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s u m m a r y

Background: Dietary prevention of cardiovascular risk factors is seldom implemented.
Aim: We assessed the dietary changes made by subjects at high risk of cardiovascular disease (CVD).
Design and setting: Cross-sectional, multicentre observational study (European Society of Cardiology -
ESC EORP-EUROASPIRE V Primary Care) including 78 centres from 16 ESC countries.
Methods: Participants aged 18e79 years, devoid of CVD but treated with antihypertensive and/or lipid-
lowering and/or antidiabetic therapy were interviewed >6 months and <2 years after medication
initiation. Information regarding dietary management was collected by questionnaire.
Results: 2759 participants (overall participation rate 70.2%, 1589 women, 1415 aged �60 years, 43.5%
with obesity, 71.1% on antihypertensive, 29.2% on lipid-lowering and 31.5% on antidiabetic treatment).
Among participants with obesity, 47.7% reported having received dietary advice to lose weight [range:
24.7% (Greece) to 71.8% (Lithuania)]. Among participants on antihypertensive drug therapy, 53.9% re-
ported being on a blood pressure lowering diet [range: 5.6% (UK) to 90.4% (Greece)]; a reduction of salt
intake in the last three years was reported by 71.4% [range: 12.5% (Sweden) to 89.7% (Egypt)]. Among
participants on lipid-lowering therapy, 56.0% reported being on a lipid lowering diet [range: 7.1%
(Sweden) to 90.3% (Egypt)]. Among participants with diabetes, 57.2% reported being on a diet [range:
21.6% (Romania) to 95.1% (Bosnia & Herzegovina)]; a reduction in sugar intake was reported by 80.8%
[range: 56.5% (Sweden) to 96.7% (Russian Federation)].
Conclusions: In ESC countries, fewer than 60% of participants at high CVD risk report being on a specific
diet, with wide differences between countries.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of European Society for Clinical Nutrition and
Metabolism. This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).
1. Introduction

Cardiovascular risk factors such as hypertension, dyslipidaemia
and diabetes are common in the general population, and their
prevalence is increasing worldwide [1]. Hypertension and diabetes
chuv.ch (P. Marques-Vidal),
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rank as first and third leading risk factors for disease worldwide,
being responsible for over 15 million deaths [1]. All European
guidelines stress the need for lifestyle changes among subjects
presenting with cardiovascular risk factors, particularly changes in
dietary behaviour [2e4]. Indeed, a healthy dietary pattern, in as-
sociationwith physical activity, has been shown tomodestly reduce
blood pressure, total cholesterol and risk of type 2 diabetes, making
it an inexpensive method to manage cardiovascular risk factors.
Still, many subjects with cardiovascular risk factors do not benefit
from dietary counselling [5]. Further, despite cardiovascular disease
(CVD) being one of the leading causes of mortality andmorbidity in
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Europe, there is a paucity of data related to dietary management of
cardiovascular risk factors among European countries.

Therefore, we aimed to assess the dietary actions taken by
subjects presentingwith at least one of themain cardiovascular risk
factors (hypertension, dyslipidaemia and diabetes) in a large sam-
ple of centres of European Society of Cardiology (ESC) countries,
using data from the EURObservational Research Programme
(EORP)-EUROASPIRE V study. Our hypothesis was that a significant
fraction of the participants with cardiovascular risk factors would
not change their dietary behaviours.

2. Method

2.1. Study setting

The primary care arm of EUROASPIRE V was carried out in 78
primary care centres in 16 countries: Bosnia & Herzegovina,
Bulgaria, Croatia, the Czech Republic, Egypt, Greece, Kazakhstan,
Kyrgyzstan, Lithuania, Poland, Portugal, Romania, Russian Federa-
tion, Sweden, Ukraine, and the United Kingdom during 2017e2018.
Within each country, one or more geographical areas with a
defined catchment area were selected and a sample of two or more
general practices or health centres serving that population were
identified according to the structure of the local health services. The
list of the centres and investigators is provided in Appendix 1.
Samples of 400 coronary patients who attended the interview are
sufficient to estimate within-country prevalences with a precision
of at least 5% and with a confidence of 95%. The precision of esti-
mates after stratification for age and gender within a country was
limited but combining data from all countries allowed precise es-
timates by age and gender. Detailed information regarding the
methodology can be found in [6].

2.2. Inclusion criteria

Within each primary care centre, men and women aged be-
tween 18 and 79 years at the time of identification, without a his-
tory of CVD, who had been prescribed one or more of the following
treatments: (i) antihypertensive drugs and/or (ii) lipid lowering
drugs and/or (iii) glucose lowering (diet and/or oral drugs and/or
insulin), �6 months up to <2 years prior to the date of interview,
were identified retrospectively from records.

2.3. Dietary data

Information regarding dietary management was collected by a
standardized questionnaire, which was translated in the different
languages of the participating countries. The following information
was collected: (1) presence of a special diet prescribed by a doctor
or other health professional to lower blood pressure/cholesterol/
manage diabetes and (2) adopted dietary actions over the last three
years to reduce the risk of heart disease: reduction of calories/salt
/fat/sugar/excessive alcohol intake; changing type of fat intake;
eating more fruits and vegetables/fish/oily fish. Within each con-
dition (i.e. obesity, hypertension …) the dietary interventions that
are more related to it were considered (Supplementary Table 1).

2.4. Other covariates

Personal and demographic details were obtained from ques-
tionnaire [6]. Smoking at the time of interview was defined as self-
reported smoking, and/or a breath carbon monoxide exceeding
10 ppm using a Smokerlyzer® Model Micro þ (Bedfont Scientific,
Harrietsham, Maidstone, UK).
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Height and weight were measured in light indoor clothes
without shoes using SECA scales 701 and stadiometer model 220
(SECA Medical Measuring Systems and Scales, Birmingham, UK).
Obesity was defined as a body mass index (BMI) �30 kg/m2.

2.5. Statistical analysis

Descriptive statistics were used to estimate the prevalence rates
of dietary actions taken by the participants. Participants’ de-
mographics were described according to means, standard de-
viations and proportions. Statistical analyses were undertaken
using SAS statistical software (release 9.4) in the Department of
Public Health, Ghent University, Belgium, and Stata (Stata Inc,
College Station, TX, USA, release 16.0) at the Lausanne University
Hospital, Switzerland.

2.6. Ethical statement

National coordinators were responsible for obtaining the
necessary approvals from local Ethics Committees. All protocols
were approved by the local Ethics Committees and all participants
provided written, informed consent before entering the study.

2.7. Data management

All data management was undertaken by the EORP Department
of the ESC, according to the requirements defined by the appointed
Executive Committee, with the support of the EORP Team. The
database is located at the European Heart House, Sophia-Antipolis,
France. All data was collected electronically using web-based data
entry. Names were not sent to the data management centre where
information is held on each subject using a unique identification
number for country, centre and individual. All data was updated
electronically by each country and submitted via the internet to the
data management centre where checks for completeness, internal
consistency and accuracy was run. All data is stored under the
provisions of the National Data Protection Regulations.

3. Results

3.1. Characteristics of participants

Data from 2759 participants was included in the analysis. Their
characteristics overall and according to centre are summarized in
Table 1. Most (57.6%) participants were women; 51.3% of the par-
ticipants were aged �60 years, 37.7% had higher education, 18.1%
smoked, and 43.5% presented with obesity. The prevalence rates of
women, highly educated participants, smoking or obesity varied
considerably between countries/centres.

3.2. Dietary actions taken by participants with obesity

The dietary actions taken during the last three years by partic-
ipants with obesity are summarized in Table 2. Overall, 47.7% of the
participants reported being on a diet prescribed by a doctor or other
health professional; 71.8% reported reducing fat and 69.6% reducing
sugar intake; 62.0% reported consuming fewer calories, and 48.7%
reported reducing excessive alcohol intake. Sweden had the lowest
rates for all dietary actions, while Lithuania and the Czech Republic
had the highest. Women reported less frequently having reduced
excessive alcohol intake (p ¼ 0.029), while participants aged �60
years reported less frequently being on a diet (p ¼ 0.004), reducing
calories (p ¼ 0.015), sugar (p ¼ 0.049), or excessive alcohol intake
(p ¼ 0.006).



Table 1
Characteristics of participants, EUROASPIRE V.

N Females (%) Age (years) Age � 60
years (%)

Higher
education (%)

Smoking (%)a Body mass
index (kg/m2)

Obesity (%)b

All 2759 57.6% 59.0 ± 11.6 51.3% 37.7% 18.1% 29.8 ± 5.6 43.5%
Centre
Bosnia & Herzegovina 190 58.9% 60.8 ± 10.9 57.9% 25.8% 20.0% 28.6 ± 4.1 33.2%
Bulgaria 171 53.2% 61.2 ± 11.1 62.6% 13.5% 21.6% 30.4 ± 5.8 44.4%
Croatia 203 55.2% 62.1 ± 10.2 61.6% 35.6% 24.6% 29.3 ± 5.3 39.4%
Czech Republic 84 48.8% 57.8 ± 14.2 48.8% 26.2% 25.0% 30.2 ± 5.8 46.4%
Egypt 162 60.5% 53.1 ± 11.8 28.4% 35.8% 14.2% 30.9 ± 6.3 53.4%
Greece 166 50.6% 62.8 ± 11.2 68.1% 1.8% 31.3% 30.8 ± 6.1 52.4%
Kazakhstan 200 65.5% 60.5 ± 8.7 56.5% 55.3% 18.5% 30.5 ± 5.5 45.5%
Kyrgyzstan 162 69.1% 55.8 ± 9.7 42.6% 38.8% 15.4% 30.3 ± 5.2 46.9%
Lithuania 201 62.2% 57.9 ± 10.1 45.3% 71.6% 21.4% 30.5 ± 5.5 50.7%
Poland 148 70.3% 51.9 ± 13.6 26.4% 43.5% 16.2% 26.3 ± 4.3 16.9%
Portugal 173 47.4% 64.7 ± 10.0 68.8% 12.7% 13.9% 29.4 ± 4.9 44.2%
Romania 198 58.1% 61.4 ± 11.1 61.1% 20.2% 9.6% 31.4 ± 6.5 54.5%
Russian Federation 200 59.0% 54.1 ± 11.5 34.5% 48.0% 27.5% 30.1 ± 5.5 47.5%
Sweden 78 47.4% 63.0 ± 10.6 64.1% 57.7% 5.1% 28.7 ± 4.8 29.5%
Ukraine 200 64.0% 57.5 ± 12.8 44.5% 68.5% 12.5% 29.5 ± 5.3 42.4%
United Kingdom 223 44.4% 59.8 ± 10.9 50.7% 40.4% 10.3% 29.3 ± 6.4 40.8%

a Self-reported smoking or CO in breath >10 ppm.
b body mass index �30 kg/m2. Results are expressed as percentage or as mean ± standard deviation.

Table 2
Dietary management and actions taken during the last three years reported by participants with obesity at interview, EUROASPIRE V.

Dietary advicea Less caloriesb Less fatb Less sugarb Less alcoholb

N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI

All 1143 47.7 (44.8e50.6) 1162 62.0 (59.2e64.8) 1172 71.8 (69.2e74.4) 1177 69.6 (66.9e72.2) 1123 48.7 (45.7e51.7)
Centre
Bosnia & Herzegovina 58 48.3 (35.0e61.8) 56 57.1 (43.2e70.3) 61 77.0 (64.5e86.8) 63 68.3 (55.3e79.4) 62 41.9 (29.5e55.2)
Bulgaria 75 50.7 (38.9e62.4) 76 61.8 (50.0e72.8) 76 65.8 (54.0e76.3) 76 63.2 (51.3e73.9) 76 26.3 (16.9e37.7)
Croatia 74 55.4 (43.4e67.0) 77 61.0 (49.2e72.0) 79 67.1 (55.6e77.3) 78 70.5 (59.1e80.3) 72 40.3 (28.9e52.5)
Czech Republic 39 56.4 (39.6e72.2) 39 82.1 (66.5e92.5) 39 79.5 (63.5e90.7) 39 69.2 (52.4e83.0) 39 74.4 (57.9e87.0)
Egypt 70 35.7 (24.6e48.1) 71 74.6 (62.9e84.2) 71 87.3 (77.3e94.0) 71 73.2 (61.4e83.1) 44 31.8 (18.6e47.6)
Greece 85 24.7 (16.0e35.3) 87 71.3 (60.6e80.5) 86 84.9 (75.5e91.7) 87 77.0 (66.8e85.4) 86 48.8 (37.9e59.9)
Kazakhstan 91 35.2 (25.4e45.9) 91 62.6 (51.9e72.6) 89 71.9 (61.4e80.9) 90 71.1 (60.6e80.2) 90 57.8 (46.9e68.1)
Kyrgyzstan 74 51.4 (39.4e63.1) 76 55.3 (43.4e66.7) 76 71.1 (59.5e80.9) 75 60.0 (48.0e71.1) 76 55.3 (43.4e66.7)
Lithuania 85 71.8 (61.0e81.0) 96 71.9 (61.8e80.6) 102 81.4 (72.4e88.4) 101 87.1 (79.0e93.0) 90 77.8 (67.8e85.9)
Poland 25 40.0 (21.1e61.3) 25 48.0 (27.8e68.7) 25 68.0 (46.5e85.1) 25 56.0 (34.9e75.6) 25 20.0 (6.8e40.7)
Portugal 73 53.4 (41.4e65.2) 75 60.0 (48.0e71.1) 74 70.3 (58.5e80.3) 75 77.3 (66.2e86.2) 73 56.2 (44.1e67.8)
Romania 108 44.4 (34.9e54.3) 107 57.9 (48.0e67.4) 108 72.2 (62.8e80.4) 108 63.9 (54.1e72.9) 107 27.1 (19.0e36.6)
Russian Federation 94 73.4 (63.3e82.0) 95 63.2 (52.6e72.8) 94 75.5 (65.6e83.8) 95 80.0 (70.5e87.5) 93 79.6 (69.9e87.2)
Sweden 23 26.1 (10.2e48.4) 23 39.1 (19.7e61.5) 23 26.1 (10.2e48.4) 23 43.5 (23.2e65.5) 23 4.3 (0.1e21.9)
Ukraine 79 43.0 (31.9e54.7) 78 53.8 (42.2e65.2) 79 59.5 (47.9e70.4) 82 68.3 (57.1e78.1) 78 55.1 (43.4e66.4)
United Kingdom 90 36.7 (26.8e47.5) 90 55.6 (44.7e66.0) 90 60.0 (49.1e70.2) 89 52.8 (41.9e63.5) 89 33.7 (24.0e44.5)

Gender
Men 458 46.7 (42.1e51.4) 467 60.8 (56.2e65.3) 473 69.3 (65.0e73.5) 477 69.6 (65.3e73.7) 462 52.6 (47.9e57.2)
Women 685 48.3 (44.5e52.1) 695 62.9 (59.2e66.5) 699 73.5 (70.1e76.8) 700 69.6 (66.0e73.0) 661 46.0 (42.1e49.9)

P-value 0.597 0.477 0.118 0.991 0.029
Age at interview
<60 years 549 52.1 (47.8e56.3) 559 65.7 (61.6e69.6) 565 74.2 (70.3e77.7) 564 72.3 (68.4e76.0) 532 53.0 (48.7e57.3)
�60 years 594 43.6 (39.6e47.7) 603 58.7 (54.7e62.7) 607 69.7 (65.9e73.3) 613 67.0 (63.2e70.8) 591 44.8 (40.8e49.0)

P-value 0.004 0.015 0.089 0.049 0.006

a On a special diet prescribed by a doctor or other health professional to lower weight.
b positive answer to the questions “Over the last three years, which of the following steps did you take to reduce your risk of heart disease: reduction of calorie intake/

reduction of fat intake/reducing sugar/reducing excessive alcohol intake”. Results are expressed as number of responses, percentage and (95% confidence interval). Between
gender and age group comparisons performed using chi-square test.

P. Marques-Vidal, P. Jankowski, �Z. Reiner et al. Clinical Nutrition ESPEN 55 (2023) 144e150
3.3. Dietary actions taken by participants using antihypertensive
drugs

The dietary management and the dietary actions taken during
the last three years by participants using antihypertensive drugs
are summarized in Table 3. Overall, 53.9% of the participants re-
ported being on a special diet prescribed by a doctor or other health
professional, and 71.4% reported having reduced their salt intake.
Sweden and the UK had the lowest rates for dietary management
and action, while Egypt and Greece had the highest. Women re-
ported more frequently a reduction in salt intake (p ¼ 0.007), while
146
participants aged �60 years reported more frequently being on a
special diet (p ¼ 0.016).

3.4. Dietary actions taken by participants using lipid-lowering
drugs

The dietary management and the dietary actions taken during
the last three years by participants using lipid-lowering drugs are
summarized in Table 4. Overall, 56.0% of the participants reported
being on a special diet prescribed by a doctor or other health pro-
fessional; 76.0% reported having increased fruit and vegetable



Table 3
Dietary management and actions taken during the last three years by participants
using antihypertensive drugs at interview, EUROASPIRE V.

Special dieta Less saltb

N % and 95% CI N % and 95% CI

All 2105 53.9 (51.7e56.0) 2134 71.4 (69.4e73.3)
Centre
Bosnia & Herzegovina 171 74.3 (67.0e80.6) 170 78.8 (71.9e84.7)
Bulgaria 166 84.3 (77.9e89.5) 167 77.2 (70.1e83.4)
Croatia 151 55.6 (47.3e63.7) 154 74.7 (67.0e81.3)
Czech Republic 70 30.0 (19.6e42.1) 70 58.6 (46.2e70.2)
Egypt 124 83.1 (75.3e89.2) 126 89.7 (83.0e94.4)
Greece 114 90.4 (83.4e95.1) 113 86.7 (79.1e92.4)
Kazakhstan 150 42.0 (34.0e50.3) 159 68.6 (60.7e75.7)
Kyrgyzstan 110 66.4 (56.7e75.1) 112 73.2 (64.0e81.1)
Lithuania 167 36.5 (29.2e44.3) 171 74.9 (67.7e81.2)
Poland 93 32.3 (22.9e42.7) 94 67.0 (56.6e76.4)
Portugal 146 54.1 (45.7e62.4) 146 80.1 (72.7e86.3)
Romania 185 67.6 (60.3e74.3) 186 76.9 (70.2e82.7)
Russian Federation 122 59.8 (50.6e68.6) 124 71.8 (63.0e79.5)
Sweden 63 7.9 (2.6e17.6) 64 12.5 (5.6e23.2)
Ukraine 149 26.8 (19.9e34.7) 154 56.5 (48.3e64.5)
United Kingdom 124 5.6 (2.3e11.3) 124 54.0 (44.9e63.0)

Gender
Men 876 51.9 (48.6e55.3) 891 68.2 (65.1e71.3)
Women 1229 55.2 (52.4e58.1) 1243 73.6 (71.1e76.0)

P-value 0.143 0.007
Age at interview
<60 years 968 51.0 (47.8e54.2) 981 69.8 (66.8e72.7)
�60 years 1137 56.3 (53.3e59.2) 1153 72.7 (70.0e75.2)

P-value 0.016 0.146

a On a special diet prescribed by a doctor or other health professional to lower
blood pressure.

b Positive answer to the question “Over the last three years, which of the
following steps did you take to reduce your risk of heart disease: reduction of salt
intake”. Results are expressed as number of responses, percentage and (95% confi-
dence interval). Between gender and age group comparisons performed using chi-
square test.
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intake; 70.4% reported having reduced their fat intake; 60.6% re-
ported having changed the type of fat intake; 60.1% reported
consumingmore fish, and 44.0% reported consumingmore oily fish.
Sweden and Bulgaria had the lowest rates for most dietary actions,
while Greece and Lithuania had the highest. Women reportedmore
frequently having reduced their fat intake (p ¼ 0.038), while par-
ticipants aged �60 years reported more frequently consuming
more oily fish (p ¼ 0.049).

3.5. Dietary actions taken by participants with diabetes

The dietary management and the dietary actions taken during
the last three years by participants treated for diabetes are
summarized in Table 5. Overall, 57.2% of participants reported
being on a special diet prescribed by a doctor or other health
professional; 80.8% reported having reduced sugar intake; 77.6%
reported increased fruit & vegetable intake; 76.5% reported
having reduced fat, and 51.3% reported having reduced excessive
alcohol intake. Sweden and the UK had the lowest rates for di-
etary management and most dietary actions, while Bosnia &
Herzegovina and the Russian Federation had the highest. Women
reported more frequently a reduction in fat intake (p ¼ 0.006),
while participants aged 60 years reported more frequently being
on a special diet (p ¼ 0.010) and having reduced sugar intake
(p ¼ 0.025).

4. Discussion

Our results suggest that (1) dietary management of cardio-
vascular risk factors is not systematically provided to subjects at
147
high cardiovascular risk; (2) on average, fewer than 6 out of 10
participants at high cardiovascular risk report being on a specific
diet, and (3) dietary management of cardiovascular risk factors is
unevenly implemented in ESC countries, between genders and
age groups. Still, the results related to the comparisons between
genders or age groups should be interpreted with caution, as
they are dependent on the sample size, gender and age distri-
bution of the countries present. A country with a large sample
where dietary recommendations are unevenly distributed be-
tween genders and/or age groups will have a larger influence in
the overall result than a country with a small sample size
and where dietary recommendations are provided to most
patients.

4.1. Dietary actions taken by participants with obesity

Caloric reduction is part of obesity management [7]. In this
study, less than half of participants with obesity reported to be
on a special diet, suggesting that obesity is not considered seri-
ously enough as an important CVD risk factor by physicians. Still,
two thirds of participants with obesity reported having reduced
their caloric intake, namely via a reduction of fat or sugar intake.
These values are close to those reported in a previous EURO-
ASPIRE registry (62.5% reduction in caloric intake and 74.7%
reduction in fat intake) [8], suggesting that no major improve-
ment of uptake of dietary measures occurred during the last
years. One of the reasons might be that the general public
perception of obesity as a CVD risk factor is relatively low, much
lower than hypertension, elevated cholesterol, diabetes, family
history, smoking and even low HDL-cholesterol [9]. Overall, our
results indicate that obesity management in patients with CVD
risk factors remains suboptimal, and that no improvement has
occurred in the last years.

4.2. Dietary actions taken by participants using antihypertensive
drugs

Salt reduction has been shown to decrease blood pressure levels
[10]; on the population level, measures for salt reduction are
beneficial and cost-effective for cardiovascular disease [11,12].

In this study, 53.9% of participants reported being on a special
diet, and 71.4% reported having reduced their salt intake. These
values are close to those reported in a previous EUROASPIRE reg-
istry (46.8% of participants on a special diet, and 73.3% reduction in
salt intake) [8], suggesting that some improvements might have
occurred regarding the dietary management of hypertension. The
lower percentage of participants reporting a reduction of salt intake
could be due to sampling or to the relatively complex messages
regarding the effect of salt intake on blood pressure levels [13].
Overall, our results indicate that almost half of participants with
hypertension do not appear to follow a diet aimed at reducing
blood pressure levels.

4.3. Dietary actions taken by participants using lipid-lowering
drugs

Increased fruit and vegetables intake has been suggested to have
favourable effects on CVD risk factors [14]. Similarly, reducing
saturated fat intake could reduce CVD risk [15], and a recent review
concluded that increasing polyunsaturated fatty acids intake could
reduce CHD mortality and stroke, but had no effect on CVD mor-
tality [16]. In this study, 56% of participants reported being on a
special diet, 70.4% reported consuming less fat, 76.0% reported
consuming more fruits and vegetables, and 60.1% consuming more
fish. These values are lower than those reported in a previous



Table 4
Dietary management and actions taken during the last three years by patients using lipid-lowering drugs at interview, EUROASPIRE V.

Special dieta Less fatb Changing type of fat intakeb More F&Vb More fisha More oily fisha

N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI

All 922 56.0 (52.7e59.2) 929 70.4 (67.3e73.3) 907 60.6 (57.4e63.8) 932 76.0 (73.1e78.7) 924 60.1 (56.8e63.2) 907 44.0 (40.7e47.3)
Centre
Bosnia &

Herzegovina
65 84.6 (73.5e92.4) 61 88.5 (77.8e95.3) 58 66.7 (52.5e78.9) 62 85.5 (74.2e93.1) 57 70.2 (56.6e81.6) 58 50.0 (36.6e63.4)

Bulgaria 36 72.2 (54.8e85.8) 39 53.8 (37.2e69.9) 38 38.5 (23.4e55.4) 39 66.7 (49.8e80.9) 39 35.9 (21.2e52.8) 38 15.8 (6.0e31.3)
Croatia 84 72.6 (61.8e81.8) 84 71.4 (60.5e80.8) 76 63.1 (51.9e73.4) 82 81.7 (71.6e89.4) 79 62.0 (50.4e72.7) 76 51.3 (39.6e63.0)
Czech

Republic
33 33.3 (18.0e51.8) 33 57.6 (39.2e74.5) 33 51.5 (33.5e69.2) 33 69.7 (51.3e84.4) 33 42.4 (25.5e60.8) 33 33.3 (18.0e51.8)

Egypt 31 90.3 (74.2e98.0) 31 87.1 (70.2e96.4) 31 67.7 (48.6e83.3) 31 54.8 (36.0e72.7) 31 35.5 (19.2e54.6) 31 32.3 (16.7e51.4)
Greece 91 85.7 (76.8e92.2) 95 81.1 (71.7e88.4) 95 70.8 (60.7e79.7) 96 84.4 (75.5e91.0) 96 74.0 (64.0e82.4) 95 54.7 (44.2e65.0)
Kazakhstan 13 76.9 (46.2e95.0) 13 76.9 (46.2e95.0) 13 69.2 (38.6e90.9) 13 76.9 (46.2e95.0) 13 61.5 (31.6e86.1) 13 46.2 (19.2e74.9)
Kyrgyzstan 6 33.3 (4.3e77.7) 6 66.7 (22.3e95.7) 6 66.7 (22.3e95.7) 6 83.3 (35.9e99.6) 6 83.3 (35.9e99.6) 6 16.7 (0.4e64.1)
Lithuania 60 45.0 (32.1e58.4) 62 80.6 (68.6e89.6) 60 78.3 (65.8e87.9) 63 85.7 (74.6e93.3) 63 76.2 (63.8e86.0) 60 75.0 (62.1e85.3)
Poland 76 39.5 (28.4e51.4) 77 58.4 (46.6e69.6) 77 53.9 (42.1e65.5) 76 65.8 (54.0e76.3) 77 53.2 (41.5e64.7) 77 16.9 (9.3e27.1)
Portugal 95 51.6 (41.1e62.0) 95 73.7 (63.6e82.2) 94 61.5 (51.0e71.2) 96 85.4 (76.7e91.8) 96 79.2 (69.7e86.8) 94 61.7 (51.1e71.5)
Romania 101 74.3 (64.6e82.4) 102 81.4 (72.4e88.4) 100 69.0 (59.0e77.9) 101 88.1 (80.2e93.7) 102 54.9 (44.7e64.8) 100 40.0 (30.3e50.3)
Russian

Federation
31 67.7 (48.6e83.3) 31 80.6 (62.5e92.5) 31 74.2 (55.4e88.1) 31 74.2 (55.4e88.1) 31 74.2 (55.4e88.1) 31 67.7 (48.6e83.3)

Sweden 28 7.1 (0.9e23.5) 28 32.1 (15.9e52.4) 28 39.3 (21.5e59.4) 28 42.9 (24.5e62.8) 28 21.4 (8.3e41.0) 28 21.4 (8.3e41.0)
Ukraine 77 33.8 (23.4e45.4) 77 62.3 (50.6e73.1) 73 56.6 (44.7e67.9) 80 71.3 (60.0e80.8) 78 56.4 (44.7e67.6) 73 30.1 (19.9e42.0)
United

Kingdom
95 15.8 (9.1e24.7) 95 54.7 (44.2e65.0) 94 42.6 (32.4e53.2) 95 62.1 (51.6e71.9) 95 51.6 (41.1e62.0) 94 42.6 (32.4e53.2)

Gender
Men 428 52.8 (48.0e57.6) 431 67.1 (62.4e71.5) 421 57.9 (53.0e62.6) 432 74.8 (70.4e78.8) 430 60.7 (55.9e65.3) 421 43.9 (39.1e48.8)
Women 494 58.7 (54.2e63.1) 498 73.3 (69.2e77.1) 486 63.0 (58.6e67.3) 500 77.0 (73.1e80.6) 494 59.5 (55.0e63.9) 486 44.0 (39.6e48.6)

P-value 0.072 0.038 0.124 0.427 0.714 0.978
Age at interview
<60 years 365 54.2 (49.0e59.4) 366 69.7 (64.7e74.3) 360 62.3 (57.0e67.3) 367 74.7 (69.9e79.0) 365 58.6 (53.4e63.7) 360 40.0 (34.9e45.3)
�60 years 557 57.1 (52.9e61.2) 563 70.9 (66.9e74.6) 547 59.6 (55.4e63.7) 565 76.8 (73.1e80.2) 559 61.0 (56.8e65.1) 547 46.6 (42.4e50.9)

P-value 0.395 0.696 0.429 0.452 0.472 0.049

F&V ¼ fruit & vegetables.
a On a special diet prescribed by a doctor or other health professional to lower blood cholesterol.
b Positive answer to the questions “Over the last three years, which of the following steps did you take to reduce your risk of heart disease: reduction of fat intake/changing

type of fat intake/eating more fruit and vegetables”. Results are expressed as number of responses, percentage and (95% confidence interval). Between gender and age group
comparisons performed using chi-square test.
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EUROASPIRE registry (60.3% of participants on a special diet, 76.2%
reduction in fat intake, 80.3% increased fruit and vegetables intake
and 64.7% increased fish intake) [8]. These differences could be due
to differences in sampling or study sites. Nonetheless, they suggest
an increasingly poor implementation of dietary measures to
manage hyperlipidaemias. A possible explanation is that subjects
with hyperlipidaemia prefer to take drugs rather than changing
their dietary habits [17], although this statement has been chal-
lenged [18]. Overall, our results indicate that dietary management
of hyperlipidaemia is suboptimal and appears to be worsening.

4.4. Dietary actions taken by participants with diabetes

Low glycaemic index or low glycaemic load diets have been
shown to improve glycaemic control in diabetes [19], although this
statement has also been challenged [20]. In this study, 57.2% of
participants with diabetes reported dietary management. Those
findings should be taken with caution, as a study reported a low
adherence (<50%) to a dietary plan among patients with type 2
diabetes, and that among patients not following the dietary plan,
61.8% reported to stick to a self-made diet [21]. Hence, the effective
adherence to a dietary plan aimed at preventing CVD among pa-
tients with diabetes might be rather low. This is probably one of the
main reasons why the control of diabetes as a CVD risk factor in
patients at high CVD risk remained poor between EUROASPIRE III
and IV surveys as well [22].

Also, in this study, 80.8% of participants reported a decrease in
sugar intake, 76.5% a decrease in fat intake, 77.5% an increase in
fruit and vegetable intake, and 51.3% a reduction in alcohol intake.
These values are slightly lower than those reported in EUROASPIRE
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IV registry (83.7% reduction in sugar intake, 77.1% reduction in fat
intake, 81.1% increased fruit and vegetable intake and 57.4%
reduced alcohol intake) [8]. Although comparisons are hampered
by different recruitment centres, the results still suggest that di-
etary measures directed against diabetes have not been consis-
tently implemented in ESC countries, a finding also reported in
North America [23].

4.5. Implications for research and practice

Our results suggest that global measures aimed at increasing
dietary management of CVD risk factors should be better imple-
mented in some countries such as Sweden and the UK, which
consistently ranked low regarding all dietary management and
actions studied. As doctors are ill-trained regarding nutrition [24],
the best approach would be the provision of dietary recommen-
dations by nutritionists or dieticians.

Future research should focus on the provision of dietary rec-
ommendations by health professionals, and on the factors associ-
ated with poor uptake of dietary recommendations by patients.
Given that dietary behaviours affect considerably more CVD than
other noncommunicable diseases [25], it would be important that
the current European dietary policies [26] be strengthened to
reduce the current burden of CVD in Europe.

4.6. Strengths and limitations

This study has several strengths. Firstly, it relied on a stan-
dardized evaluation of the participants, thus enabling the com-
parison of findings between countries. Indeed, as dietary



Table 5
Dietary management and actions during the last three years in patients with self-reported diabetes, EUROASPIRE V.

Dietary managementa Less fatb Less sugarb Less alcoholb More F&Vb

N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI N % and 95% CI

All 979 57.2 (54.0e60.3) 971 76.5 (73.7e79.2) 981 80.8 (78.2e83.3) 931 51.3 (48.1e54.6) 981 77.5 (74.7e80.1)
Centre
Bosnia & Herzegovina 61 95.1 (86.3e99.0) 58 82.8 (70.6e91.4) 61 83.6 (71.9e91.8) 60 61.7 (48.2e73.9) 60 85.0 (73.4e92.9)
Bulgaria 47 68.1 (52.9e80.9) 47 66.0 (50.7e79.1) 47 70.2 (55.1e82.7) 47 29.8 (17.3e44.9) 47 70.2 (55.1e82.7)
Croatia 69 55.1 (42.6e67.1) 67 76.1 (64.1e85.7) 67 83.6 (72.5e91.5) 62 43.5 (31.0e56.7) 69 81.2 (69.9e89.6)
Czech Republic 14 57.1 (28.9e82.3) 14 57.1 (28.9e82.3) 14 71.4 (41.9e91.6) 14 85.7 (57.2e98.2) 14 78.6 (49.2e95.3)
Egypt 88 64.8 (53.9e74.7) 88 84.1 (74.8e91.0) 88 85.2 (76.1e91.9) 58 20.7 (11.2e33.4) 88 50.0 (39.1e60.9)
Greece 117 53.8 (44.4e63.1) 116 81.0 (72.7e87.7) 117 70.9 (61.8e79.0) 117 29.9 (21.8e39.1) 117 83.8 (75.8e89.9)
Kazakhstan 127 57.5 (48.4e66.2) 127 79.5 (71.5e86.2) 127 81.1 (73.2e87.5) 127 69.3 (60.5e77.2) 128 78.9 (70.8e85.6)
Kyrgyzstan 73 54.8 (42.7e66.5) 76 75.0 (63.7e84.2) 76 80.3 (69.5e88.5) 77 54.5 (42.8e65.9) 77 87.0 (77.4e93.6)
Lithuania 52 42.3 (28.7e56.8) 51 86.3 (73.7e94.3) 52 86.5 (74.2e94.4) 44 75.0 (59.7e86.8) 50 90.0 (78.2e96.7)
Poland 33 84.8 (68.1e94.9) 33 72.7 (54.5e86.7) 33 72.7 (54.5e86.7) 33 48.5 (30.8e66.5) 33 72.7 (54.5e86.7)
Portugal 90 35.6 (25.7e46.3) 88 72.7 (62.2e81.7) 90 87.8 (79.2e93.7) 89 61.8 (50.9e71.9) 89 86.5 (77.6e92.8)
Romania 51 21.6 (11.3e35.3) 51 82.4 (69.1e91.6) 51 84.3 (71.4e93.0) 51 39.2 (25.8e53.9) 51 86.3 (73.7e94.3)
Russian Federation 60 68.3 (55.0e79.7) 60 86.7 (75.4e94.1) 60 96.7 (88.5e99.6) 59 88.1 (77.1e95.1) 60 76.7 (64.0e86.6)
Sweden 23 52.2 (30.6e73.2) 23 43.5 (23.2e65.5) 23 56.5 (34.5e76.8) 23 4.3 (0.1e21.9) 23 52.2 (30.6e73.2)
Ukraine 34 79.4 (62.1e91.3) 32 59.4 (40.6e76.3) 35 91.4 (76.9e98.2) 30 70.0 (50.6e85.3) 35 65.7 (47.8e80.9)
United Kingdom 40 45.0 (29.3e61.5) 40 60.0 (43.3e75.1) 40 67.5 (50.9e81.4) 40 32.5 (18.6e49.1) 40 70.0 (53.5e83.4)

Gender
Men 433 56.4 (51.5e61.1) 430 72.3 (67.8e76.5) 433 81.3 (77.3e84.9) 420 53.1 (48.2e58.0) 432 77.5 (73.3e81.4)
Women 546 57.9 (53.6e62.1) 541 79.9 (76.2e83.2) 548 80.5 (76.9e83.7) 511 49.9 (45.5e54.3) 549 77.4 (73.7e80.8)

P-value 0.632 0.006 0.746 0.332 0.961
Age at interview
<60 years 389 62.2 (57.2e67.0) 388 78.6 (74.2e82.6) 389 84.3 (80.3e87.8) 360 54.7 (49.4e59.9) 391 76.7 (72.2e80.8)
�60 years 590 53.9 (49.8e58.0) 583 75.1 (71.4e78.6) 592 78.5 (75.0e81.8) 571 49.2 (45.0e53.4) 590 78.0 (74.4e81.2)

P-value 0.010 0.210 0.025 0.101 0.649

F&V, fruit & vegetables.
a On a special diet prescribed by a doctor or other health professional.
b Positive answer to the question “Over the last three years, which of the following steps did you take to reduce your risk of heart disease: reduction of fat intake/reduction of

sugar intake/reducing excessive alcohol intake/eating more fruit and vegetables”. Results are expressed as number of responses, percentage and (95% confidence interval).
Between gender and age group comparisons performed using chi-square test.
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recommendations may vary considerably between countries and
patients might not know the name of diet they are following (i.e.,
DASH, Mediterranean), we applied generic questions to ensure
comparability of the answers. Second, it included awide number of
countries, thus enabling local stakeholders to use the results as
reference for future studies or as benchmark for implementation
policies. Finally, the results were based on a large sample.

This study also has several limitations. Firstly, the participating
centres cannot be considered as representative of the entire
country, and a selection bias towards overestimation of the rates of
dietary management or dietary actions taken is likely. Hence, the
actual European panorama regarding the dietary management of
CVD risk factors might be worse than reported. Secondly, the
questions in this survey focused on changes that had occurred
within the last three years, and it is possible that an inaccurate
recall may be present, participants remembering better the more
recent recommendations provided. Thirdly, due to the complexity
of recruitment settings and the paucity of validated dietary
assessment instruments, it was not possible to evaluate in detail the
dietary intake of the participants at different time points. Fourthly,
it was not possible to assess whether the changes reported actually
did take place; thus, over-reporting cannot be excluded and it is
likely that the changes are actually less frequent. Fifthly, due to the
large differences in health systems, a side-by-side comparison of
countries would be inadequate; still, the provision of confidence
intervals will enable the reader to make his/her own comparisons.
Sixthly, some participating centres changed between EUROASPIRE
surveys; hence, assessment of trends is difficult. Finally, the infor-
mation collected was reported by the participants and not by their
families or informal carers. Hence, it is possible that the provision of
dietary recommendations might be higher than reported, although
most studies suggest that nutritional knowledge of doctors is low
[24].
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5. Conclusion

We conclude that (1) fewer than 6 out of 10 participants at high
cardiovascular risk report being on a specific diet, and (2) dietary
management of cardiovascular risk factors is unevenly imple-
mented in different ESC countries/centres.
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