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A B S T R A C T   

Background and aims: Alcohol consumption is an important risk factor for cardiovascular morbidity and mortality 
worldwide. The highest levels of alcohol consumption are observed in Europe, where alcohol as contributing 
cause of coronary heart disease (CHD) is also most significant. We aimed to describe alcohol consumption 
patterns across European regions and adherence to the current guidelines in patients with a recent CHD event. 
Methods: The ESC-EORP survey (EUROASPIRE V) has been conducted in 2016–2017 at 131 centers in 27 Eu
ropean countries in 7350 patients with a recent CHD. Median alcohol consumption, as well as the proportion of 
abstainers and excessive drinkers (i.e. >70 g/week for women and >140 for men, as recommended by the 
European guidelines on cardiovascular prevention), was calculated for each region. To assess adherence to 
guidelines, proportions of participants who were advised to reduce excessive alcohol consumption and partici
pants who were incorrectly not advised were calculated per region. 
Results: Mean age was 64 years (SD: 9.5), 75% were male. Abstention rates were 53% in males and 77% in fe
males, whereas excessive drinking was reported by 9% and 5% of them, respectively. Overall, 57% of the par
ticipants were advised to reduce alcohol consumption. In the total population, 3% were incorrectly not advised, 
however, this percentage differed per region (range: 1%–9%). In regions where alcohol consumption was 
highest, participants were less often advised to reduce their consumption. 
Conclusion: In this EUROASPIRE V survey, the majority of CHD patients adhere to the current drinking guide
lines, but substantial heterogeneity exists between European regions.   

* Corresponding author. UMC Utrecht, division Julius Centrum, Huispost Str. 6.131, PO Box 85500, 3508, GA, Utrecht, the Netherlands. 
E-mail address: I.A.T.vandeLuitgaarden@umcutrecht.nl (I.A.T. van de Luitgaarden).   

1 Listed in the Supplementary Data 1. 

Contents lists available at ScienceDirect 

Atherosclerosis 

journal homepage: www.elsevier.com/locate/atherosclerosis 

https://doi.org/10.1016/j.atherosclerosis.2020.09.009 
Received 26 June 2020; Received in revised form 17 August 2020; Accepted 9 September 2020   

mailto:I.A.T.vandeLuitgaarden@umcutrecht.nl
www.sciencedirect.com/science/journal/00219150
https://www.elsevier.com/locate/atherosclerosis
https://doi.org/10.1016/j.atherosclerosis.2020.09.009
https://doi.org/10.1016/j.atherosclerosis.2020.09.009
https://doi.org/10.1016/j.atherosclerosis.2020.09.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.atherosclerosis.2020.09.009&domain=pdf
http://creativecommons.org/licenses/by/4.0/


 1 

Appendix 1  

On behalf of the EUROASPIRE V investigators group 

EUROASPIRE V registry (EAV) Hospital arm 

EORP Oversight Committee 

Christopher P. Gale, GB (Chair); Branko Beleslin, RS; Andrzej Budaj, PL; Ovidiu Chioncel, RO; Nikolaos 

Dagres, DE; Nicolas Danchin, FR; David Erlinge, SE; Jonathan Emberson, GB; Michael Glikson, IL; 

Alastair Gray, GB; Meral Kayikcioglu, TR; Aldo P. Maggioni, IT; Klaudia Vivien Nagy, HU; Aleksandr 

Nedoshivin, RU; Anna-Sonia Petronio, IT; JolienRoos-Hesselink, NL; Lars Wallentin, SE; Uwe Zeymer, DE 

Steering Committee (Executive Committee and National Coordinators) 

I Executive Committee 

Kornelia Kotseva, GB (Chair EUROASPIRE V Steering Committee); Guy De Backer, BE (Chair 

EUROASPIRE V Executive Committee); Dirk De Bacquer, BE; Herve Druais, FR; Diederick E. Grobbee, 

NL; Arno W. Hoes, NL; Aldo P. Maggioni, IT; Pedro Marques-Vidal, CH; Lars Rydén, SE; David A. Wood, 

GB 

II National Coordinators 

Ana Abreu, PT; Carlos Aguiar, PT; Jolita Badariene, LT; Jan Bruthans, CZ; Almudena Castro Conde, ES; 

Renata Cifkova, CZ; Jim Crowley, IE; Kairat Davletov, KZ; Delphine De Smedt, BE; Johan De Sutter, BE; 

Jaap W. Deckers, NL; Mirza Dilic, BA; Vilnis Dzerve, LV;  Maryna Dolzhenko, UA; Andrejs Ērglis, LV; 

Zlatko Fras, SI; Dan Gaita, RO; Nina Gotcheva, BG; Hosam Hasan-Ali, EG; Peter Heuschmann, DE; Piotr 

Jankowski, PL; Nebojsa Lalic, RS; Seppo Lehto, FI; Christos Lionis, GR; Dragan Lovic, RS; Aldo P. 

Maggioni, IT; Silvia Mancas, RO; Davor Miličić, HR; Erkin Mirrakhimov, KG; Rafael Oganov, RU; Nana 

Pogosova, RU; Željko Reiner, HR; Lars Ryden, SE; Stefan Störk, DE; Lale Tokgözoğlu, TU; Konstantinos 

Tsioufis, GR; Dusko Vulic, BA; David A. Wood, GB. 

Coordinating centre 

Agnieszka Adamska, GB; Sabina Adamska, GB; Catriona Jennings, GB; Kornelia Kotseva, GB; David A. 

Wood GB; 

Diabetes centre 

Viveca Gyberg, SE, Linda Mellbin, SE; Oliver Schnell, DE; Lars Rydén, SE; Jaakko Tuomilehto, FI 

Statistical analysis centre 

Dirk De Bacquer, BE;  Guy De Backer, BE  

Central laboratory 

Laura Raman, FI; Jouko Sundvall, FI 

 

 



 2 

Investigators 

Belgium: Ghent: D. De Smedt,Ghent: J. De Sutter: A. M. Willems, Ghent: M. De Pauw,        P. Vervaet, 

Hasselt: J. Bollen, E. Dekimpe, N. Mommen, G. Van Genechten, Hasselt: P. Dendale, Bruxelles:  A. 

Bouvier, P Chenu, D. Huyberechts, A. Persu; Bosnia & Herzegovina: Sarajevo: A. Begic,  M. Dilic, , A. 

Durak Nalbantic, A. Dzubur, N. Hadzibegic, A. Iglica,  S. Kapidjic, A. Osmanagic Bico, N. Resic, N. 

Sabanovic Bajramovic, F. Zvizdic, Banja Luka:, T. Kovacevic-Preradovic, S. Popovic-Pejicic, D. Vulic, 

Banja Luka: D. Djekic, T. Gnjatic, T. Knezevic, T. Kovacevic-Preradovic, L. Kos, S. Popovic-Pejicic, B. 

Stanetic, G. Topic; Bulgaria: Sofia: B. Georgiev, N. Gotcheva, A. Terziev, G. Vladimirov, Varna: A. 

Angelov, B. Kanazirev, S. Nikolaeva, D. Tonkova, M Vetkova; Croatia: Zagreb: A. Bosnic, M. Dubravcic, 

M. Glavina, M. Mance, D. Milicic, S. Pavasovic, Ž. Reiner, J. Samardzic, Zagreb:T. Batinic, K. Crljenko, D. 

Delic-Brkljacic, K. Dula, K. Golubic, I. Klobucar,  K. Kordic, N. Kos,  M. Nedic,  D. Olujic, V. Sedinic, 

Zagreb: T. Blazevic, A. Pasalic, M. Percic, J. Sikic; Czech Republic: Prague: J. Bruthans, R. Cífková, K. 

Hašplová, P. Šulc, P. Wohlfahrt, Pilsen:, M. Cvíčela,  J. Filipovský, J. Gelžinský, M Hronová, O. Mayer Jr; 

Egypt: Assiut: M. Abolkassem, S. Bakery, H. B. Hamed, H. Hasan-Ali, E. Mosad, Aswan: M. A. Elsharef, 

A. Ibrahim, E. F. Kholef, Cairo: A. Shehata, M. Youssef, Cairo: E. Elhefny, H. Farid, Zagazig: T. M. 

Moustafa, M. S. Sobieh, Banha: H. Kabil, A. Abdelmordy; Finland: Kuopio and North Karelia: E. 

Kiljander, P. Kiljander, H. Koukkunen, S. Lehto, J. Mustonen; Germany: Halle (Saale): C. Cremer, S. 

Frantz, A. Haupt, U. Hofmann, K. Ludwig, H. Melnyk, M. Noutsias, Kitzingen: W. Karmann; Merseburg: R. 

Prondzinsky, Ostfildern: C. Herdeg, T. Hövelborn, Tübingen: A. Daaboul, T. Geisler, T. Keller, D. 

Sauerbrunn, M. Walz-Ayed ; Würzburg:T. Ehlert,G. Ertl, P. Heuschmann , J. Käs, B. Klocke, J. Krapp, R. 

Leyh, S. Störk ;T. Ludwig, C. Starke, K. Ungethüm, M. Wagner, S. Wiedmann; Greece: Athens:K. Tsioufis, 

P. Tolis, G. Vogiatzi, Athens: E. Sanidas, K. Tsakalis,Athens: J. Kanakakis,A. Koutsoukis, Thessaloniki: K. 

Vasileiadis, J. Zarifis,Thessaloniki: C. Karvounis; Ireland Galway: J. Crowley, I. Gibson, A. Houlihan, 

Galway: C. Kelly, M. O’Donnell; Italy: Cortona: M. Bennati, F. Cosmi, B. Mariottoni, M. Morganti,Trieste: 

A. Cherubini, A. Di Lenarda, D. Radini, F. Ramani. P.O. Garibaldi-Nesima, Catania: M. G. Francese,M. M. 

Gulizia, D. Pericone; Kazakhstan: Almaty: K. Davletov, Aktobe:  A. Kaziyeva, B. Zholdin:  Almaty: B. 

Amirov, B. Assembekov, E. Chernokurova, F. Ibragimova, A. Kodasbayev, A. Markova; Kyrgyzstan: Osh: 

E. Mirrakhimov, A. Asanbaev, U. Toktomamatov, M. Tursunbaev, U. Zakirov,Bishek : S. Abilova, R. 

Arapova, E. Bektasheva, J. Esenbekova, K. Neronova,Osh: A. Asanbaev, K. Baigazieva, U. Toktomamatov, 

U. Zakirov, Bishek:G. Baitova, T. Zheenbekov; Latvia: Riga: T. Andrejeva, I. Bajare, A. Erglis, G. Kucika, 

A. Labuce, L. Putane, M. Stabulniece. Liepaja: V. Dzerve, E. Klavins, I. Sime; Lithuania: Vilnius: J. 

Badariene, L. Gedvilaite, D. Pečiuraite, V. Sileikienė, E. Skiauteryte, S. Solovjova, R. Sidabraite,Kaunas: K. 

Briedis, I. Ceponiene, M. Jurenas, J. Kersulis, G. Martinkute, A. Vaitiekiene, K. Vasiljevaite, R. Veisaite, 

Siauliai: J. Plisienė, V. Šiurkaitė, Ž. Vaičiulis; Poland: Krakow: D. Czarnecka, P. Jankowski, P. 



 3 

Kozieł,Krakow: P. Podolec, Krakow: J. Nessler, Krakow: P. Gomuła, Krakow: E Mirek-Bryniarska, Krakow: 

P. Bogacki,Krakow: A Wiśniewski, Krakow: A. Pająk, R. Wolfshaut-Wolak, Białystok: J. Bućko, K. 

Kamiński, M. Łapińska, M. Paniczko, A. Raczkowski, E. Sawicka, Z. Stachurska, M. Szpakowicz,Białystok: 

W. Musiał, Białystok: S. Dobrzycki, Białystok: J. Bychowski, Warsaw: D. A. Kosior, A. Krzykwa, M. 

Setny,Warsaw: D. A. Kosior, Józefów: A. Rak, Katowice: Z. Gąsior, M. Haberka,Katowice: Z. Gąsior, M. 

Haberka, K. Szostak-Janiak, Jaworzno: M. Finik, J. Liszka; Portugal:Coimbra :A. Botelho, M. Cachulo, J. 

Sousa, A. Pais,Lisboa: C. Aguiar, A. Durazzo, D. Matos, R. Gouveia, G. Rodrigues, C. Strong. Evora: R. 

Guerreiro, J. Aguiar, Lisboa: A. Abreu, M. Cruz, P. Daniel, L. Morais, R. Moreira, I. Rodrigues, F. Silva, M. 

Selas; Romania: Timisoara:A. Apostu, O. Cosor, D. Gaita, L. Gaita, L. Giurgiu, C. Hudrea,S. Mancas, D. 

Maximov, B. Moldovan, S. Mosteoru, R. Pleava, Constanta: M. Ionescu, I. Parepa; Russian Federation, 

Moscow: A Arutyunov,   A. Ausheva, S. Isakova, A. Karpova, N. Pogosova A. Salbieva, O. Sokolova, A. 

Vasilevsky, Moscow: Y. Pozdnyakov,Baranul: O. Antropova, L. Borisova, I. Osipova; Serbia: Nis: D Lovic, 

Belgrade: M. Aleksic, B. Crnokrak, J. Djokic, S. Hinic, T. Vukasin, M. Zdravkovic,Belgrade: A. Jotic, N. M. 

Lalic, K. Lalic, L. Lukic, T. Milicic, M. Macesic, J. Stanarcic Gajovic, M. Stoiljkovic, Nis: D. Djordjevic, S. 

Kostic, I. Tasic, A. Vukovic; Slovenia: Ljubljana: Z. Fras, B. Jug, A. Juhant, A. Krt, U. Kugonjič; Spain: 

Caceres: D. Chipayo Gonzales, J. J. Gómez Barrado, Z. Kounka, G. Marcos Gómez,  M. V. Mogollón 

Jiménez, C. Ortiz Cortés, P. Perez Espejo, Y. Porras Ramos, Cadiz: R. Colman, J. Delgado, E. Otero, A. 

Pérez,Jaén: M. R. Fernández-Olmo, J. Torres-LLergo, C. Vasco,Madrid :  E. Barreñada, J. Botas, R. 

Campuzano, Y. González, M. Rodrigo, Madrid:  C. de Pablo, E. Velasco, S. Hernández, C. Lozano, P. 

González,Madrid: A. Castro, R. Dalmau, D. Hernández, F. J. Irazusta, A. Vélez, C. Vindel,Malaga:  J. J. 

Gómez-Doblas, V. García Ruíz, L. Gómez. M. Gómez García, M. Jiménez-Navarro, A. Molina Ramos, 

Mérida: D. Marzal, G. Martínez, R. Lavado, A. Vidal; Sweden: Stockholm:V. Boström-Nilsson, B. 

Kjellström, L. Rydén, B. Shahim, S. Smetana,Malmö: O. Hansen, E. Stensgaard-Nake; The 

Netherlands:Rotterdam: J. W. Deckers , A. J. Klijn, T. J. P. Mangus, Amsterdam: R. J.G. Peters, W. Scholte 

op Reimer, M. Snaterse; Turkey: Ankara:  S. Aydoğdu, Ankara: Ç. Erol, S. Oztürk, C. Tulunay Kaya, Izmir :  

Y. Ahmetoğlu, O. Ergene, Izmir : B. Akdeniz, D. Çırgamış,Izmir : S. Akkoyun, H. Kültürsay, M. 

Kayıkçıoğlu,Istanbul:  A. B. Çatakoğlu,Ankara: A. Çengel, A. Koçak, Istanbul :  M. A. Ağırbaşlı, G. 

Açıksarı, M. E. Çekin, Ankara :  , E. B. Kaya, D. Koçyiğit, L. Tokgözoğlu, Istanbul:  Z. Öngen, E. Özmen, 

Istanbul: V. Sansoy, A. Kaya, V. Oktay,Ankara: A. Temizhan, S. Ünal, İ. Yakut, Istanbul: A. K. Kalkan, 

Ankara:  E. Bozkurt, H. A. Kasapkara; Ukraine: Kiev: M. Dolzhenko, C. Faradzh, L. Hrubyak, L. 

Konoplianyk, N. Kozhuharyova, L. Lobach,  V. Nesukai, O. Nudchenko, T. Simagina, L. Yakovenko, 

Kryvoy Rig: V. Azarenko, V. Potabashny, Lviv: A. Bazylevych, M. Bazylevych, K. Kaminska, Zaporizhzhya: 

L. Panchenko, O. Shershnyova, Kharkiv : T. Ovrakh, S. Serik; Dnipro : T. Kolesnik, H. Kosova; United 

Kingdom:London: A. Adamska, S. Adamska, C. Jennings, K. Kotseva, D. Wood, Hull:  A. Hoye, P. Atkin, 



 4 

D. Fellowes, Bradford: S. Lindsay, C. Atkinson, C. Kranilla, M. Vinod,London: D. Wood, H. Abbass, N. 

Rhoualmi, Harrogate: Y. Beerachee, C. Bennett, M. Broome, A. Bwalya, L. Caygill, L. Dinning, A. 

Gillespie, R. Goodfellow, J. Guy, T. Idress, C. Mills, C. Morgan, N. Oustance, N. Singh, M. Yare, 

Hinchingbrooke:  J. M. Jagoda; H. Bowyer, V. Christenssen, A. Groves, Sutton in Ashfield: A. Jan, A. Riaz, 

M. Gill, T. A. Sewell, Stevenage: D. Gorog, M. Baker, P. De Sousa, T. Mazenenga, Peterborough: J. Porter, 

F. Haines, T. Peachey, J. Taaffe, K. Wells, North Shields:  D. P. Ripley, H. Forward, H. McKie, S. L. Pick, 

H. E. Thomas,Wakefield: P. D.Batin,D. Exley, T. Rank, J. Wright. Milton Keynes: A.Kardos, S-B. 

Sutherland, L. Wren,Oxford: P. Leeson, D. Barker, B.Moreby, J. Sawyer, Reading: J. Stirrup*, M. Brunton, 

Morecambe Bay: A.Brodison, J. Craig, S. Peters. West Middlesex:R. Kaprielian, A.Bucaj, K. Mahay, 

M.Oblak,York: C. Gale, M. Pye, Y. McGill, H. Redfearn, M.Fearnley. 

 



Atherosclerosis 313 (2020) 35–42

36

1. Introduction 

According to the most recent Global Burden of Disease Study, alcohol 
consumption is the seventh leading risk factor for both deaths and 
disability-adjusted life years (DALYs) [1], accounting for 5.3% of all 
deaths and 5.1% of all DALYs worldwide [2]. For cardiovascular disease 
(CVD), including coronary heart disease (CHD), specifically - the leading 
cause of mortality globally - the alcohol-attributable burden was esti
mated at 593,000 deaths (3.3% of all CVD deaths) and 13 million CVD 
DALYs (3.2% of all CVD DALYs). Alcohol consumption was particularly 
a factor of interest in Europe, where alcohol as contributing cause of 
CVD was highest and accounted for 10.5% of all CVD deaths and 11.0% 
of CVD DALYs [2]. 

Estimating the total alcohol-attributable CVD burden is complex 
since it is a composition of detrimental and protective effects: heavy 
alcohol consumption is always a risk factor for disease [3], however, low 
to moderate alcohol consumption is associated with lower mortality 
from ischemic CVD, but not from hemorrhagic stroke and hypertensive 
cardiac disease [4,5]. The association of moderate alcohol intake ap
pears to be similar among individuals at both low and high cardiovas
cular risk and also among those with prevalent CVD [6,7]. The potential 
beneficial effects of low to moderate alcohol consumption are still 
debated in the scientific literature [3,8]. 

The European guidelines on cardiovascular prevention in clinical 
practice of 2016 discourage the consumption of alcoholic beverages in 
general and otherwise advise to limit consumption to two units of 
alcohol a day for men and one unit of alcohol a day for women [9]. The 
guidelines additionally provide a comprehensive overview on how to 
reduce excessive alcohol consumption by population-based strategies. 
However, previous research on physicians’ perceptions on alcohol 
screening has shown that knowledge of the guidelines still needs 
improvement [10,11]. 

Implementation of the European guidelines on cardiovascular pre
vention has been repeatedly evaluated by the ESC-EORP (European 
Society of Cardiology – EurObservational Research Program) EURO
ASPIRE (European Action on Secondary and Primary Prevention by 
Intervention to Reduce Events) surveys [12–16]. However, to date, no 
information on alcohol consumption specifically in coronary patients 
has been published from these surveys, while it has been demonstrated 
that alcohol consumption patterns in CVD patients differ from those of 
the general population [17,18]. This report describes patterns of alcohol 
consumption across different European regions and adherence to the 
current guidelines in patients with a recent acute coronary event or 
revascularization procedure based on the EUROASPIRE V survey. 

2. Patients and methods 

2.1. Study population 

The EUROASPIRE V survey has been conducted in 2016–2017 at 131 
centers in 27 European countries. In each country, up to three 
geographical areas with a population greater than half a million in
habitants were selected and all hospitals in the area were identified, to 
ensure representativeness. The interview response rate was 56%. Details 
of this study have been described elsewhere [14]. In short, 8261 CHD 
patients aged between 18 and 80 years were interviewed six months up 
to two years after a first or recurrent clinical diagnosis or treatment of (i) 
elective or emergency coronary artery bypass grafting (CABG), (ii) 
elective or emergency percutaneous coronary intervention (PCI), (iii) 
acute myocardial infarction (MI) (ICD-10 I21) or (iv) acute myocardial 
ischemia (ICD-10 I20). The visit included an interview, a physical ex
amination and a blood sample collection. National coordinators for 
EUROASPIRE V obtained approvals from local ethics committees. 
Informed consent was obtained from each participant by means of a 
signed declaration. 

In the present analysis, participants with insufficient data on alcohol 

consumption were excluded (n = 205). Furthermore, participants from 
countries not classified as European territory according to the United 
Nations Geoscheme [19] (i.e. Egypt, Kyrgyzstan) were excluded from 
further analyses (n = 706). The analytical sample included 7350 par
ticipants. Data on adherence were missing for 190 (2.6%) participants, 
therefore, the assessment of adherence to guidelines was performed in 
7160 participants. 

2.2. Assessment of alcohol consumption 

Current or former alcohol consumption since the index event was 
self-reported using a beverage specific quantity-frequency question
naire, in which participants had to report the frequency of drinking 
(monthly, weekly or daily) and the number of beverages they consumed 
during this time period separately for beer, wine, spirits and “other” 
(country-specific) beverages. The volume of one drink was defined as 30 
ml of spirits (which is equivalent to 10 g of alcohol), 125 ml of wine (12 g 
of alcohol) and 375 ml of beer (15 g of alcohol). The “other beverages” 
category contained volumes equivalent to 10 g of alcohol. We calculated 
the total and beverage-specific alcohol consumption in grams/week. 
Based on this weekly alcohol consumption, we defined consumption 
categories for men and women separately, as the guidelines provide sex- 
specific recommendations. In the European guidelines, a standard 
serving of an alcoholic beverage contains 10 g of alcohol [9]. We cate
gorized male drinkers into: lifetime abstention, former drinkers or cur
rent drinkers (light (0–70 g/week), moderate (70–140 g/week) or heavy 
(>140 g/week)). For women the categories for current drinkers were: 
light (0–35 g/week), moderate (35–70 g/week) or heavy (>70 g/week). 

Adherence to guidelines was assessed by the question: “Since the 
index event, were you offered any personal advice by a doctor or other 
health professional on reducing excessive alcohol intake?” (yes/no). 
Excessive intake is interpreted as > 140 g/week for men, > 70 g/week 
for women, in line with the European guidelines. Consecutively, to 
evaluate whether this recommendation was followed, participants were 
asked whether they had reduced excessive alcohol intake since the index 
event to decrease their risk of recurrent coronary events (yes/no). 

2.3. Covariates 

Information on personal and demographic details and the type of 
index event or procedure was obtained from medical records. Smoking 
status was defined as self-reported smoking and/or a breath carbon 
monoxide exceeding 10 ppm by means of Smokerlyzer® (Bedfont Sci
entific, Model Micro+) [20]. Education level was self-reported and 
categorized into the following categories: low (primary school 
completed), middle (high/secondary school completed or intermediate 
between secondary school and university) and high (college/university 
completed or post-graduate degree). The physical activity target was 
defined by the following question: ‘‘Do you take regular physical activity 
of at least 30 min’ duration on average five times a week?’’ Finally, 
participants were asked whether they had been hospitalized for other 
cardiovascular events before the index event (yes/no). 

During the examination, height and weight were measured in light 
indoor clothes without shoes (SECA scales 701 and measuring stick 
model 220). Body mass index (BMI) was calculated as measured weight 
in kilograms divided by the square of height in meters. Blood pressure 
was measured twice using an automatic digital sphygmomanometer 
(Omron M6) and the mean was used for the analyses. 

A venous blood sample was drawn for serum total cholesterol, high- 
density cholesterol (HDL-C), triglycerides, glycated haemoglobin 
(HbA1c) and creatinine. All measurements were performed on a clinical 
chemistry analyzer (Architect c8000; Abbott Laboratories, Abbott Park, 
Illinois, USA). Total cholesterol, HDL-C, and creatinine were analyzed in 
serum, and HbA1c in whole blood. Low-density cholesterol (LDL-C) was 
calculated by Friedewald’s formula [21]. Estimated glomerular filtra
tion rate was calculated using the Chronic Kidney Disease Epidemiology 
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Collaboration equation (CKD-EPI) [22]. 
We defined hypertension as either previously diagnosed hyperten

sion as described in medical records or a blood pressure at the exami
nation ≥ 140/90 mmHg (≥ 140/85 mmHg in people with diabetes) [9]. 
Similarly, diabetes was defined as either a documented diagnosis of 
diabetes or an HbA1c ≥ 6.5% [9]. Finally, hypercholesterolemia was 
defined as documented dyslipidemia or an LDL-C ≥ 1.8 mmol/L. If 
LDL-C was not available, a total cholesterol > 6.5 mmol/L was regarded 
as hypercholesterolemia. 

2.4. Statistical analysis 

All statistical analyses were performed using IBM SPSS 25.0 for 
Windows and R version 3.5.1. We tabulated demographic and lifestyle 
factors, as well as the presence of comorbidities and prior cardiovascular 
events, stratified by alcohol consumption category. 

Furthermore, we examined alcohol consumption per European re
gion, both as a continuous outcome (median alcohol consumption in 
grams/week in current drinkers only) and as a categorical outcome, 
using the previously defined consumption categories. Countries were 
allocated to one of the four subregions of Europe, according to the 

United Nations Geoscheme [19]: Western Europe (Netherlands, 
Belgium, Germany), Northern Europe (United Kingdom, Ireland, Swe
den, Finland, Latvia, Lithuania), Southern Europe (Spain, Portugal, 
Italy, Greece, Bosnia & Herzegovina, Croatia, Serbia, Slovenia, Turkey) 
and Eastern Europe (Russian federation, Ukraine, Bulgaria, Czech Re
public, Poland, Romania, Kazakhstan) (Supplementary Fig. 1). 

To assess adherence to the European guidelines on cardiovascular 
prevention in clinical practice 2016, we calculated the proportion of 
participants who adhered to the guidelines per European region and 
used the Pearson chi-square test to test for differences between regions. 
Secondly, we examined the proportion that was advised by a health 
professional to reduce their excessive alcohol consumption. We calcu
lated this proportion both for participants who indicated to adhere to the 
guidelines, and for participants who were still non-adherent (i.e. 
excessive drinkers) at the time of report, stratified by European region. 
Moreover, we calculated the proportion of participants that was incor
rectly not advised (i.e. the excessive drinkers who were not advised to 
reduce alcohol consumption) per region. Lastly, we examined what kind 
of participants were more often advised to reduce excessive alcohol 
consumption, by analyzing which determinants independently contrib
uted to the chance of being advised. We performed multivariable logistic 

Table 1 
Patient characteristics of 5502 male EUROASPIRE V participants, by alcohol consumption category.   

Alcohol consumption category 

Never drinker Former drinker 0–70 g/week 70–140 g/week >140 g/week 

Total number of participants 2601 (47.3) 314 (5.7) 1480 (26.9) 628 (11.4) 479 (8.7)  

Age > 65 years 1165 (44.8) 133 (42.4) 668 (45.1) 360 (57.3) 265 (55.4) 
BMI > 30 kg/m2 871 (34.3) 128 (41.2) 565 (38.3) 200 (32.2) 159 (33.3)  

Type of index event 
CABG 271 (10.4) 44 (14.0) 201 (13.6) 96 (15.3) 79 (16.5) 
PCI 1984 (76.3) 216 (68.8) 1112 (75.1) 480 (76.6) 358 (74.7) 
Acute MI without procedure 151 (5.8) 33 (10.5) 69 (4.7) 29 (4.6) 25 (5.2) 
Unstable angina without procedure 195 (7.5) 21 (6.7) 98 (6.6) 22 (3.5) 17 (3.6)  

Smoking status 
Never smoker 762 (29.3) 53 (16.9) 357 (24.1) 145 (23.1) 87 (18.2) 
Former smoker 1351 (51.9) 184 (58.6) 820 (55.4) 368 (58.6) 278 (58.0) 
Current smoker 488 (18.8) 77 (24.5) 303 (20.5) 115 (18.3) 114 (23.8)  

Education 
Low 336 (13.4) 33 (10.6) 151 (10.3) 103 (16.5) 89 (18.7) 
Middle 1567 (62.3) 210 (67.5) 852 (58.2) 358 (57.3) 254 (53.4) 
High 612 (24.3) 68 (21.9) 462 (31.5) 164 (26.2) 133 (27.9)  

Physical activity 
Regular physical activity 861 (33.1) 89 (28.3) 555 (37.5) 248 (39.5) 153 (31.9)  

Prior CVD event 1018 (39.1) 161 (51.3) 616 (41.6) 245 (39.0) 167 (34.9)  

Advised to reduce alcohol consumption 1505 (57.9) 187 (59.6) 889 (60.1) 375 (59.7) 286 (59.8) 
Indicated to have reduced alcohol consumption 1328 (51.1) 198 (63.1) 783 (52.9) 319 (50.8) 225 (47.1)  

Comorbidities 
Diabetes 738 (28.4) 84 (26.8) 337 (22.8) 152 (24.2) 115 (24.0) 
Hypertension 1823 (70.1) 252 (80.3) 1032 (69.7) 429 (68.3) 326 (68.1) 
Hypercholesterolemia 1660 (63.8) 201 (64.0) 932 (63.0) 359 (57.2) 289 (60.3)  

Measurements at examination 
SBP (mmHg) 133 ± 17 135 ± 20 134 ± 18 136 ± 19 137 ± 19 
DBP (mmHg) 80 ± 10 82 ± 11 81 ± 11 80 ± 11 80 ± 11 
Total cholesterol (mmol/L) 4 ± 1 4 ± 1 4 ± 1 4 ± 1 4 ± 1 
HDL (mmol/L) 1 ± 0 1 ± 0 1 ± 0 1 ± 0 1 ± 0 
Hba1c (%) in participants with diabetes 6.9 [6.3, 7.9] 6.8 [6.0, 8.0] 6.7 [6.1, 7.7] 6.8 [6.2, 7.7] 6.4 [5.9, 7.2] 
Hba1c (%) in participants without diabetes 5.5 [5.3, 5.8] 5.6 [5.3, 5.8] 5.5 [5.3, 5.7] 5.5 [5.3, 5.7] 5.4 [5.2, 5.7] 
eGFR (mL/min/1.73m2) 79 ± 20 78 ± 19 79 ± 17 78 ± 19 78 ± 18 

Values represent numbers (percentages); means ± standard deviations; medians [interquartile ranges]. 
BMI (body mass index), CABG (coronary artery bypass graft), PCI (percutaneous coronary intervention), MI (myocardial infarction), CVD (cardiovascular disease), SBP 
(systolic blood pressure), DBP (diastolic blood pressure), HDL (high-density cholesterol), Hba1c (glycated haemoglobin), eGFR (estimated glomerular filtration rate). 
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regression analysis with “being advised to reduce excessive alcohol 
consumption” as the outcome variable. As determinants, we included: 
age > 65, sex, obesity (BMI > 30), smoking status, education level, 
history of a prior CVD event, diabetes, hypertension and hypercholes
terolemia. We performed this analysis both in the total population and in 
that part of the population that was currently non-adherent to the 
guidelines (i.e. the currently excessive drinkers). 

3. Results 

3.1. Participant characteristics 

Among 7350 EUROASPIRE participants mean age was 64 years (SD 
= 9.5), which did not materially differ between European regions. The 
overall proportion of female participants was 25%. Particularly in 
Western Europe, this proportion was smaller, with only 19% of the 
population being female (Supplementary Table 1). 

Abstention was reported by 53% of the male participants and 77% of 
the female participants. As compared to lifetime abstainers and current 
drinkers, former drinkers more often had a positive history of cardio
vascular events before the index event and more often suffered from 

diabetes or hypertension. Moreover, former drinkers most often re
ported to have reduced their alcohol consumption (Tables 1 and 2). 

3.2. Alcohol consumption per region 

Median alcohol consumption in current male drinkers was 53 g/ 
week (25–75 percentile 19–108), which is approximately equal to five 
standard units per week. Alcohol consumption tended to be the highest 
in Western and Southern Europe (Fig. 1). Preference for beverage type 
differed among the European regions: male participants in Southern 
Europe showed a preference for wine, whereas in the other regions 
consumption of beer was most prevalent (Fig. 1). Current female 
drinkers consumed less alcohol than men, with a median consumption of 
20 g/week (25–75 percentile 6–60), equal to 2 standard units per week. 
Wine was the most consumed type of alcoholic beverage in females 
across all European regions (Fig. 1). 

Abstention rates differed per European region. In both men and 
women, abstention rates were highest in Southern and Eastern Europe. 
Western Europe showed the highest proportion of moderate to heavy 
drinkers, followed by Northern Europe (Fig. 2). 

Table 2 
Patient characteristics of 1848 female EUROASPIRE V participants, by alcohol consumption category.   

Alcohol consumption category 

Never drinker Former drinker 0–35 g/week 35–70 g/week >70 g/week 

Total number of participants 1389 (75.2) 39 (2.1) 270 (14.6) 64 (3.5) 86 (4.7)  

Age > 65 years 820 (59.0) 25 (64.1) 149 (55.2) 37 (57.8) 49 (57.0) 
BMI > 30 kg/m2 615 (45.6) 22 (56.4) 115 (42.8) 27 (42.2) 28 (33.7)  

Type of index event 
CABG 120 (8.6) 7 (17.9) 25 (9.2) 8 (12.5) 6 (7.0) 
PCI 999 (71.9) 28 (71.8) 196 (72.6) 52 (81.3) 62 (72.1) 
Acute MI without procedure 113 (8.2) 3 (7.7) 15 (5.6) 2 (3.1) 10 (11.6) 
Unstable angina without procedure 157 (11.3) 1 (2.6) 34 (12.6) 2 (3.1) 8 (9.3)  

Smoking status 
Never smoker 823 (59.3) 18 (46.2) 132 (48.9) 25 (39.1) 35 (40.7) 
Former smoker 368 (26.5) 15 (38.5) 103 (38.1) 30 (46.9) 35 (40.7) 
Current smoker 198 (14.2) 6 (15.3) 35 (13.0) 9 (14.0) 16 (18.6)  

Education 
Low 241 (17.7) 0 (0.0) 34 (12.6) 10 (15.9) 15 (17.4) 
Middle 803 (58.9) 28 (71.8) 164 (60.7) 36 (57.1) 46 (53.5) 
High 319 (23.4) 11 (28.2) 72 (26.7) 17 (27.0) 25 (29.1)  

Physical activity 
Regular physical activity 334 (24.0) 8 (20.5) 82 (30.4) 21 (32.8) 27 (31.4)  

Prior CVD event 514 (37.0) 15 (38.5) 97 (35.9) 14 (21.9) 20 (23.3)  

Advised to reduce alcohol consumption 727 (52.3) 24 (61.5) 131 (48.5) 35 (54.7) 42 (48.8) 
Indicated to have reduced alcohol consumption 679 (48.9) 21 (53.8) 131 (48.5) 29 (45.3) 42 (48.8)  

Comorbidities 
Diabetes 491 (35.3) 12 (30.8) 64 (23.7) 13 (20.3) 20 (23.3) 
Hypertension 1133 (81.6) 30 (76.9) 184 (68.1) 37 (57.8) 61 (70.9) 
Hypercholesterolemia 1208 (87.0) 32 (82.1) 215 (79.6) 51 (79.7) 73 (84.9)  

Measurements at examination 
SBP (mmHg) 135 ± 20 131 ± 18 133 ± 18 131 ± 18 137 ± 19 
DBP (mmHg) 79 ± 12 80 ± 11 79 ± 11 78 ± 10 79 ± 11 
Total cholesterol (mmol/L) 5 ± 1 5 ± 2 5 ± 1 4 ± 1 5 ± 1 
HDL (mmol/L) 1 ± 0 1 ± 0 1 ± 0 1 ± 0 1 ± 0 
Hba1c (%) in participants with diabetes 7.1 [6.3, 8.3] 7.8 [6.4, 10.5] 6.8 [6.1, 8.6] 7.4 [6.6, 8.8] 6.8 [5.7, 7.8] 
Hba1c (%) in participants without diabetes 5.6 [5.4, 5.8] 5.7 [5.5, 5.9] 5.5 [5.3, 5.7] 5.5 [5.3, 5.7] 5.4 [5.2, 5.6] 
eGFR (mL/min/1.73m2) 72 ± 20 74 ± 19 72 ± 19 76 ± 20 75 ± 17 

Values represent numbers (percentages); means ± standard deviations; medians [interquartile ranges]. 
BMI (body mass index), CABG (coronary artery bypass graft), PCI (percutaneous coronary intervention), MI (myocardial infarction), CVD (cardiovascular disease), SBP 
(systolic blood pressure), DBP (diastolic blood pressure), HDL (high-density cholesterol), Hba1c (glycated haemoglobin), eGFR (estimated glomerular filtration rate). 
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3.3. Adherence to guidelines 

Overall, 92% of the participants currently adhered to the guidelines. 
This percentage was lower in Western (83%) and Northern (91%) 
Europe and higher in Southern (92%) and Eastern (96%) Europe (p <
0.001). Men were more often non-adherent (9%) as opposed to women 
(5%). 

Supplementary Fig. 2 shows the proportions of participants advised 
to reduce alcohol consumption per region, both for currently adherent 
and currently non-adherent drinkers. The total proportion advised was 
the lowest in Western Europe (32%), followed by Southern Europe 
(54%), Northern Europe (57%) and Eastern Europe (70%). In the total 
population, the proportion that was currently non-adherent and had not 
been advised, hence the proportion that was incorrectly not advised, was 
3%. This percentage was highest in Western Europe (9%) and lowest in 
Eastern Europe (1%). Percentages in Southern and Northern Europe 
were equal (both 3%) (Fig. 3). 

When studying determinants associated with being advised more 
often in the total population, we found a number of independent pre
dictors: younger people (< 65 years) were more often advised than older 
people. Males more often than females, and higher educated participants 
more often received advice than low educated participants. Moreover, 
participants with comorbidities or obesity were more often advised to 
reduce their alcohol consumption (Supplementary Table 2). Similar 
patterns were found in the non-adherent participants only, however, 
confidence intervals tended to be wider due to the limited number of 
participants in this subgroup (Supplementary Table 2). 

4. Discussion 

In this European cohort of coronary patients with a recent CHD event 
or procedure, 47% of the male and 23% of the female participants re
ported current alcohol consumption. Overall adherence to drinking 
guidelines (i.e. not more than 2 standard units (20 g)/day for men, and 
not more than 1 standard unit (10 g)/day for women) was 92%. How
ever, this proportion tended to differ between male and female partici
pants (9% of the men were excessive drinkers as opposed to 5% of the 
women) and European regions, with the highest proportion of both male 
and female excessive drinkers in Western Europe (17%), followed by 
Northern (9%), Southern (8%) and Eastern Europe (4%). In the total 
population, 57% of the participants were advised to reduce alcohol 

consumption and only 3% were incorrectly not advised. Proportions 
differed per region, with lowest advice rates in Western Europe: 9% 
were incorrectly not advised. Younger, male CHD patients and partici
pants with comorbidities or obesity were more often advised to reduce 
alcohol consumption. 

4.1. Strengths and limitations 

General population data are available on the epidemiology of alcohol 
consumption in Europe, for example in the World Health Organization 
(WHO) reports on alcohol burden worldwide [2] and in Europe specif
ically [23]. However, to our knowledge, this is the first report that de
scribes and compares alcohol consumption in a subpopulation of CHD 
patients across European regions. Additionally, we assessed and quan
tified adherence to current guidelines both by health professionals and 
patients. 

An important limitation is that we did not have information on 
alcohol consumption patterns prior to the index event. Additionally, 
presumably a proportion of the participants has misinterpreted the 
adherence questions, answering affirmatively if any advice on alcohol 
consumption was given and not only advice on excessive consumption. 
Therefore, we cannot be certain which participants were former exces
sive drinkers and we can only compare currently adherent and currently 
non-adherent participants. It is likely that the proportion that was 
correctly advised is actually higher in the adherent group, because this 
group also contains the participants who did not need to be advised as 
they were already adherent before the index event. Likewise, the pro
portion advised in the non-adherent drinkers is likely to be higher, as the 
majority of correctly advised excessive drinkers probably became part of 
the currently adherent group. Generally, these misclassifications will 
have led to an underestimation of adherence to the guidelines. However, 
we were still able to make between-region comparisons. 

Furthermore, the limited number of current alcohol consumers in the 
survey forced us to describe the alcohol consumption per region, instead 
of per country. There is substantial heterogeneity between European 
countries regarding drinking patterns and definition of a standard unit. 
Since the questionnaire only provided one definition of a standard drink, 
the total amount of alcohol consumed might be underestimated or 
overestimated in some countries. Moreover, a quantity-frequency 
questionnaire like the one we used is a valid instrument to measure 
regular alcohol consumption, but tends to underestimate heavy episodic 

Fig. 1. Median alcohol consumption per beverage type in 2468 male and 398 female current drinkers with a recent coronary event, by European region.  
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drinking [24]. In regions where this consumption pattern is more 
prevalent, for example in Eastern Europe [23], alcohol consumption 
might have been underestimated. Lastly, the low interview response rate 
(56%) might have led to an underestimation of the true alcohol con
sumption, as it is likely that the non-responders more often have an 
unhealthier lifestyle, including heavy or dependent drinking [24,25]. 

4.2. Comparison with other surveys 

Previous studies have described alcohol consumption patterns in 
CVD patients specifically and found comparable current drinking rates 
[26,27]. Helfand et al. compared alcohol consumption patterns in 
women having had a myocardial infarction with healthy women in the 
United States and reported that only 24% of the post-MI women were 

Fig. 2. Distribution of 5502 male and 1848 female participants in alcohol consumption categories, by European region.  

Fig. 3. Distribution of advice given in currently adherent and currently non-adherent participants. 
The proportion non-adherent/not advised is the proportion of the total population that is incorrectly not advised. 
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current drinkers as compared to 46% of the healthy women [17]. This is 
in line with the proportion of current female drinkers that we found in 
our European cohort (22%). In another study in two cohorts of older 
Europeans, differences in current drinking rates between 
post-myocardial patients and healthy peers were found as well, being 
most pronounced in women (34% current drinkers in CVD patients vs 
51% in healthy participants in females compared to 71% vs 79% in 
males) [18]. To our knowledge, no data are available on consumption 
patterns in CHD patients per European region. Therefore, we compared 
our data to the WHO European data on alcohol consumption in the 
general population. According to the WHO report, most alcohol is 
consumed in Eastern Europe, followed by Western Europe. This differs 
from our results in which alcohol consumption in Eastern Europe was 
actually lowest in CHD patients. The WHO uses aggregate data on 
recorded alcohol consumption (e.g. sales data) instead of self-reported 
consumption, in this way capturing also heavy episodic drinking. This 
might be one of the reasons for the differences we found. 

In general, adherence to consumption guidelines was high and the 
proportion that was incorrectly not advised was rather small. Both 
health professionals advising on consumption limits and CHD patients 
following this advice seem to do well in adhering to the European rec
ommendations. However, still 1 out of 11 male CHD patients drinks 
excessively, so there is definitely more to gain regarding risk factor 
control. Interestingly, the proportion of participants that was advised to 
reduce alcohol consumption was the lowest in the regions where the 
proportion of excessive drinkers was highest. This calls for further 
exploration of perceptions on alcohol consumption of health pro
fessionals and patients in these regions. As an example, previous 
research has shown that smoking status of the health professional in
fluences his perspective on smoking cessation: physicians who smoked 
are less likely to advise their patients to quit smoking [28–30]. More
over, prevalence of smoking among physicians varies widely per country 
[31]. It would be interesting to explore whether the same principle holds 
for alcohol consumption and if it could partly explain our findings. 

4.3. Conclusion 

In conclusion, in this European cohort of CHD patients, the majority 
of participants currently adhered to the alcohol consumption levels 
recommended by the European guidelines, and alcohol consumption 
was lower as compared to the general population. Only a minor fraction 
of the CHD patients was incorrectly not advised to reduce excessive 
consumption. However, there is substantial heterogeneity in Europe. 
Most remarkable is the finding that in regions where alcohol con
sumption is the highest, participants are less often advised to reduce 
their consumption than in neighboring regions in which excessive 
drinking is less prevalent. 
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