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ABSTRACT

To better understand the level of knowledge and interest in ‘diet and lifestyle’ for cholesterol manage-
ment and CVD prevention, European Atherosclerosis Society (EAS) members were invited to take part in
an online survey. In total, 269 EAS members participated of which 64 (24%) were students/postdocs, 102
(38%) researchers involved with CVD-related research and 103 (38%) doctors and clinicians who directly
interact with patients. All (99%) of the participants either agreed or strongly agreed that ‘diet and life-
style’ have a role to play in cholesterol management, with 80% indicating that ‘diet and lifestyle’ is very or
extremely important. Of the clinicians, 75% indicated that their patients voluntarily ask for ‘diet and
lifestyle’ advice and over 80% said they continuously provide ‘diet and lifestyle advice’ to their patients.
Of the surveyed clinicians, 91% feel sufficiently educated and confident to provide expert advice and over
90% recommend medication, diet change, frequent exercise and smoking cessation to their patients. In
view of more specific dietary advice, clinicians reportedly recommend a ‘Mediterranean diet’, and advise
to avoid high-fat foods, and to increase intake of high-fibre foods. Interestingly, smoking cessation and
alcohol avoidance were mentioned less frequently. In view of educational needs, over half of the sur-
veyed EAS members use the internet and ‘guidelines’ to learn about ‘diet and lifestyle’ in relation to
cholesterol and CVD risk management. Clinicians tend to use ‘guidelines’ more often, while students/
postdocs tend to use the internet significantly more than clinicians and CVD researchers. Regarding
unmet needs for educational tools addressing specifically ‘diet and lifestyle’, clinicians feel that patient-
oriented leaflets and pocket guidelines would be most beneficial materials to introduce, while students/
postdocs would prefer an app. In summary, the role of ‘diet and lifestyle’ as a cornerstone of cholesterol

management and CVD risk prevention seems well recognised amongst EAS members surveyed.
© 2021 Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

treatment and CVD prevention. The role of diet and lifestyle in
ASCVD prevention is undisputed, both at a population level by

Cardiovascular diseases (CVD), of which atherosclerotic cardio-
vascular disease (ASCVD) is the major component, are the leading
cause of morbidity and mortality globally. ASCVD accounts for 31%
of all deaths globally and for 45% of all deaths in Europe [1,2].
ASCVD results from a lifelong process and therefore prevention
strategies for risk reduction should already begin early in life. A
healthy ‘diet and lifestyle’ play an important role in the develop-
ment of ASCVD and should form the basis for dyslipidaemia

* Corresponding author.
E-mail address: et@trautwein-consulting.com (E.A. Trautwein).

https://doi.org/10.1016/j.atherosclerosissup.2021.01.003

promoting healthy ‘diet and lifestyle’ behaviours as well as at an
individual level by tackling unhealthy behaviours and by optimis-
ing causal cardiovascular (CV) risk factors such as LDL-cholesterol
[3,4]. With adequate changes in ‘diet and lifestyle’, 80% of (pre-
mature) CVD mortality could be prevented [5]. Furthermore, major
modifiable CVD risk factors, including obesity, type 2 diabetes, poor
dietary habits, physical inactivity, smoking as well as dyslipidaemia
can be targeted by approaches that improve lifestyle and dietary
behaviour.

The European guidelines for the management of dyslipidaemias
released by the European Society of Cardiology (ESC) and the
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European Atherosclerosis Society (EAS) as well as the American
College of Cardiology (ACC)/American Heart Association (AHA)
guidelines on lifestyle management to reduce cardiovascular risk
emphasise the importance of ‘diet and lifestyle’ for the prevention
and treatment of CVD. These guidelines provide recommendations
for a heart healthy ‘diet and lifestyle’ and give practical advice, for
instance on food choices, to manage dyslipidaemia by lowering
total and LDL-cholesterol levels [3,6].

The EAS initiated and commissioned a member survey to find
out how ‘diet and lifestyle’ guidelines are implemented, for
instance by clinicians in their daily practice when seeing patients,
and what the level of the self-perceived knowledge and interest of
clinicians, CVD-oriented researchers and students/postdocs is with
respect to ‘diet and lifestyle’ aspects in the management of dysli-
pidaemia and the prevention of CVD. The objectives of the survey
were to.

e gain a better understanding of the EAS members’ knowledge
and interest in ‘diet and lifestyle’

o understand the needs for and assess the usefulness of currently
available educational materials that address ‘diet and lifestyle’
in the prevention of CVD.

This report summarises the findings from the survey and ad-
dresses their implications for promoting ‘diet and lifestyle’
recommendations.

1.1. Survey methodology

An online survey was conducted between the 4 and 24
December 2018. The survey was initiated jointly by the EAS and its
corporate members BASF, Raisio and Upfield, and was carried out
by Pegasus, Brighton, UK. The 15-min online questionnaire con-
tained 24 questions, of which 14 were related to ‘diet and lifestyle’
knowledge and 10 were about the needs for educational materials,
i.e. what type of educational assets (tools) do EAS members already
use, and/or find useful to have that are currently missing.

In total, 269 EAS members from 42 countries participated in the
survey. Amongst participants from the represented countries, 10%
were from Italy, 8% from Spain and 6% from Greece, while other
countries contributed with 1—4% each. The participants’ age ranged
from 20 to 81 years with 28% being 55 years and older, 17% between
45 and 54 years, 25% between 35 and 44 years, 26% between 25 and
34 years and just 4% younger than 24 years. Regarding gender, 57%
of the participants were males and 43% females. Of all participants,
64 (24%) were students/postdocs, 102 (38%) researchers mainly
involved with CVD-related research and 103 (38%) were doctors
and clinicians who directly interact with patients.

2. Results and discussion

2.1. Attitudes towards the role of ‘diet and lifestyle’ in dyslipidaemia
and CVD prevention

Almost all (99%) of the participants recognised that ‘diet and
lifestyle’ has a role to play in cholesterol management with a sta-
tistically significantly higher proportion (66%) of students/post
docs strongly agreeing with this sentiment. 94% of participants,
amongst them 92% of the surveyed clinicians, agreed or strongly
agreed that it is possible to change blood cholesterol through ‘diet
and lifestyle’. ‘Diet and lifestyle’ are perceived as essential in
cholesterol management, as 80% indicated that ‘diet and lifestyle’ is
either very or extremely important. This number was lower
amongst clinicians (75%) as compared to students/post docs (86%,
significantly higher) and CVD researchers (80%). Of the surveyed
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clinicians, 75% indicated that their patients take a relatively pro-
active attitude towards cholesterol management by voluntarily
asking for ‘diet and lifestyle’ advice (Fig. 1).

2.2. Feeling educated about the role of ‘diet and lifestyle’ in CVD
prevention

Reassuringly, 91% of the surveyed clinicians stated that they feel
educated, to some degree, about ‘diet and lifestyle’ and hence feel
confident to provide expert advice to their patients. While 44%
consider themselves sufficiently educated, 35% feel very educated
and 13% even extremely educated.

Almost all the surveyed EAS members (97%) perceive medica-
tion, e.g. statin use, as the most effective intervention for managing
cholesterol followed by physical activity (82%), while reducing
stress is considered more difficult with just 47% of all respondents
regarding it as effective (Table 1).

Considering dietary changes, reducing intake of saturated fat,
trans fats and replacing saturated fat by unsaturated fat (mono- and
polyunsaturated fatty acids) was considered as an effective way of
lowering cholesterol by the large majority of participating EAS
members (82—85%). Around three quarters of all responders
considered increasing dietary fibre intake (78%) and consuming
foods with added plant sterols/stanols (72%) as effective. Interest-
ingly, 33% of the EAS members surveyed also considered drinking
more water as an effective way to reduce cholesterol.

Regarding easiness of adherence, 76% of the participating EAS
members believe that adhering to medication is easy or extremely
easy, whereas reducing stress levels is considered not easy by 95%
of all responders. Changes related to dietary fat, such as reducing
total fat, saturated and trans fat intake and replacing saturated fat
with unsaturated fats are considered quite or extremely easy by 38,
43, 45 and 36% of the responders respectively. Reducing intake of
sugar-sweetened beverages is considered easy by 57% and
increasing dietary fibre intake by 58% of all responders. Consuming
foods with added plant sterols/stanols was considered externally
easy and quite easy by 43%.

While 77% of the surveyed clinicians considered foods with
added plant sterols/stanols as very effective of extremely effective,
only 36% believe that it will be easy for their patients to adhere to
such advice. For comparison, 64% of the responding clinicians
consider medication use the easiest for their patients to lower their
LDL-cholesterol.

The most recognised foods or food supplements in dyslipidae-
mia management were omega-3 fatty acids from fish (78% aware),
dietary fibres (77% aware) and plant sterols/stanols (76% aware).

1% 3%
20%

76% m Never
0
Very rarely
m Sometimes

All the time

Fig. 1. Response of surveyed clinicians to the question “When you see patients, do they
ask you about ‘diet and lifestyle’ advice?”
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Table 1
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Response to the question “Thinking about the most effective ways to lower cholesterol, please rank the extent to which you believe each intervention is effective.”

Ranking of the degree of effectiveness in %

Effective ways to lower cholesterol Extremely effective Very effective Effective Somewhat effective Not at all effective
Taking medication (e.g. statins) 56 31 10 2 -
Increase physical activity 23 32 27 14 5
Reduce stress levels 7 16 24 29 24
Reduce total fat intake 14 26 31 22 7
Reduce saturated fat intake 16 36 33 14 2
Replace saturated fat by unsaturated fat (mono-and polyunsaturated fat) 13 34 38 15 1
Reduce trans fat intake 21 32 29 14 3
Drink more water 5 13 15 22 46
Reduce intake of sugar sweetened beverages 18 19 30 22 12
Increase dietary fibre intake 11 28 39 19 3
Consume foods with added plant sterols or stanols 6 25 1 24 4

Based on n = 269 responders.

Furthermore, clinicians were also more aware of red yeast rice and
berberine supplements than students/post docs and CVD re-
searchers (Fig. 2).

2.3. Preferred resources to get information

To obtain information, over half of the surveyed EAS members
mentioned that they use the internet and ‘guidelines’ to learn about
‘diet and lifestyle’ in relation to cholesterol and CVD risk manage-
ment. Especially the surveyed clinicians tend to use ‘guidelines’
more often, while students/postdocs preferably use more often the
internet as a ‘learning tool’ compared to clinicians and CVD re-
searchers. Textbooks and other information sources seem to play
only a minor role. These observations underline the importance of
expert guidelines such as the joint ESC/EAS Guidelines for the
management of dyslipidaemias [3] and the European Guidelines on
cardiovascular disease prevention in clinical practice.

[5]in providing evidence-based knowledge about the benefits of
‘diet and lifestyle’ as the foundation for cholesterol management
and CVD prevention. These guidelines can further support health-
care professionals, like doctors and clinicians, in their continued
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communication with patients about early cardiovascular risk
management and the benefits of adopting and maintaining a
healthy diet and lifestyle [5].

2.4. Advising patients about ‘diet and lifestyle’

Reassuringly, 82% of the surveyed clinicians said that they
continuously provide ‘diet and lifestyle’ advice to their patients,
while 8% stated that they only occasionally give such advice and
just 1% said they do not usually give specific advice for lowering
cholesterol through ‘diet and lifestyle’ changes. Additionally, the
participating clinicians stated that they provide specific dietary
advice to patients, mainly centred around a ‘Mediterranean diet’,
encouraging patients to avoid high-fat foods, and to increase intake
of dietary fibre as well as being more physically active. The ‘Med-
iterranean diet’ recommendation seems to relate to the popularity
of this dietary pattern and the proven evidence for effectively
lowering CVD risk factors and reducing the incidence of cardio-
vascular events as demonstrated in the PREDIMED trial [3].

Astonishingly, smoking cessation and alcohol avoidance were
mentioned less often by the clinicians. This finding could perhaps

Fig. 2. Response to the question “Thinking about specific foods/supplements with a proven cholesterol lowering benefit, which you are aware of?” Based on n= 269 responders, 103

clinicians, 102 researchers and 64 students/postdocs.
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be related to the fact that the smoking rates have declined over
years in Europe [2] with smoking being less prevalent. Neverthe-
less, smoking remains a key public health concern and is still
common, particularly among women [5]. Hence, advice to stop
smoking is still important since smoking cessation has a clear
benefit on the overall CVD risk [3,5].

While over 90% of the surveyed clinicians stated that they
recommend medication, dietary change, exercise and smoking
cessation to their patients, less than half (46%) indicated that they
also recommend specific foods and only 4% said to recommend
vitamin supplements (Fig. 3). Considering specific foods for dysli-
pidaemia management, 64% of the surveyed clinicians stated that
they would recommend dietary fibres, 59% plant sterols/stanols
and 59% would recommend omega-3 fatty acids from fish to their
patients.

Considering personal consumption, about 50% of the surveyed
EAS members indicated that they sometimes or always take specific
foods or food supplements for cholesterol lowering. Of the clini-
cians, 60% said they would always or sometimes take specific foods
or food supplements compared to 50% of the researchers and 30% of
the surveyed students/postdocs. Amongst those who indicated to
consume specific foods or food supplements, 70% use dietary fibres,
66% omega-3 fatty acids and 35% foods with added plant sterols/
stanols.

2.5. Awareness of current and wishes for new educational materials

Just 43% of the surveyed EAS members said that they were un-
aware of the educational materials that the EAS offers on ‘diet and
lifestyle’ related topics. Nonetheless, 47% of all surveyed EAS
members and amongst them 53% of the clinicians said that they are
aware of the two-pager leaflet that summarises the role of ‘diet and
lifestyle’ in prevention of CVD as described in the ESC/EAS Guide-
lines for the Management of Dyslipidaemias. In contrast, only 16%
of all survey EAS members (19% of the clinicians, 18% of the re-
searchers and 6% of the students/postdocs) are aware of the
educational e-learning tool called ‘Diet at the heart’, which is
hosted at the EAS website (http://www.dietattheheart.com/).
Amongst those who are aware of this educational tool, just 41%
stated to personally use it. The number of users was higher for the
students/postdocs (50%) and lowest for the clinicians (35%). This
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finding seems supported by the observation that students/postdocs
prefer to use the internet more often to find relevant information
such as on ‘diet and lifestyle’ and are therefore perhaps more
interested in this type of online learning tools.

Under half (47%) of the surveyed EAS members regularly attend
the EAS annual meetings and 64% said that they do not listen to
specific recorded sessions from the EAS congresses on ‘diet and
lifestyle’ related topics, mainly because of unawareness and/or lack
of time. This finding would imply that either efforts to raise the
awareness of such educational materials should be increased or
alternatively, shorter more snapshot-like tailored messages on diet
and lifestyle themes should be communicated via different chan-
nels including social media.

In view of unmet needs for educational materials on ‘diet and
lifestyle’, about 60% of the surveyed clinicians feel that specific
patient-oriented leaflets and pocket-style guidelines would be
most beneficial materials, 39% of the CVD researchers would like to
see a website and 50% of the students/postdocs would prefer an app
(Fig. 4). Regarding future formats for educational sessions at the
annual EAS congresses, 61% of the surveyed EAS members would
prefer educational seminars and about half indicated that they
would also like to see workshops (57%), ‘meet the expert’ sessions
(54%), debates (38%) or case reports (28%) that address ‘diet and
lifestyle’ topics. Clearly, ‘diet and lifestyle’ related topics have a role
to play at the annual EAS congresses and the congress organising
committees are encouraged to consider this in the future congress
program.

2.6. Limitations of the survey

This survey was performed on a random sample of EAS mem-
bers who willingly participated online. Therefore, the observed
findings may not be fully representative for all EAS members even
so EAS members from 42 countries participated in the survey and
the distribution between clinicians and researchers involved in
CVD related research was equally 38% with the remaining 24%
being students/postdocs. Nonetheless, the findings provide a gen-
eral impression of clinicians, researchers and students/postdocs
about their perceived knowledge and interest in ‘diet and lifestyle’
matters. It further provides useful insights into educational mate-
rial needs to support the important role of ‘diet and lifestyle’
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Fig. 3. Response to the question “What kind of advice and recommendations do you give your patients with dyslipidaemia who are in need for lowering their cholesterol levels?”
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Fig. 4. Response to the question “Which educational formats addressing ‘diet and lifestyle’ topics would you like to see featured in upcoming EAS annual meetings?” Based on n=

269 responders, 103 clinicians, 102 researchers and 64 students/postdocs.

recommendations in the management of dyslipidaemia and pre-
vention of CVD.

3. Conclusions and implications

Encouragingly, the EAS members who participated in the survey
clearly recognise the role of ‘diet and lifestyle’ in the management
of dyslipidaemia and the prevention of CVD. This is especially
evident amongst the younger generation since especially students/
postdocs recognise the benefit of ‘diet and lifestyle’ changes. The
survey participants expressed to a high degree the feeling of being
educated about the role of ‘diet and lifestyle’, and especially clini-
cians reported feeling sufficiently educated and hence confident of
talking about ‘diet and lifestyle’ related aspects and providing
advice to their patients. However, conclusions cannot be drawn
regarding the quantity and quality of any given advice as this was
not assessed in the current survey.

The successful implementation of ‘diet and lifestyle’ advice re-
lies not only on the clinician’s perceived knowledge but also on
their efforts to provide such advice and to educate their patients
about healthy behaviour changes. Guideline implementation in
daily practice is, however, far from optimal as has been found in
several cross-sectional surveys as part of the European Action on
Secondary and Primary Prevention by Intervention to Reduce
Events (EUROASPIRE). For instance, the EUROASPIRE IV survey
(primary care arm) revealed that a large proportion of the inter-
viewed patients who were free of established CVD but were at a
high risk of developing CVD, had unhealthy lifestyle habits such as
being persistent smokers and being overweight or obese next to
having uncontrolled blood pressure, blood lipids and diabetes [7].
Nevertheless, 65% of the obese patients had received a personal
dietary recommendation by a health professional and 59% were
advised to participate in regular physical activity, while less than
14% had been advised to attend some form of CVD prevention
programme. Also, the most recent EUROASPIRE V survey found that
most coronary patients still have an unhealthy lifestyle with
respect to smoking, diet and sedentary behaviour, adversely
impacting the management of CVD risk factors like elevated LDL-
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cholesterol and blood pressure and diabetes [8]. Furthermore,
EUROASPIRE V also studied whether and what type of dietary
advice was provided by a physician or another health care profes-
sional to CVD patients next to asking for implemented changes
made by the patients. Dietary advice was not systematically pro-
vided to CVD patients with the percentage of patients receiving
dietary advice and the type of advice varying widely between the
studied 27 countries [9]. Dietary advice was provided to two-thirds
of CVD patients including advice to reduce (in descending order)
fat, salt, sugar and calories and to increase (in descending order)
fruits and vegetables, fish, esp. oily fish, and foods with added plant
sterols/stanols. However, it was also shown that the more frequent
patients receive dietary advice, the more patients reported changes
made in their dietary habits [9]. It should, however, be noted that
the quality of the provided dietary advice was not assessed and
remains hence unknown. Clearly, there is a need to further improve
the implementation of the diet and lifestyle guidelines in everyday
clinical practice both for patients with CHD as well as individuals at
risk of developing CVD.

Regarding effectiveness and easiness, medication, i.e. statin use,
was perceived by the participating EAS members as the most
effective and easiest intervention while dietary changes are
considered as more difficult to adhere to. This certainly reflects the
fact that providing dietary advice, e.g. for adopting and maintaining
a heart healthy diet is more complex than prescribing drug treat-
ment because it also requires guidance on behavioural change
strategies. While more insights into behaviour change practices,
e.g. what advice patients receive by clinicians and other health care
professionals, are required, cognitive behavioural methods such as
motivational interviewing have been shown to be effective [5].
Moreover, individual aspects such as personal and cultural food
preferences and the capability to afford and prepare foods should
be considered. Furthermore, the involvement of a team of inter-
disciplinary health care professionals including physicians, clini-
cians, dietitians and nurses is desirable to address all aspects of ‘diet
and lifestyle’ for optimal CVD risk factor management and CVD risk
prevention.
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