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Abstract

Background: Patients who have experienced a cardiovascular clinical event such as a myocardial infarction or
stroke qualify for intensive risk factor evaluation and management.

The aim of this study is to explore lifestyle changes as well as the achievement of targets for risk factors in patients
with established cardiovascular disease.

Methods: Cross-sectional study conducted in primary care practices. The study was carried out in six European
countries (Croatia, France, Portugal, Slovenia, Spain and Turkey). Patients with established cardiovascular disease
(coronary heart disease and stroke) attended in primary care were selected and assessed from January to June
2016. Patients were recruited and assessed at the practice by research assistants between 6 months and 3 years
after the event. Statistical comparisons were done with the unpaired two-sided Student’s t-test for continuous
variables and Chi-square test for categorical variables.

Results: Nine hundred and seventy-three patients (32.4% females) were assessed. About 14% of them were smokers,
32% were physically inactive, and 30% had nutritionally poor eating behaviours. LDL cholesterol target value below 70
mg/dl was achieved in about 23% of patients, and in general, women were less cardio-protected by drugs than men.

Conclusions: Many patients with established cardiovascular disease who attended in general practice still fail to
achieve the lifestyle, risk factor, and therapeutic targets set by European guidelines. These results are relevant to general

death.

practitioners because these patients have a high risk of subsequent cardiovascular events, including MI, stroke, and
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Background
Behaviours such as smoking, a nutritionally poor diet,
excessive alcohol consumption, and physical inactivity
are the most important modifiable risk factors for the
prevention of chronic diseases which currently account
for over 70% of the overall global burden of disease, and
are expected to rise to 80% by the year 2020 [1].
According to EUROSTAT data, in 2017, nearly 38% of
people in the European Union visited their general
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practitioner once or twice in the last 12 months. A quar-
ter (25%) consulted their general practitioner 3 to 5
times and 14% reported that they saw their general prac-
titioner 6 times or more, while nearly 24% did not go to
see a general practitioner [2].

Therefore, primary care is a perfect setting for inter-
ventions to reduce behavioural risks factors and recom-
mend preventive interventions to healthy individuals as
well as patients with established diseases.

There are certain interventions designed to improve
life expectancy and clinical outcomes in people with
established cardiovascular disease (CVD) [3]. Despite
their substantial potential to reduce the risk of recurrent
disease and death, reports on the implementation of
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prevention guidelines are disappointing. A survey per-
formed by cardiologists in 27 European countries
(EUROASPIRE V) demonstrated that a large majority of
coronary patients have unhealthy lifestyles in terms of
smoking, diet and sedentary behaviour, which adversely
impacts major cardiovascular risk factors [4].

Also, results of intervention studies show that further
improvements in risk factor management are difficult to
achieve. A cluster-randomised, trial performed in GP/
FPs in Ireland, after 18 months of a tailored care inter-
vention for practices and patients with coronary heart
disease, resulted in a reduction in hospital admissions,
but no improvements in cholesterol or blood pressure
(BP) levels, or change in mental or physical health status
[5]. Another cluster randomized clinical trial was carried
out in a regular general practice setting in different
health centres in Spain in 1224 patients aged under 86
years with a diagnosis of ischaemic heart disease, stroke
or peripheral artery disease [6]. It was observed that a
specific programme for prevention of recurrent cardio-
vascular disease in general practice was not effective.
However, it was observed an improvement in factors as-
sociated with a healthy lifestyle, and cases of anxiety and
depression were reduced.

European guidelines for CVD prevention advocate that
patients who have had a cardiovascular clinical event
automatically qualify for intensive risk factor evaluation
and management. This includes the adoption of a
healthier diet, increasing physical activity, and a prompt
intervention on all risk factors [7, 8].

Methods

Aim

The aim of this study was to describe lifestyle behaviours
such as physical activity, healthy diet, smoking cessation,
as well as achievement of targets for cardiovascular risk
factors and use of pharmacological treatment in patients
with established CVD attended in general practice.

Design and setting

The study consisted of a cross-sectional study in six Euro-
pean countries (Croatia, France, Portugal, Slovenia, Spain
and Turkey) conducted by EUROPREV—the European
Network for Prevention and Health Promotion in Family
Medicine/General Practice (http://europrevdev.woncaeu-
rope.org/), one of the networks of WONCA Europe.
Within each country, a national coordinator selected the
practices from a list of GP trainers, colleges, or University
departments. Patients were selected from GP/FPs prac-
tices from January 1st until June 30th, 2016. Males and fe-
males (aged > 18 years and < 85 years) were identified with
the following first or recurrent clinical diagnosis of myo-
cardial infarction (MI) (ST elevation and non-ST elevation
MI), unstable angina, and ischaemic stroke/transient
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ischemic attack (defined as a neurological deficit that lasts
less than 24 h and there is neuroimaging evidence of new
ischemic lesion). Patients were included between 6
months and 3 years after the event. Patients with a severe
physical disability or impaired cognitive function, patients
visited at home, patients institutionalized in nursing
homes, and patients who had not been visited in primary
care in the last year were excluded from this study.

Research assistants (including research nurses and
trainees) selected the patients, reviewed the medical re-
cords (to collect data on tobacco and alcohol consump-
tion before the event, lipid levels and drugs taken after
the event) and did face to face assessments to collect
data on tobacco and alcohol consumption at the mo-
ment of the assessment, as well as data on diet and phys-
ical activity. Weight and height were measured to all
patients using standardized methods. BP was measure
with the appropriate cuff, either with a sphygmomanom-
eter or with an automated device. Patients were asked to
refrain from smoking or drinking tea/coffee, exercise for
at least 30 min before measuring the BP.

Patients were allowed to sit for at least 5 minutes be-
fore beginning BP measurement.

Questionnaire

A structured questionnaire (Additional file 1) was origin-
ally developed by the researchers in English and later
translated into each of the participating countries’ lan-
guages and was used by research assistants to assess all
the participants. The questionnaire contained three sec-
tions: the first concerned data on socio-demographic
and clinical characteristics; the second part examined
lifestyle behaviours including physical activity, diet,
smoking, and alcohol consumption; the third section
gathered information on patients’ CVD risk factors: BP,
lipids and glycated haemoglobin (HbA1C) for diabetics,
and use of therapeutics that reduce CVD mortality.

Healthy eating behaviours were assessed by the Mediter-
ranean diet scoring system, developed in 1995 with the
aim of providing a practical tool to estimate how closely a
population follows the guidelines of the Mediterranean
diet [9]. The final form published in 2003 [10, 11] contains
nine items, according to their position in the Mediterra-
nean diet pyramid (vegetables, fruits, whole grains, wine,
fish, legumes/beans, nuts/seeds, olive oil, red or processed
meat). A score of zero was assigned when someone re-
ported non appropriate consumption and one was
assigned for appropriate consumption. Thus, the scores
range from zero to nine, and higher values indicate greater
adherence to the Mediterranean diet.

Physical activity was assessed by the short version of
the International Physical Activity questionnaires
(IPAQ), a questionnaire validated and translated into dif-
ferent languages in Europe [12]. IPAQ assesses physical
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activity undertaken across a comprehensive set of do-
mains including leisure time, domestic and gardening
(yard work), work-related, and transport-related (www.
ipaq.ki.se).

Data entry

A specific secured website was developed with all the
items included in the questionnaire, and online data
entry was carried out by national research assistants.
Principal investigator had accessed to the full data set
once information of the questionnaires was entered and
saved at local level. Management of the data respected
ethical conditions such as the confidentiality and ano-
nymity of participants.

Statistical analysis

Considering an estimated true proportion of 0.5 fulfilling
guideline recommendations, adopting the most conser-
vative option, a margin error of 7%, a confidence level of
95%, and 15% needed resampling to replace non-
responders or non-located patients, the required sample
size calculated per country was about 231 patients, for a
total sample of 1155 patients.

For comparisons of two independent continuous vari-
ables, we used unpaired two-sided Student’s t-test. In
these cases, data were described using mean and confi-
dence interval. For comparing categorical variables, we
used Chi-square test. In these cases, data were described
using frequencies (absolutes and relatives).

A p value equal to or less than 0.05 was considered to
be statistically significant.

All statistical analyses were performed in the coordin-
ating centre using the STATA statistical software (Ver-
sion 14, StataCorp, Texas, USA).

Results

Nine hundred and seventy-three patients (32.4% females
and 66.6% males) from six European countries were
assessed. Table 1 depicts patients’ demographics and
clinical characteristics by sex. Females were significantly
older than males, and the percentage of women with no
or only primary education was also higher than in males.
Sixty three per cent of patients had an MI, 35.1% of pa-
tients had a stroke/TIA and 1.5% of patients had both.
Males had a higher incidence of MI (63.4% vs 49.5%)
while females had a higher incidence of stroke (49.2% vs
35.1%).

Table 2 details the prevalence of lifestyle behaviours and
cardiovascular risk factors by sex. Males had significantly
higher percentages of unhealthy behaviours compared to
females. According to the Mediterranean Diet Score,
males had worse eating behaviours than females (33.1% vs
22.2%) after the event. On the contrary, according to the
IPAQ questionnaire, females were less physically active
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Table 1 Patient demographics and characteristics by sex

Males Females p-

(N =658) (N =315) value
Age (years), mean (95% CI)® 6556 (64.67-  69.25 (67.89-  <0.001

66.45) 70.62)

(n =630) (n =304)

Type of Health Centre, n (%)

Urban 446 (67.78%) 212 (67.30%) 0.881
Rural 212 (32.22%) 103 (32.70%)
Education, n (%) [n = 902]°
No Studies/Primary 327 (53.78%) 196 (66.67%) <0.001
Secondary 193 (31.74%) 80 (27.21%)
Tertiary 88 (14.47%) 18 (6.12%)
Employment % (95% Cl) [n = 902]°
Employed 207 (34.05%) 60 (20.41%) <0.001
Student 3 (0.49%) 1 (0.34%)
Housewife/husband or 4 (0.66%) 23 (7.82%)
equivalent
Retired 363 (59.70%) 195 (66.33%)
Unemployed 31 (5.10%) 15 (5.10%)

“There were some missing data for the Age variable
PFrance without data

than males (37.8% vs 28.9%) after the event. Achievement
of LDL-cholesterol (LDL-c) target (< 70 mg/dl) was signifi-
cantly higher in males than in females (25.7% vs 17.1%).

Regarding pharmacotherapy, Table 3 shows that males
were more protected by therapeutic compounds than fe-
males, except for Angiotensin-converting-enzyme inhibi-
tors (ACEi) and Angiotensin II receptor blockers
(ARBs). Changes in lifestyle behaviours after the event
include a reduction in smoking and in alcohol consump-
tion in both sexes (Table 2). According to patients’ per-
ception, a large proportion of patients were advised by
GPs to increase their physical activity and to change
their diet after the event; about two-thirds of the pa-
tients acknowledge having changed their diet while less
than 50% acknowledge having increased their physical
activity after the event.

Discussion

Main results

Our study reveals that many patients with established
cardiovascular disease attended in primary care still fail
to achieve the lifestyle, risk factor, and therapeutic tar-
gets set by the European guidelines [7]. About one-third
of men and one-half of women who smoked before the
event were still smokers at follow-up About two-thirds
of the patients in the survey reported changing their diet
since the event, but only half reported increasing phys-
ical activity.
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Table 2 Lifestyle behaviours and risk factors after the event by sex
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Males Females p-value
(N=1658) (N=315)
Lifestyle behaviours
Smokers, % (95% Cl) Before event 262 (39.82%) 73 (23.17%) <0.001
After event 99 (15.05%) 38 (12.06%) 0211
Risky drinkers, % (95% Cl) Before event 1 (16.87%) 9 (2.86%) <0.001
After event 44 (6.69%) 4 (1.27%) <0.001
Lack of physical activity (IPAQ inactive) 190 (28.88%) 119 (37.78%) <0.001
Patients that have been advised to increase physical activity 548 (83.28%) 255 (80.95%) 0.370
Patients that have increased their physical activity? 288 (43.77%) 124 (39.37%) 0.193
Nutritionally poor eating behaviours (Mediterranean diet score 0-3 points) 8 (33.13%) 70 (22.22%) 0.007
Patients that have been advised to change their diet 566 (86.02%) 261 (82.86%) 0.196
Patients that have improved their diet (after event) 458 (69.6%) 208 (66.03%) 0.262
Cardiovascular risk factors
Overweight/Obesity (BMI > 25) 499 (78.09%) 231 (75.99%) 0.505
(n =639) (n=304)
Diagnosis of hypertension 470 (71.43%) 235 (74.60%) 0.300
Diagnosis of diabetes 1 (32.07%) 80 (25.40%) 0.033
Diagnosis of dyslipidaemia 483 (73.40%) 211 (66.98%) 0.038
Diagnosis of CHD 7 (63.37%) 156 (49.52%) <0.001
Diagnosis of Stroke 1 (35.11%) 155 (49.21%)
Diagnosis of CHD and Stroke 10 (1.52%) 4 (1.27%)
Control® of blood pressure (< 140/90 mmHg) 486 (73.86%) 239 (75.87%) 0.500
Control® of LDL cholesterol (< 70 mg/dl) 169 (25.68%) 54 (17.14%) 0.003

“Missing values were considered as no control. CHD Coronary heart disease. IPAQ International Physical Activity questionnaire. BMI Body Mass Index

The majority of the patients assessed were over-
weight or obese, contributing to the high prevalence
of diabetes recorded in this study. About three-
fourths of patients had reached the target for blood
pressure of <140/90 mmHg, and one-fourth of men
and less than one-fiftth of women reached the target
for LDL-c of <70mg/dl (< 1.8 mmol/l) recommended
in patients with established cardiovascular disease.
The majority of the patients are taking at least one of
the cardio-protective drugs (beta-blockers, ACE inhib-
itors/ARBs, statins, anti-platelets), although women
were less cardio-protected.

Table 3 Pharmacotherapy after the event

Men Women p-value
(n =608) (n =294)
Betablockers, n (%) 368 (60.53%) 155 (52.72%) 0.026
ACEIi/ARBs, n (%) 450 (74.01%) 6 (73.47%) 0.862
Statins, n (%) 544 (89.47%) 1 (81.97%) 0.002
Antiplatelet, n (%) 530 (87.17%) 236 (80.27%) 0.007
Anticoagulants, n (%) 58 (9.54%) 53 (18.03%) <0.001

ACEi Angiotensin-converting-enzyme inhibitor, ARBs Angiotensin Il
receptor blockers

Results from other studies
The EUROPASPIRE V survey [4] showed that the target of
blood pressure and LDL-c were not achieved by 42 and 71%
of the coronary patients, respectively. In our survey we found
that the target blood pressure was not achieved in only 25%
of patients, but the target for LDL-c was not achieved in 77%
of patients. General practitioners are probably more familiar
with treatment and control of hypertension as a risk factor
than with treatment of hypercholesterolemia. The inadequate
lipid control observed may include starting with a low dose
and not up-titrating or poor patient adherence; the latter is
associated with higher rates of cardiovascular events, all-
cause mortality, and health care costs. A systematic review
and meta-analysis of prospective epidemiological studies
demonstrated that about 9% of all CVD events in Europe
could be attributed to poor compliance to cardiovascular
drugs and that optimal levels of compliance confer a statisti-
cally significant inverse association with subsequent adverse
outcomes [13]. Therefore, measures to improve compliance
in primary care should help maximize the potential of effect-
ive cardiovascular drugs.

It is also important that patients with established car-
diovascular disease receive professional advice from GP/
FP teams on healthy eating and safe increases in physical
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activity to reduce the prevalence of obesity and overall
risk.

An observational study in patients that suffered an
acute coronary syndrome showed that adherence to diet,
exercise, and smoking cessation was associated with an
important lower risk of recurrent cardiovascular events
[14], compare to non-adherence.

Strengths and limitations

The study has some limitations that should be men-
tioned. European primary professionals that participated
in this study were motivated to address lifestyle risk fac-
tors compared to other groups and also may not have
selected a representative sample of patients for each
country.

Also, we included only patients that have been visited
in the consultation in the last year. Patients that are not
visited regularly by their GPs may have even worse re-
sults in terms of modifying unhealthy behaviours or
treated with appropriate drugs.

However, this multinational study has many strengths
including that it followed one protocol and used stan-
dardised methods, was carried out in a GP/FP setting,
and included coronary heart disease patients and stroke
patients.

Conclusions

A substantial proportion of patients with established car-
diovascular disease visited in primary care have not
modified their lifestyle, and do not reach target levels of
blood pressure and lipids recommended by guidelines.
These results are relevant to general practitioners be-
cause these patients have a high risk of subsequent car-
diovascular events. Therapeutic lifestyle changes such as
increased physical activity, dietary modification/weight
loss, and smoking cessation are of proven benefit and
are likely to improve outcomes beginning within a mat-
ter of months.

A result that also should be of interest to GPs is that
there are adjunctive drug therapies of proven benefit in
these patients, such as aspirin, statins, beta blockers and
ACEi or ARBs that should be used in both male and fe-
males. The LDL-c target of <70mg/dl is achieved by
about 23% of patients, and in general, females are less
cardio-protected by drugs than males. Further research is
needed to investigate the reasons behind these results so
that specific strategies may be devised to address them.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512875-019-1051-3.

Additional file 1. Questionnaire in English version used to collect study
data.

Page 5 of 6

Abbreviations

BP: Blood pressure; CVD: Cardiovascular disease; HbA1C: Glycated
haemoglobin; IPAQ: International Physical Activity questionnaires; LDL-c: LDL
colesterol; MI: Myocardial infarction

Acknowledgements

The authors acknowledge the collaboration of all the people listed below:
Portugal: Albino Monteiro Martins, Angela Valongo, Célia Maia, Cristiana
Pinto, Diogo Dias da Silva, Diogo Frias, Madalena Maia, Nelson Ribeiro, Pedro
Costa, Vasco Duarte, Andreia Costa Teixeira.

Spain: Carmen Fernandez Alonso, Irene Repiso Gento, Teresa Salado Garcia,
Francisco Buitrago, Francisco Javier Lillo Bravo, Leoncio L Rodriguez-Pérez,
José Luis Clua, Sonia Baset Martinez, Rosa Ripollés Vicente, Gina Procida
Cervera, Jorge Gentille Lorente, Lluisa Queralt Tomas, Anna Panisello Tafalla,
Antonia Gonzalez Henares, Jorgina Lucas Noll, Cristina Calduch Noll, Elena
Melus, Victor Navarro Castillo, Elba Arnal Pérez, Marta Calero Fuertes, Carmen
Caballero Alemany, Rubén Conde Andrés, Vanessa Mufnoz Ruiz de la Torre,
Luis Sierra Serrano, Luis Elias Serrano, Belén Arribas Entrala, Barbara Doncel
Soteras, Raquel Rueda Rubio, Daniel Juncosa Rubio, Cruz Bartolomé Moreno,
Pilar Roydn Moreno, Elena Alfaro Garcia-Belenguer, Mercedes Carmona Alca-
zar, Daniel Sender Martin, Sonia Sanz Sebastian, Silvia Pérez Lobera, Jara
Agudo Abad, Rosa Magallén Botaya, Alba Gallego Royo, Eva Lacort Beltran,
Angela Asensio, Maria Mendoza, Lluis Cuixart, Joan Gil, Elena Galindo, Daniel
Planchuelo, Nuria Peraire, Nuria Correa, Cristina Echebarria, MJ Iglesias Pifeiro,
Francisca Anabel Melian Nuez, Cristina Sanz Plaza, Lidia Ortega Herruzo, Ana
Isabel Macho del Barrio, Esther Martin Ruiz.

Turkey: Hilya Akan, Levent Hekimoglu, Emrah Kinmli, Murat Unalmis, Nuriye
Seving, Zeynep Oymak, Ayse Ozdamar, Refik imamecioglu.

Croatia: Jasna Vucak, Crljenko Natasa, Rodi¢ Josipa, Tomic Vrbic Irena,
Bonassin Karmela, Soldo Dragan, Bergman Markovi¢, Tomci¢ Manuela,
Georgijev Bruna, KoZar Zlatko, Bara¢ Sonja, Proli¢ Ante, Raspovi¢ Lada, Pribi¢
Sanda, Mahmic Jasna, Blazevi¢ Drazenka, Hamulka Danijela, Ferlin Danijel,
Vucak Ena, Margreitner Meri, Kranj¢evi¢ Ksenija, Duvnjak Zivkovi¢ Branka,
Jurkovi¢ Ljiljanka, Brali¢ Lang Valerija.

Slovenia: Mateja Bulc, Tina Virti¢. Larisa Lovis¢ek, Andrej Divjak, Zala

Mravljak lvana Kuzmanovi¢, Marja Bis¢ak Hafner, BoZica Ljusanin Grbavac,
Andreja llesi¢, Janez Novak, Neza Korosec, Zeljka Igrec,Tamara Drevensek,
Veronika Rupnik.

France: Mélanie Afonso.

Author’s contribution

DF, CB, IM, MB, MA, HA, SP, JV, CM contributed to the conception and/or
design of the work and to the data acquisition, CB and IM contributed to
the analysis and DF, CB, IM, MB, MA, HA, SP, JV, CM contributed to the
interpretation of data for the work and drafted the manuscript. DF, CB, IM,
MB, MA, HA, SP, JV, CM critically revised the manuscript and gave final
approval and agree to be accountable for all aspects of the work ensuring
integrity and accuracy.

Funding
This work had no financial support, and was done on a voluntary basis as a
research project of EUROPREV, WONCA Europe network.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

National coordinators obtained approval from local research ethics
committees in each country to conduct the survey. The approval of the
ethics committee of the coordinating centre was done on June 10th 2015,
with the reference number 4R15/117 (IDIAP Jordi Gol). The approval of the
ethics committee of other centres were done by the Commitee for Medical
Ethics of Heath Ministry of Slovenia (Slovenia), the Ethics Committee of the
Yeditepe University, Faculty of Medicine (Turkey), Comité de Protection des
Personnes (CPP) Sud-Ouest et Outre Mer Ill and Comité Consultatif sur le
Traitement de I'Information en matiere de Recherche dans le domaine de la
Santé (CCTIRS), (France), the Ethics Commitee of Medical faculty University of
Zagreb (Croatia) and the Health Ethics Committee of the Regional Health Ad-
ministration of Northern Portugal (Portugal).


https://doi.org/10.1186/s12875-019-1051-3
https://doi.org/10.1186/s12875-019-1051-3

Fernandez et al. BMC Family Practice (2019) 20:162

Participation in the survey was voluntary. Written informed consent was
obtained from every participant before the questionnaire was answered.
Confidentiality was maintained by data coding to eliminate the identification
of data with personal information.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Research Unit. Biomedical Research Institute Sant Pau (IIB Sant Pau), ¢/
Sardenya 466, 08025 Barcelona, Spain. “Teaching Unit of Familiy Medicine
ACEBA, Barcelona, Spain. 3Community Health Centre Ljubljana, Medical
Faculty of Ljubljana University, Ljubljana, Slovenia. “Département de
Médecine Générale (Case 148), Clinique des Universités de Médecine
Générale, Bordeaux Cedex, France. “Department of Family Medicine,
Yeditepe University Faculty of Medicine, inéni Mahallesi, Kadikdy -, Istanbul,
Turkey. ®Family Medicine, Department of Community Medicine, Information
and Decision in Health (MEDCIDS) of the Faculty of Medicine of Porto, Porto,
Portugal. “Centre for Health Technology and Services Research (CINTESIS),
Porto, Portugal. 8S.pec,ord.obiteljske med, Sukosan, Croatia.

Received: 8 October 2018 Accepted: 15 November 2019
Published online: 26 November 2019

References

1. WHO. Library cataloging-in-publication data: innovative care for chronic
conditions: building blocks for action. Geneva: WHO; 2002. http://www.who.
int/chp/knowledge/publications/icccglobalreport.pdf?ua=1. Accessed 11
July 2018

2. European Statistical Office. EUROSTAT. Persons visiting a doctor in the last
12 months by medical speciality, number of visits, educational attainment
level, sex and age; 2017. [on-line database]. https.//ec.europa.eu/eurostat/
web/products-eurostat-news/-/DDN-20190225-1. Accessed 10 Apr 2018

3. Cole JA, Smith SM, Hart N, Cupples ME. Do practitioners and friends support
patients with coronary heart disease in lifestyle change? A qualitative study.
BMC Fam Pract. 2013;14:126. https://doi.org/10.1186/1471-2296-14-126.

4. Kotseva K, De Bacquer D, De Backer G, Rydén L, Hoes A, Grobbee D, et al.
Lifestyle and impact on cardiovascular risk factor control in coronary
patients across 27 countries: results from the European Society of
Cardiology ES-EORP EUROASPIRE V registry. Eur J Prev Cardiol. 2019. https//
doi.org/10.1177/2047487318825350 [Epub ahead of print].

5. Murphy AW, Cupples ME, Smith SM, Byrne M, Byrne MC, Newell J, et al.
Effect of tailored practice and patient care plans on secondary prevention
of heart disease in general practice: cluster randomised controlled trial. BMJ.
2009;339:p4220. https//doi.org/10.1136/bmj.b4220.

6. Brotons C, Soriano N, Moral I, Rodrigo MP, Kloppe P, Rodriguez Al, et al.
Randomized clinical trial to assess the efficacy of a comprehensive
programme of secondary prevention of cardiovascular disease in general
practice: the PREseAP study. Rev Esp Cardiol. 2011,64:13-20. https.//doi.org/
10.1016/j.recesp.2010.07.005.

7. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al.
2016 European guidelines on cardiovascular disease prevention in clinical
practice: the sixth joint task force of the European Society of Cardiology
and Other Societies on cardiovascular disease prevention in clinical practice
(constituted by representatives of 10 societies and by invited experts). Eur
Heart J. 2016;37:2315-81. https://doi.org/10.1093/eurheartj/ehw106.

8. Piepoli MF, Hoes AW, Brotons C, Hobbs RFD, Corra U, Task Force for the
2016 guidelines on cardiovascular disease prevention in clinical practice.
Main messages for primary care from the 2016 European guidelines on
cardiovascular disease prevention in clinical practice. Eur J Gen Pract. 2018;
24(1):51-6. https.//doi.org/10.1080/13814788.2017.1398320.

9. Trichopoulou A, Costacou T, Bamia C, Tricopoulou D. Adherence to a
Mediterranean diet and survival in a Greek population. N Engl J Med. 2003;
348(26):2599-608.

10.  Trichopoulou A, Kouris-Blazos A, Wahlgvist ML, Gnardellis C, Lagiou P,
Polychronipoulus E, et al. Diet and overall survival in elderly people. BMJ.
1995;311(7018):1457-60.

Page 6 of 6

11. Sofi F, Cesari F, Abbate R, Gensini GF, Casini A. Adherence to Mediterranean
diet and health status: meta-analysis. BMJ. 2008;337:a1344. https://doi.org/
10.1136/bmj.a1344.

12. Craig CL, Marshall AL, Sjostrom M, Bauman A, Booth ML, Ainsworth BE, et al.
International physical activity questionnaire: 12-country reliability and
validity. Med Sci Sports Exerc. 2003;35(8):1381-95.

13. Chow CK, Jolly S, Rao-Melacini P, Fox KA, Anand SS, Yusuf S. Association of
diet, exercise, and smoking modification with risk of early cardiovascular
events after acute coronary syndromes. Circulation. 2010;121(6):750-8.
https://doi.org/10.1161/CIRCULATIONAHA.109.891523.

14. Chowdhury R, Khan H, Heydon E, Shroufi A, Fahimi S, Moore C, et al.
Adherence to cardiovascular therapy: a meta-analysis of prevalence and
clinical consequences. Eur Heart J. 2013;34(38):2940-8. https://doi.org/10.
1093/eurheartj/eht295.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.who.int/chp/knowledge/publications/icccglobalreport.pdf?ua=1
http://www.who.int/chp/knowledge/publications/icccglobalreport.pdf?ua=1
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20190225-1
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20190225-1
https://doi.org/10.1186/1471-2296-14-126
https://doi.org/10.1177/2047487318825350
https://doi.org/10.1177/2047487318825350
https://doi.org/10.1136/bmj.b4220
https://doi.org/10.1016/j.recesp.2010.07.005
https://doi.org/10.1016/j.recesp.2010.07.005
https://doi.org/10.1093/eurheartj/ehw106
https://doi.org/10.1080/13814788.2017.1398320
https://doi.org/10.1136/bmj.a1344
https://doi.org/10.1136/bmj.a1344
https://doi.org/10.1161/CIRCULATIONAHA.109.891523
https://doi.org/10.1093/eurheartj/eht295
https://doi.org/10.1093/eurheartj/eht295

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Aim
	Design and setting
	Questionnaire
	Data entry
	Statistical analysis

	Results
	Discussion
	Main results
	Results from other studies
	Strengths and limitations
	Conclusions

	Supplementary information
	Abbreviations
	Acknowledgements
	Author’s contribution
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

