmacologically treated and 30.7% of those not treated phar-

macologically). Physical activity (30.9%) was the intervention most

recommended, followed by weight loss (26.8%), and salt modera-
tion (26.4%). Among persons who declared they had received one or
more lifestyle recommendations, 26.1% received all three (Supporting
information 5).

4 | DISCUSSION

Over half (57.0%) of our study sample of hypertensive participants
declared they did not receive any lifestyle recommendation as part
of their hypertension management plan in the year preceding the
Esteban study. Of these, 39% did not receive pharmacological treat-
ment either. Physical activity was recommended to 31.8% of sedentary
aware hypertensive adults, and weight loss to 26.8% of those with
overweight. One fifth (20.1%) of the study sample were advised to
adopt a healthy diet. Of these, 69.0% were advised to limit their salt

intake, and 10.7% their alcohol consumption.

4.1 | Lifestyle recommendations in hypertension
management

Physical activity was only recommended to a quarter of our study sam-
ple, despite the fact that it reduces CV risk, helps regulate and lower BP,
and constitutes an integral part of HTN treatment.232* The benefits of
physical activity concern all hypertensive persons, irrespective of age
and body weight. Even people with functional limitations can be physi-
cally active, but in this case, it is preferable to seek professional help for
an adapted and personalized program.2>2¢ A meta-analysis published
in 2021 had evidence of moderate certainty that walking reduces at
least systolic BP for all ages and both sexes, and that it may also reduce
diastolic BP.2”

The healthy diet was recommended to only afifth of our sample. This
lifestyle change is also beneficial for all types of hypertensive patients.
A 2020 meta-analysis showed that DASH might be the most effective
intervention in lowering BP levels in adults with prehypertension and
established hypertension.28 Another study highlighted that the combi-
nation of moderating salt consumption and the DASH diet lowered BP
levels in persons with pre-HTN and stage | HTN ranges, and that the
greater the systolic BP level, the greater this effect.0

Despite the evidence of their benefits in HTN management, all
these lifestyle recommendations remain under-addressed in our study,
constituting a real loss of care opportunity for patients. A French
study published in 2020 based on a sample of 10 710 volunteer
hypertensive participants showed that unhealthy behaviors (heavy
alcohol consumption, non-adherence to dietary recommendations, and
overweight) were associated with uncontrolled hypertension, both
separately and combined.2?

Our results also showed that participants who were advised to limit
their salt intake had lower salt consumption than those not advised to
do so, although the levels for both were still higher the recommended
5-6 g of salt per day.? This highlights the need to educate adults about

the hidden salts in processed products (which can constitute 80% of
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our salt intake) and inform them of alternatives to salt (spices, aromatic
herbs, etc.) which can ensure taste pleasure. This can encourage good
therapeutic adherence.®°

Our results showed that alcohol consumption restriction was the
least recommended dietary intervention, even though its effects on
BP were proven in a meta-analysis published in 2017. More specif-
ically, moderating alcohol intake was found to lower BP level in a
dose-dependent manner.3!

Our study also showed that weight loss and healthy diet were
both recommended in the same low proportions in HTN patients with
overweight/obesity. A 2016 systematic review and meta-analysis of
randomized controlled trials showed that besides lowering BP, the
effect of a low-calorie DASH diet was greater than other low-calorie
diets and typical - more specifically, Western or populations’ usual -
diets in participants with overweight or obesity.3?

Our results showed that approximately half of our over-
weight/obese participants who received the recommendation to
lose weight had tried to do so in the previous 12 months. This supports
the hypothesis that participants can have difficulty to change their
habits to lose weight and need greater support.

Physical activity was too rarely discussed with hypertensive adults
with overweight/obesity despite the fact that, in combination with a
healthy diet, it remains the major line of weight loss.33

We also found that most of the characteristics associated with a
greater likelihood of receiving lifestyle recommendations were gen-
erally linked to fragility: overweight/obesity, old age, secondary car-
diovascular prevention, and diabetes. As populations characterized by
these factors are more prone to developing CV and other diseases,
they are more likely to consult more often and are therefore more
likely to receive lifestyle recommendations. Besides HTN, lifestyle
recommendations can also prevent/control other chronic pathologies
and dependence, making them particularly indicated for these fragile
populations.34:3°

Our French study corroborates results from studies in other Euro-
pean nations which found that physical activity was the most indicated
recommendation for HTN, followed by weight loss and nutritional.3¢:37
In contrast, the proportion of patients receiving lifestyle recommen-
dations were higher in other European studies.3¢37 These differences
may be accounted for by possible memory bias in our study sample,
or more probably by the simple fact that French doctors prescribe
lifestyle recommendations less than their counterparts in other Euro-
pean countries. The French society of HTN recommended at least
30 min for a medical visit of a newly diagnosed patient with HTN
in its 2013 guidelines. It has also become a recommendation of the
National Health Authority (Haute Autorité de la Santé, HAS) in its
2016 guidelines, but in the absence of financial incentives for doc-
tors to encourage change in medical practice, we can assume that
there has been no change in the management of HTN since these
recommendations.*38 Indeed, a survey conducted by Santé Publique
France among French general practitioners in 2019 showed that 45%
prioritized lifestyle recommendations and 3% only offered first-line
antihypertensive pharmacological treatment.3? Cross-sectional stud-

iesin 2013 and 2020, highlighted that general practitioners mentioned

not having enough time to propose and discuss lifestyle recommen-
dations with their patients, which may explain the lower level of
lifestyle recommendations declared by aware hypertensive adults in
our study.3?4° This lack of time could be resolved using a more mul-
tidisciplinary approach to HTN management, which involves advanced
practice nurses, dieticians, psychologists, physiotherapists, and other
healthcare professionals. Specifically, such an approach could ensure
improved long-term follow-up, better adherence to HTN management,
and greater control of BP levels. A sedentary lifestyle, an unhealthy
diet, and overweight/obesity are public health problems which are not
exclusive to HTN patients. In 2020, the WHO declared that these prob-
lems were leading global risks to health.2230.3341 Sedentary lifestyle
causes up to five million deaths every year worldwide. With respect to
obesity, worldwide prevalence nearly tripled between 1975 and 2016
and continues to increase today.3® Moderating salt consumption could
avoid 2.5 million deaths every year worldwide.2° For all these reasons,
lifestyle recommendations must become a priority in the management
of chronic diseases, especially HTN. This affirmation simply reflects
calls which public health organizations and international guidelines

have been making for years regarding HTN management.

4.2 | Hypertension management
A quarter of our sample was not treated either with lifestyle rec-
ommendations or with pharmacological treatment. The management
of these hypertensive patients raises many questions about post-
diagnosis follow-up in terms of medical deserts, lack of awareness
of the disease, lack of patients’ involvement in the management of
chronic disease, and treatment refusal, among other things. The high
percentage of participants who declared they were in good/very
good health in our study may support the hypothesis that some
hypertensive patients neglect their HTN management because they
are asymptomatic and do not feel ill. This highlights the impor-
tance of therapeutic education from diagnosis through to follow-
up, to optimize hypertensive patients’ involvement in their disease
management. An American cross-sectional study published in 2021
confirmed the benefits of therapeutic education on hypertensive
and diabetic patients in terms of health behaviors.*2 A random-
ized controlled trial published in 2016 proved that therapeutic
education leads to a better level of knowledge and empowerment
of hypertensive patients, as well as better adherence to lifestyle
recommendations.*3

Given that less than half of aware hypertensive adults in our
study had the disease under control in 2015, patient involve-
ment and therapeutic adherence must become a priority in French
HTN management.’? The 2018 European Society of Hypertension
(ESH)/European Society of Cardiology (ESC) guidelines highlight the
importance of improving patients’ therapeutic adherence.24* A Swiss
review paper published in 2019 suggested that general practition-
ers should promote a bio-psycho-social approach, focused on patient
empowerment and multidisciplinary HTN management with other care

providers to encourage adherence.**
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4.3 | Strengths and limitations
This study provides new results for the proportion of lifestyle recom-
mendations in the management of HTN in France. Very few studies to
date have focused on this aspect of HTN management. The data were
collected from 2014 to 2016 and reflected the circumstances of 6-8
years ago. We cannot exclude that the situation has improved since
the beginning of this study. However, since no additional efforts have
been made to make these recommendations widely available and no
financial incentives have been offered to physicians and/or dietitians
to assist in their implementation as is the case in other countries, there
is little chance that the situation has changed significantly since. The
main limitation of our study is its lack of power due to the relatively
small size of the sample. It limits the scope of our results.
Patient-based reports may involve memory and social desirability
biases. However, the latter was limited in our study using a self-
administered questionnaire. This last allow us to describe the lifestyle
recommendations in HTN management only but we cannot exclude
that some participants could have received one or more lifestyle rec-
ommendation in another disease management. Furthermore, Esteban’s
cross-sectional design and the study protocol did not allow us to ana-
lyze adherence to each lifestyle recommendation or to interpret the
factors associated with the likelihood of receiving lifestyle recom-
mendations, because we cannot exclude reverse causality. It would
be interesting to design a study to evaluate adherence to lifestyle
recommendations and potential changes in health habits over a deter-
mined period to identify obstacles and levers to lifestyle changes.
It would also be interesting to compare blood pressure control and
blood pressure-related organ damage with or without each lifestyle
intervention.

5 | CONCLUSIONS

Lifestyle recommendations were underused in the management of
HTN in our study sample in France, despite being omnipresent in dis-
ease treatment guidelines for several decades. Dedicated time during
consultations should be regularly given to hypertensive patients to
promote and discuss these recommendations, either with general
practitioners or paramedic staff. Multidisciplinary HTN management
could be a solution to offer more medical time and resources to
patients. It could optimize therapeutic education, provide better
follow-up, stronger therapeutic adherence, and ensure greater control
of BP levels.
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