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Aims To explore the management of hypertensive patients by general cardiologists a few months after the European
Society of Cardiology (ESC)–European Society of Hypertension (ESH) Guidelines publication.

...................................................................................................................................................................................................
Methods
and results

A survey based on a 26-point questionnaire was sent to �69 000 worldwide ESC members, a few months after
the ESC–ESH Guidelines publication. A total of 1458 responses were collected via a web-based form. Among
them, 68% were men, 48% were below 45 years old, and 60% were from Europe. Current guidelines have been
read, at least partially, by 92.8%. Measurement of blood pressure (BP) is mostly done using the auscultatory
method (58.8%) while unattended BP is rarely performed. Different bladder cuffs are not available for different arm
circumferences for 27% of responders. Routine workup in hypertensive patients includes more often 12 leads ECG
(97.7%) and echocardiography (79.6%). Only 30.9% of responders systematically assess the cardiovascular risk by
the SCORE system and orthostatic hypotension is systematically researched by only 39.1%. Respondents consider
that BP target of 140/90 mmHg is achievable in 60–80% of patients and 130/80 mmHg in 40–60%. Guidelines are
considered too tight to be achievable by 15.6%, while 77.4% consider they are exactly right. Low patient’s compli-
ance, awareness of hypertension (HT) risk, and, at a lower degree, physician inertia, represent the main treatment
challenges in reaching BP goals to most respondents, while treatment effectiveness is not in question. The present
survey demonstrates specific gaps in HT management that need attention in clinical practice.
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Introduction

Hypertension (HT) is a major public health problem affecting more
than 150 million of individuals in Central and Eastern Europe and 1.13
billion all over the word.1 High blood pressure (BP) accounts for al-
most 10 million of deaths and over 200 million of disability-adjusted
life years during 1990–2015. Its management should be a crucial issue
for physicians.2

The 2018 was a very rich year concerning HT, with the publication
of the new European Society of Cardiology (ESC)–European Society
of Hypertension (ESH) guidelines,3 jointly developed by the ESC and
the ESH providing recommendations for doctors across Europe and
beyond, on key topics, such as how to diagnose HT, how to evaluate
and reduce HT-associated risk, how to decide when and how to treat
HT by lifestyle advice, and when to add medications. Many aspects of
the guidelines were novel with regards to drug treatment, frail and
old patients, and BP targets.4 However, there is often a gap between
the creation of guidelines and their implementation. The present sur-
vey aims to explore the management of hypertensive patients by gen-
eral cardiologists, a few months after the ESC–ESH Guidelines
publication and to identify the major potential gaps to be considered
and adjusted.

Methods

This cross-sectional anonymized, worldwide survey conducted on behalf
of the Council of Cardiology Practice in association with the Council on
Hypertension, was based on a web questionnaire composed of two ses-
sions. A scientific session, where respondents were asked to rate their
knowledge and skills in managing patients with arterial HT and their
knowledge of 2018 ESC/ESH Guidelines on Arterial Hypertension. The

second session analysed the demographic characteristics of the
sample. All questions are shown in Supplementary material online,
Addendum table. The questionnaire was distributed electronically
by the ESC to �69 000 cardiologists with an advert in the e-journal of
Cardiology Practice and via the Newsletters of the ESC Councils
of Cardiology Practice and Hypertension. The email was opened
by 32% of the sample and 1458 (2.11%) agreed to answer the ques-
tionnaire. Data were collected between 15 January 2019 and 13 March
2019.

Data analysis
Descriptive analysis was undertaken with results represented as numbers
and percentages.

Additional sub-analysis was carried out by gender and age (below and
over 45 years, ‘younger’ and ‘older’ responders, respectively) and all pair-
wise comparisons between the groups were performed using a v2 test.
Data were collected anonymously within the EU General Data
Protection Regulation policy and treated by an independent committee
(SOLADIS group, Lyon, France).

Results

Only 1427 of responders answered the demographic questions: 68%
are men, 52% are over 45 years old, and 60% are from a European
country. All of them are cardiologists, and 72.5% define themselves
as ‘clinical cardiologists’. They mostly work in hospitals or clinics
(65.5%).

Tables 1–3 resume the main results, based on the analysis of the
1458 global responders: 88% of them self-report a good level of HT
knowledge. Based on their professional experience, they estimate
that HT patient is mainly managed by clinical cardiologists (87.6% of
the answers), followed by internal medicine specialists (62.6%) and
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..nephrologists (34.4%). Analysis by age (not detailed in the tables)
shows that younger doctors feel to be less expert in the field of HT
compared to older doctors (19.4% vs. 35.4%, P < 0.001), with a
higher prevalence of non-readers of currents guidelines (8.6% vs.
5.6%, P < 0.05) among them, while more often older doctors have
read guidelines in details (25.4% vs. 16.2%, P < 0.001). Unattended BP

is performed more frequently by older doctors (9.4% vs. 5.5%,
P < 0.006) as well as the use of different bladder cuffs (83.2% vs.
62.2%), routine assessment of orthostatic hypotension (OH) (25.4%
vs. 15.8%), the performance of home blood pressure measurement
(88.9% vs. 81.6%) and ambulatory blood pressure measurement
(84.5% vs. 77.1%) (all P < 0.001).

Table 1 Population data

What is your knowledge about hypertension?

Good, or expert Poor, or fair enough for simple situations

1289 (88.4%) 169 (11.6%)

Have you read the latest ESC–ESH Guidelines?

Yes No

1353 (92.8%) 105 (7.2%)

Rate your interest in ESC–ESH Guidelines

Guidelines important for routine clinical practice Did not read or considered as an ‘information in case of’

1112 (76.3%) 346 (23.7%)

Who is taking care of hypertensive patient in your professional experience?a

Clinical cardiologist Internal medicine Nephrologist

1277 (87.6%) 912 (62.6%) 501 (34.4%)

ESC, European Society of Cardiology; ESH, European Society of Hypertension.
aMultiple answers allowed.

Table 2 Blood pressure measurements and risk stratification

How do you measure BP?

Auscultatory Automatic sphygmomanometer near to the patient Unattended automatic sphygmomanometer

857 (58.8%) 492 (33.7%) 109 (7.5%)

Have you several cuffs adapted to arm circumferences?

Yes No

1065 (73%) 393 (27%)

Do you look for orthostatic hypotension?

Always in older or diabetics Systematically, at least at first visit Never

645 (44.2%) 569 (39.1%) 244 (16.7%)

Do you perform HBPM?

Yes No

1247 (85.5%) 211 (14.5%)

Do you perform ABPM?

Yes No

1179 (80.9%) 279 (19.1%)

In which case do you perform out of office measurements?a

To eliminate white coat or masked hypertension To define resistant hypertension Always to confirm hypertension

1172 (80.4%) 741 (50.8%) 693 (47.5%)

Do you assess the cardiovascular risk by the SCORE system?

In some cases Always Never

772 (52.9%) 450 (30.9%) 236 (16.2%)

Which routine workup in hypertensive patients?a

12 leads ECG Echocardiography Carotid U Sound Ankle Brachial Index

1424 (97.7%) 1160 (79.6%) 426 (29.2%) 307 (21.1%)

ABPM, ambulatory blood pressure measurement; BP, blood pressure; HBPM, home blood pressure measurement; ECG, electrocardiogram.
aMultiple answers allowed.
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This survey obtained a low but predictable response rate of 2.11%,
according to response rates of similar previous surveys of the
Council for Cardiology Practice of the ESC (from 1.3% to 4.7%) and
for similar voluntary email-based surveys (from 0.2% to 6.3%).5–7

Even if HT is most managed by primary care, this survey goes from a
cardiologist’s point of view. Of course, considering the low response
rate, these results cannot account for the representative of the whole
cardiology set. Nevertheless, this survey shows some interesting
results about the perceptions of a large sample of physicians and high-
lights some important aspects in the management of HT, with specific
regards to BP measurement, cardiovascular (CV) risk assessment, BP
thresholds and targets, and drug treatment approaches.

‘Conventional’ measurement of BP using auscultatory or automatic
sphygmomanometers is generally performed as recommended by
current guidelines; only 7.5% of the cardiologists use unattended
measurements, and this reduces the potential discrepancies imput-
able to this technique.8 Almost 1/3 of responders declare unavailabil-
ity of different bladder cuffs which might result in a high burden of
inaccurate BP measurement.9,10

Systematic assessment of OH, encouraged by the guidelines,
seems particularly underused: 16.7% never look for it and only 44.2%
research it in older than 65 years or diabetic patients. Yet OH is asso-
ciated with increased morbidity and mortality particularly in the eld-
erly, treated with multiple drugs, or diabetics.11,12 The recent
SPRINT trial did not find a direct correlation with CV events but

confirmed the association of OH with serious adverse events leading
to hospitalization.13 Blood pressure assessment by ‘out of office tech-
niques’ to detect white coat HT, masked (uncontrolled) HT and noc-
turnal HT is largely promoted by the Guidelines. Different
epidemiological studies have demonstrated their superior prognostic
power in hypertensive patients, which further promote their use in
daily clinical practice14–16 and, indeed, these techniques are largely
used by more than 80% of the responders. Conversely, systematic as-
sessment of CV risk by the SCORE system, strongly suggested by
current guidelines3 seems far to be routinely used (30%). This is intri-
guing, taking into account that responders did read the guidelines
planning the risk assessment modalities and that they consider it as a
main factor in the treatment strategy (see BP in the high normal range
drug therapy). The complexity and/or the time-consuming nature of
such an assessment may be an explanation. On the other hand, the
detection of markers of organ damage, to better define individual
prognosis17 seems well managed: in particular, echocardiography is
systematically used by 79.6%, confirming that it has become an easy-
to-use tool in the cardiologist’s daily practice. The majority (54%)
consider dual combination single pill as initial treatment, and this is a
particularly interesting result, as coming only a few months after the
Guidelines release.

The relation between physician age and performance remains
largely unknown, particularly with respect to patient outcomes.
Previous studies have demonstrated a higher mortality rate in
patients treated by older physicians mainly related to varying years of
experience.18 Our survey instead reports that older than 44 years

Table 3 Treatment strategies

In high normal range patients (130–139/85–89 mmHg), do you propose a drug treatment

Only in some clinical cases Never

1261 (86.5%) 197 (13.5%)

At which BP level (mmHg) do you start drug treatment in very old (>80 years) patients?a

SBP >_ 180 SBP >_ 160 SBP >_ 150 SBP >_ 140 Clinical context

109 (7.5%) 434 (29.8%) 601 (41.2%) 398 (27.3%) 575 (39.4%)

In which proportion of patients do you start drug treatment with a dual combination in one pill?

More than 60% Less than 60%

668 (46%) 790 (54%)

In your daily practice, which BP target to reach when you treat HT patient?

140/90 mmHg 130/80 mmHg 140/90 mmHg or -25% reduction SBP 120–130 and DBP 70–80 mmHg

313 (21.5%) 568 (39%) 165 (11.2%) 412 (28.3%)

In your experience, how many treated patients achieve the 140/90 BP target?

0–40% 40–60% >60%

170 (11.7%) 572 (39.2%) 716 (49.1%)

In your experience, how many treated patients achieve the 130/80 BP target?

0–40% 40–60% >60%

701 (48.1%) 583 (40%) 174 (11.9%)

The 2018 ESC/ESH Guidelines on Arterial Hypertension are

Not tight enough Too tight, not achievable Just right

102 (7.0%) 228 (15.6%) 1128 (77.4%)

BP, blood pressure; DBP, diastolic blood pressure; ESC, European Society of Cardiology; ESH, European Society of Hypertension; HT, hypertension; SBP, systolic blood
pressure.
aMultiple answers allowed.
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..physicians read more deeply guidelines and more often perform im-
portant diagnostic tools in patients with HT.

Likewise, considering recent evidence from randomized control
trials,3 more tight targets BP have been suggested. Indeed (Table 3),
the majority (67%) of respondents declare aiming at a systolic BP
(SBP) target <130 mmHg. when treating, which is in line with the rec-
ommended goals, although the majority (88%) consider that such a
target will be reached in <60%. Less unanimous are the expressed
treatment modalities in older patients (>80 years), in terms of the
starting SBP level and the targets of the treatment, which may reflect
a case-by-case tailored decision. Patients’ compliance and awareness
of HT risk are the main fields of improvement underlined by most
(68% and 62%) of the responders (Figure 1) On the other hand, and
in contrast with the literature data,19 physician inertia is not consid-
ered as a major challenge by 68% of respondents. This may only re-
flect the difficulty of an objective auto-evaluation of each own
practice. The whole strongly emphasizes the importance of aware-
ness campaigns on HT intended for patients and physicians. Finally,
and encouraging to be noted, the majority does not challenge the
recommended goal levels, nor the medical treatment effectiveness
(Figure 1), and three over four estimates that the Guidelines on HT
are ‘just right’ (Table 3).

Limitations
The rate of response to this kind of surveys is generally low, due to
problems, such as time constraints and perceiving the participation
invite as spam; the present study is no exception. One must be aware
that the answers may not fully represent the opinions of the wider

physician community from all over the world. Besides, as a phenom-
enon of an email-based survey, the given responses could reflect
the ‘ideal’ practice as viewed by the responders’ knowledge that
could not represent the real-life practice. Furthermore, respond-
ents are predominantly male, probably reflecting the distribution
of sex among specialties involved in the care of hypertensive
patients, an aspect that requires a more in-depth search. An ana-
lysis of demographic and geographical data of our survey will be
further performed in a specific article. Another limitation is that
the study was conducted only a few months after publication of
the new ESC–ESH guidance and it is likely that the awareness and
uptake of new guidance take longer to permeate into routine prac-
tice. Rather than an evaluation of the impact of the new guidelines,
the present study must be considered as a valuable dataset from a
global community of cardiologists depicting their ‘real-world’ prac-
tice at a precise moment.

Conclusion

Our survey, driven only a few months after the ESC–ESH Guidelines
publication, enlighten the modalities of hypertensive patient manage-
ment in a daily cardiology practice. It outlines some inconsistencies,
as the management of HT in older patients, the low resort to risk
stratification tables, and the search for OH. It focuses on the import-
ance of patient compliance and of his awareness of HT risk. In this
way, it opens some key outlooks for future implementation
strategies.

Figure 1 (Question no. 21) Relative importance of different main challenges in reaching European Society of Cardiology–European Society of
Hypertension blood pressure goals, scoring from low (1) to major (5) importance.
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