
 

 
DOI : https://doi.org/10.58233/cTRWB54z 

 

 1 

Alcohol preference and health behaviors in patients with cardiometabolic 
diseases: Insights from the multi-center IACT cross-sectional study 

Matina Kouvari1,2, Thomas Tsiampalis1, Vasiliki Kalantzi1, Vasiliki Belitsi1, Antonis Zairis3, Fotini Bonoti1, Demosthenes 
B. Panagiotakos2 and Rena I. Kosti1 

1 Department of Nutrition and Dietetics, School of Physical Education, Sports and Dietetics, University of Thessaly, 42132 
Trikala, Greece 
2 Department of Nutrition and Dietetics, School of Health Science and Education, Harokopio University, 17676 Athens, 
Greece 
3 Neapolis University, Cyprus 

Abstract. BACKGROUND: Recognizing the influence of alcohol preference on health behaviors is essential 
for developing tailored interventions that effectively promote healthier lifestyles and optimize disease 
management strategies in the vulnerable population of patients with cardiometabolic diseases. Alcohol 
consumption, particularly in the context of dietary habits and medication adherence, has emerged as an area of 
interest in cardiometabolic health research. AIM: The present study aims to provide valuable insights into how 
alcohol preference relates to dietary habits, medication adherence, and other health-related behaviors among 
individuals with cardiometabolic diseases in the Mediterranean region. MATERIAL AND METHODS: The 
current study represents a secondary analysis within the framework of the multi-center IACT cross-sectional 
study conducted in Greece between 2022 and 2023. A total of 1,988 patients diagnosed with cardiometabolic 
diseases (e.g., cardiovascular disease including coronary heart disease and stroke, hypertension, type 1 and type 
2 diabetes, hypercholesterolemia, elevated triglycerides, obesity, and non-alcoholic fatty liver disease) 
participated in the IACT study, with 1,180 being females and an average age of 64 years. Participants completed 
validated questionnaires covering socioeconomic and demographic characteristics, alcohol consumption 
patterns, adherence to the Mediterranean diet (MedDietScore), and adherence to prescribed medication (4-item 
Morisky Medication Scale). Based on the median value of the MedDietScore patients were categorized as low 
and high adherers to the Mediterranean diet, while based on their score in the 4-item Morisky scale, patients were 
categorized as non- adherers and perfect adherers to the prescribed medication. Additionally, utilizing the FFQ 
employed, patients were also classified into four groups: (i) abstainers (no alcohol consumption); (ii) those who 
predominantly consumed beer (> 50% of alcohol intake from beer); (iii) those who predominantly consumed 
wine (> 50% of alcohol intake from red/white wine); and (iv) consumers of other spirits. Multivariable logistic 
regression analysis was employed to explore the relationship between alcohol preference and adherence to the 
Mediterranean diet, medication adherence. Multivariable logistic regression analysis was employed in order to 
evaluate the association between alcohol preference and the level of adherence to the Mediterranean diet and to 
prescribed medication. RESULTS: The outcomes of this investigation unveiled that 40.5% of patients (N=805) 
diagnosed with cardiometabolic conditions disclosed alcohol consumption, with a notable portion (N=411) 
opting to consume alcohol alongside meals. Regarding their weekly alcohol intake, 49.2% of alcohol consumers 
favoured wine, 29.9% favoured beer, while the remaining 20.9% favoured other spirits such as ouzo, and 
tsipouro. In addition, among alcohol consumers, 57.1% of women and 42.9% of men indicated a preference for 
wine, whereas 26.6% of women and 32.6% of men favoured beer (p< 0.001). It is also worth noting the fact that 
the majority of the patients living in rural areas preferred wine (59.2%) followed by ouzo/ tsipouro (32.8%), 
while among patients living in urban areas, the highest proportion preferred beer (48.0%) followed by wine 
(41.0%) (p<0.001). Notably, individuals favouring wine were significantly older compared to those favouring 
beer and other alcoholic beverages (p< 0.05 in both genders). Among both men and women, beer consumers 
exhibited the highest socioeconomic status, evidenced by their higher educational attainment (p< 0.05 in both 
genders) and income level (p< 0.05 in both genders) compared to consumers of other alcoholic beverages. 
Following adjustments for demographic, socioeconomic, and clinical variables, wine consumers were 
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approximately 10% and 26% more likely to adhere to the Mediterranean diet compared to beer consumers and 
consumers of other alcoholic beverages, respectively (p< 0.05 in both instances). Conversely, beer consumers 
were 1.4 times more likely to adhere to medication than wine consumers (OR= 1.4; 95% CI= 1.1-1.8) and 1.5 
times more likely than consumers of other alcoholic spirits (OR= 1.5; 95% CI= 1.1-2.0). CONCLUSIONS: 
Overall, the study contributes valuable insights into the intricate relationships between alcohol preference, dietary 
habits, medication adherence, and socioeconomic factors among individuals with cardiometabolic diseases in 
Greece. These findings have implications for the development of tailored interventions and public health 
strategies to promote healthier behaviors and improve outcomes in this vulnerable population, yet further 
research is warranted to explore the underlying mechanisms and assess the long-term impact of interventions 
targeting alcohol preference and health behaviors in this patient population.

1. Introduction 

Alcohol consumption is a common behaviour in many 
cultures, particularly in the Mediterranean region, where 
wine, in particular, is often integrated into dietary habits 
(Campanella et al., 2023; Santos- Buelga et al., 2021). It is 
generally recognized that light to moderate alcohol 
consumption offers some protection against future 
cardiovascular disease (CVD). However, the extent of this 
protective effect can differ depending on the specific 
subtype of CVD. For instance, the incidence of coronary 
artery disease (CAD) steadily declined across various 
levels of alcohol consumption (beginning at more than 2.5 
g/day). In contrast, U- or J-shaped dose-response patterns 
were noted for both CVD mortality and stroke incidence 
(Wood et al., 2018).  However, alcohol consumption is not 
a fixed behavior as it is influenced by the type and quantity 
of alcohol consumed, drinking patterns, and the 
individual's competing health risks. Examining isolated 
foods and beverages in relation to health outcomes may 
have some advantages in terms of defining mechanistic 
relations. However, taking into account the whole 
consumption pattern as well as the intermediate 
behaviours related with the consumption pattern of a food 
or beverage is rather important to draw recommendations 
for the general population. To this issue, the existence of 
alcohol in the typical diet may be accompanied with a 
couple of healthy or unhealthy behaviours which need to 
be investigated. 

For instance, paucity of data exploring how specific 
alcohol preferences (e.g., beer, wine, or spirits) are related 
with other health behaviours, particularly in populations 
with existing cardiometabolic diseases. The Mediterranean 
region, with its distinct dietary patterns and cultural 
practices related to alcohol consumption, provides a 
unique context for examining these relationships 
(Barbería-Latasa et al., 2022a). Insights into these 
associations could inform more targeted public health 
strategies and clinical recommendations.  

The present study aims to address this gap by exploring 
the relationship between alcohol preference and health 
behaviours among individuals with cardiometabolic 
diseases in Greece. Specifically, this study examines how 
different types of alcoholic beverages (beer, wine, and 
spirits) relate to dietary adherence, particularly to the 
Mediterranean diet, and medication adherence—both of 
which are pivotal in the management of cardiometabolic 
diseases. By analysing these associations, the study seeks 

to provide evidence that could inform the development of 
tailor-made interventions aimed at improving health 
outcomes in this high-risk population. 

2. Material and methods 

2.1. Study design and scope 

The Integrated Assessment of Adherence to Treatment 
Questionnaire for Cardiometabolic Diseases (IACT) is a 
cross-sectional study conducted in Greece between 2022 
and 2023. 

2.2. Study setting 

The study was carried out across seven regions of 
Greece (Attica, Thessaly, Aegean, Crete, Epirus and West 
Macedonia, Peloponnese and West Greece, East 
Macedonia, and Thrace), where participants had received 
treatment from Primary Care settings. Recruitment also 
took place in various municipal clinics and medical centers 
in Athens (e.g., Solonos, Neos Kosmos, Petralona, 
Kolonou, Kypseli), as well as in medical centers located in 
Thessaly (Trikala, Pyli, Farkadona, Kalambaka). 
Thessaly's areas were considered rural or semi-urban, 
given the predominance of agrarian and semi-urban 
populations. 

2.3. Sample size 

A total of n=1,988 participants diagnosed with 
cardiovascular diseases (CVDs) defined as  coronary heart 
disease (CHD), and stroke, or other cardiometabolic 
conditions (e.g., hypertension, type 1 and type 2 diabetes, 
hypercholesterolemia, elevated triglycerides, obesity, and 
non-alcoholic fatty liver disease) were enrolled in this 
study. Of these participants, 1,180 were females. 
Recruitment utilized a convenience sampling method in 
different urban and semi-urban areas to capture a wide 
range of socioeconomic and demographic profiles. A 
response rate of over 70% was achieved, with the main 
reasons for non-participation being conflicts with medical 
appointments and the lack of formal affiliation between the 
research team and medical centers. 
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2.4. Eligibility criteria 

Participants were eligible if they met the following 
criteria: (1) Greek nationality, (2) age 18 or older, (3) 
received treatment in Primary Health Care settings, (4) had 
a medical diagnosis for one or more of the following 
conditions—hypertension, type 1 or 2 diabetes, 
hypercholesterolemia, elevated triglycerides, obesity, 
CHD, stroke, non-alcoholic fatty liver disease, and (5) had 
been prescribed and were taking medication for 
cardiometabolic diseases for over a year. 

2.5. Bioethics 

The study complied with the ethical standards of the 
Declaration of Helsinki and received approval from the 
Ethics Committee of the University of Thessaly, 
Department of Nutrition and Dietetics (Ethics 11-
14/07/2022). All participants provided written consent 
after being informed about the study's objectives and 
procedures. 

2.6. Research tool 

The study utilized the Integrated Assessment of 
Adherence to Treatment Questionnaire for 
Cardiometabolic Diseases (IAATQ-CMD), a reliable and 
repeatable tool developed by Belitsi et al. (2023) The 
questionnaire was administered by trained healthcare 
professionals to ensure participants' full understanding and 
accurate responses. The tool was pilot-tested with 10 
healthcare professionals, and modifications were made 
accordingly. Additional details are available in Belitsi et 
al. (2023).  

2.7. Anthropometric and socio-demographic 
data 

Socio-demographic data were collected, including 
education level, occupation, income, marital status, age, 
gender, nationality, and residence. Education was 
categorized into three groups: Group I (Primary), Group II 
(Secondary), and Group III (Higher Education). 
Occupational status was classified as Employed/Freelance 
(Group I) or Unemployed/Retired (Group II). Income was 
classified as low (< €18,000/year) or moderate (≥ 
€18,000/year) based on OECD guidelines for Greece. 
Height and weight were self-reported, with BMI 
calculated; individuals with a BMI exceeding 29.9 kg/m² 
were classified as obese. Detailed medical history, 
including cardiovascular risk factors, was also captured 
through a questionnaire. 

2.8. Medical history 

Participants' medical history was gathered through 
questions related to cardiometabolic diseases and risk 
factors that had been diagnosed and treated for over a year, 
as well as other pre-existing conditions. 

2.9. Dietary and lifestyle data 

Adherence to the Mediterranean diet was assessed using 
the MedDietScore, ranging from 0 to 55, which evaluated 
the frequency of consumption of 11 essential components 
such as cereals, fruits, vegetables, olive oil, fish, and meat. 
Scores were assigned based on frequency of consumption, 
with reverse scoring applied for items not aligned with the 
diet. Alcohol consumption was scored differently, with 5 
points for less than 300 ml/day and 0 points for more than 
700 ml/day or no alcohol consumption. Higher total scores 
indicated greater adherence to the Mediterranean diet, with 
participants classified as high or low adherers based on a 
median score of 31. In terms of lifestyle, participants were 
asked about physical activity (yes/no), the frequency of 
exercise (1-2 times per week, 3-4 times per week, 5+ times 
per week), and types of exercise (e.g., walking, yoga, 
jogging). Smoking status (current, past, or passive) was 
also recorded.  

2.10.  Alcohol consumption classification 

Patients' alcohol consumption was assessed using a Food 
Frequency Questionnaire (FFQ). Based on their reported 
alcohol intake, participants were categorized into four 
distinct groups: (i) Abstainers, who reported no alcohol 
consumption; (ii) Predominant beer consumers, defined as 
individuals obtaining more than 50% of their alcohol 
intake from beer; (iii) Predominant wine consumers, 
defined as those deriving more than 50% of their alcohol 
intake from red or white wine; and (iv) Consumers of other 
spirits, which included individuals whose alcohol intake 
was mainly from liquors or spirits other than beer or wine. 
This classification allowed for a detailed analysis of 
alcohol consumption patterns in relation to other study 
variables 

2.11.  Medication adherence 

This study used the four-item Morisky Medication 
Adherence Scale (MMAS) (Morisky et al., 2011; 
Fernadez- Lazaro et al., 2019), which includes four yes/no 
questions. The scale produces a score between 0 and 4, 
with the original developers categorizing adherence into 
three levels: high adherence (0 points), medium adherence 
(1–2 points), and low adherence (3–4 points) (Fernadez- 
Lazaro et al. 2019; Beyhagi et al., 2016). Additionally, a 
binary classification of adherence is commonly applied, 
where a score of 0 indicates perfect adherence, while a 
score of 1 or higher suggests some level of nonadherence 
(Fernadez- Lazaro et al. 2019; Beyhagi et al., 2016). 
Permission to use the scale was obtained, as noted by 
Fernandez-Lazaro et al (2019). 

2.12. Statistical Analysis 

Categorical variables are expressed as percentages (%), 
while continuous variables are presented as mean values 
with corresponding standard deviations (SD). The 
normality of the distribution of continuous variables was 
assessed using graphical methods (e.g., histograms, PP-
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plots, QQ-plots) and the Shapiro-Wilk test. A One-way 
Analysis of Variance (ANOVA) was applied to analyse the 
relationship between patients' continuous variables and 
their alcohol preference (Preferably wine consumers, 
Preferably beer consumers, Preferably other spirits' 
consumers), while the  Pearson chi-square test was utilized 
in order to assess the association of alcohol preference with 
the patients’ categorical characteristics.  

To assess the relationship between alcohol preference 
and level of adherence to the Mediterranean diet, as well 
as with the level of medication adherence, a multivariable 
binomial logistic regression analysis was conducted. The 
results are reported as Odds Ratios (OR) with 95% 
Confidence Intervals (CI). These models were adjusted for 
demographic factors (age, sex), socioeconomic factors 
(education level), and clinical characteristics (number of 
chronic conditions). In addition, the aforementioned 
analyses were also conducted separately according to the 
patients’ sex. All statistical analyses were conducted using 
SPSS version 29.0, with a significance threshold set at a p-
value of <0.05 for two-tailed tests. 

3. Results 

3.1. Alcohol consumption patterns 

As presented in Table 1, among the 1,988 patients with 
cardiometabolic diseases who participated in the study, 
40.5% (N=805) reported consuming alcohol. Among 
them, about 1 in 2 preferred to consume alcohol in 
conjunction with meals, with the proportion being 
significantly higher among those preferring to drink wine 
(p< 0.001). Regarding the type of alcohol consumed, 49% 
of the alcohol consumers favoured wine, followed by beer 
(30%) and other alcoholic spirits such as ouzo and tsipouro 
(21%). In addition, several statistically significant 
differences were observed among the different 
consumption profiles. More specifically, when comparing 
the three alcohol consumers’ categories, wine seemed to 
be consumed more by women and patients being married 
or cohabitating with their partner (p< 0.001 in both cases). 
At the same time, beer was found to be consumed more 
frequently by younger patients, as well as with higher 
educational and income level (p< 0.001 in all cases), while 
other alcoholic spirits were preferred by employed patients 
(p= 0.017) and those living in urban areas (p< 0.001). 
Regarding cardiometabolic conditions, hypertension, 
hypercholesterolemia, and non-alcoholic fatty liver 
disease were significantly more prevalent among 
individuals who preferred beer (p < 0.05 for all 
comparisons). In contrast, the prevalence of CHD was 
significantly higher among consumers of other spirits, 
followed by those who preferred wine. In terms of 
lifestyle, beer consumers were found to be more physically 
active compared to both wine and other spirits consumers, 
but they also had a higher likelihood of being smokers.  

 

 

Table 1. Demographic, socioeconomic, and clinical characteristics of 
the N = 1,988 cardiometabolic patients, stratified by their alcohol 
preference 

 Total 
(N= 1,988) 

Prefera
bly wine 
consum
ers 
(N= 
396) 

Prefera
bly beer 
consum
ers 
(N= 241) 

Preferably 
other 
spirits' 
consumers 
(N= 168) 

p-value 

Demographic characteristics 
     

Sex (% Female) 59.4 51.5 39.4 34.5 <0.001 

Age [years; Mean (SD)] 63.9 (13.4) 65.0 
(13.1) 

55.7 
(14.7) 

65.6 
(10.3) <0.001 

Marital status (% Married/ 
Cohabitation) 66.8 74.2 59.8 65.5 <0.001 

Socioeconomic characteristics 
     

Level of education (% Primary) 17.7 15.4 7.9 14.9 <0.001 

Occupational status (% Employed/ 
Freelance) 61.6 67.4 66.8 78.6 0.017 

Annual Income level (% More than 
18,000 €) 29.5 31.3 47.3 31.5 <0.001 

Area of residence (% Urban) 41.9 54.3 12.0 70.8 <0.001 

Anthropometric and clinical 
characteristics 

     

Body Mass Index [kg/m2; Mean 
(SD)] 27.8 (4.0) 27.7 

(3.9) 
27.8 
(4.3) 27.9 (3.1) 0.767 

Hypertension 57.4 55.1 66.8 46.4 <0.001 

Type II diabetes mellitus 18.6 19.2 19.1 15.5 0.549 

Type I diabetes mellitus 3.2 2.3 3.7 0.6 0.119 

Hypercholesterolaemia 37.0 29.8 48.5 26.8 <0.001 

Elevated triglyceride levels 17.8 17.4 16.6 19.0 0.81
2 

Non- Alcoholic Fatty Liver Disease 5.8 3.3 9.5 4.2 0.00
2 

Coronary Heart Disease 17.7 22.0 11.2 22.6 <0.001 

Level of medication adherence [% 
Poor] 48.8 46.0 45.2 66.0 <0.001 

Lifestyle characteristics 
     

MedDietScore [units; Mean (SD)] 30.8 (3.8) 33.3 
(3.4) 

32.7 
(3.5) 32.1 (3.0) <0.001 

Level of adherence to MD [% Low] 45.9 17.9 22.6 25.3 <0.001 

Physical activity (% Yes) 61.0 64.6 73.0 57.1 0.002 

Smoking status (% Smoker) 31.6 35.9 48.5 47.0 0.003 

Frequency of alcohol consumption 
(% During meals) 51.1 67.9 37.3 31 <0.001 

Notes: p-value is based on the Pearson chi- square test (categorical characteristics) and on the one- way ANOVA 
(continuous characteristics 

3.2. Alcohol preference and adherence to the 
Mediterranean diet 

Adherence to the Mediterranean diet (MD), as evaluated 
using the MedDietScore, was significantly associated with 
alcohol preference. As detailed in Table 1, the highest 
adherence to the MD was observed among wine 
consumers (82.1%), followed by beer consumers (77.4%) 
and those who preferred other spirits (74.7%; p < 0.001). 
After adjusting for demographic, socioeconomic, and 
clinical variables (Table 2), it was determined that 
individuals who consumed wine were approximately 10% 
more likely to adhere to the Mediterranean diet compared 
to those who consumed beer (OR = 1.10; 95% CI = 1.02-
1.18), and 26% more likely than those who consumed 
other alcoholic beverages (OR = 1.26; 95% CI = 1.12-
1.41) (p < 0.05 for both comparisons). Notably, these 
associations were even more pronounced among male 
patients. Specifically, males who preferred wine had 
approximately 2.5 times higher odds of adhering to the 
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Mediterranean diet compared to males who preferred beer 
(OR = 2.56; 95% CI = 1.56-4.17), and they were also about 
67% more likely to adhere to the Mediterranean diet 
compared to males who consumed other alcoholic 
beverages (OR = 1.67; 95% CI = 1.04-2.94). In contrast, 
among females, the difference between wine and beer 
consumers was of borderline significance, with females 
preferring beer having at least two times higher odds of 
adhering to the Mediterranean diet compared to males who 
preferred wine (OR = 2.12; 95% CI = 0.98-4.59).  
Table 2. Odds ratio (OR) and 95% Confidence Interval (95%CI) 
evaluating the association between alcohol preference and level of 
adherence to the Mediterranean diet. 

Dependent Variable: 
Adherence level to MD (High 

Vs Low) 

Odd Ratio 
(OR) 

95% Cofidence Interval 
(95% CI) 

Total sample 
  

Alcohol Preference 
  

Ref: Preferably wine 
consumers 1.00 

 

Preferably beer consumers 0.90 0.85-0.98** 

Preferably other spirits' 
consumers 0.79 0.71-0.89** 

Women 
  

Alcohol Preference 
  

Ref: Preferably wine 
consumers 1.00 

 

Preferably beer consumers 2.12 0.98-4.59* 

Preferably other spirits' 
consumers 1.21 0.55-2.67 

Men 
  

Alcohol Preference 
  

Ref: Preferably wine 
consumers 1.00 

 

Preferably beer consumers 0.39 0.24-0.64** 

Preferably other spirits' 
consumers 0.60 0.34-0.96** 

Notes: Results are based on the multivariable logistic regression analysis and are 
adjusted for cardiometabolic patients’ demographic (age, sex), socioeconomic(educational 

level), and clinical characteristics (number of chronic conditions they suffer from); The 
results are presented in such a way that explain the association of the patients’ alcohol 

preference with their likelihood of being high adherers to the Mediterranean diet; Level of 
adherence to the Mediterranean diet was evaluated with the MedDietScore 

3.3. Alcohol Preference and Medication 
Adherence 

Medication adherence, as measured by the 4-item 
Morisky Medication Adherence Scale, also varied 
according to the alcohol preference. Beer consumers 
exhibited higher medication adherence (54.8%) compared 
to both wine consumers (54.0%) and those who preferred 
other spirits (33.0%; p< 0.001). Specifically, after 
controlling for potential confounders (Table 3), beer 
consumers were 1.4 times more likely to adhere to their 
prescribed medication regimen than wine consumers (OR 
= 1.40; 95% CI = 1.10-1.80), and 1.5 times more likely to 
adhere than those who consumed other alcoholic spirits 
(OR = 1.50; 95% CI = 1.10-2.00) (p < 0.05 for both 
comparisons). 

 

Table 3. Odds ratio (OR) and 95% Confidence Interval (95%CI) 
evaluating the association between alcohol preference and level of 
medication adherence. 

Dependent Variable: Medication 
adherence (Perfect Vs Poor) 

Odd Ratio 
(OR) 

95% Cofidence 
Interval 

(95% CI) 

Total sample 
  

Alcohol Preference 
  

Ref: Preferably beer consumers 1.00 
 

Preferably wine consumers 0.71 0.55-0.91 

Preferably other spirits' consumers 0.67 0.50-0.90 

Women 
  

Alcohol Preference 
  

Ref: Preferably beer consumers 1.00 
 

Preferably wine consumers 0.49 0.30-0.80 

Preferably other spirits' consumers 0.47 0.31-0.71 

Men 
  

Alcohol Preference 
  

Ref: Preferably beer consumers 1.00 
 

Preferably wine consumers 0.83 0.77-0.98 

Preferably other spirits' consumers 1.08 0.67-1.72 

Notes: Results are based on the multivariable logistic regression analysis and are 
adjusted for cardiometabolic patients’ demographic (age, sex), socioeconomic(educational 

level), and clinical characteristics (number of chronic conditions they suffer from); The 
results are presented in such a way that explain the association of the patients’ beliefs/ 

views with their likelihood of being poor adherers to their prescribed medication; The four-
item Morisky Medication Adherence General Scale was used in order to evaluate the level 

of adherence to medication (Perfect adherence: 0 points, Poor adherence: 1+ points) 

4. Discussion 

The present study provides valuable insights into the 
relationship between alcohol preference, dietary habits, 
and medication adherence in patients with cardiometabolic 
diseases. The findings reveal distinct health behaviors and 
outcomes associated with different types of alcohol 
consumption, contributing to the broader understanding of 
how lifestyle factors intersect with cardiometabolic health. 

The differentiation in alcohol consumption patterns 
observed in this study aligns with previous research 
emphasizing the cultural and social influences on drinking 
behaviors, particularly in the Mediterranean region. 
Studies have consistently shown that wine, especially 
when consumed with meals, is integrated into the 
Mediterranean diet, a dietary pattern widely recognized for 
its cardioprotective effects (Santos- Buelga et al., 2021; 
Campanella et al., 2023; Godos et al., 2024). Previous 
studies have already highlighted the beneficial impact of 
moderate wine consumption as part of the Mediterranean 
diet on cardiovascular health, reinforcing our finding that 
wine consumers exhibited the highest adherence to this 
dietary pattern (Hrelia et al., 2022; Ditano- Vázquez et al., 
2019; Minzer et al., 2020).  

In our study, wine consumers were 10% more likely to 
adhere to the Mediterranean diet compared to beer 
consumers and 26% more likely than those consuming 
other spirits.Similar observations were also made by 
previous studies, who found that wine drinkers had better 
overall diet quality compared to consumers of other 
alcoholic beverages, further supporting the hypothesis that 
wine consumption is often part of a healthier lifestyle 
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(Breslow et al., 2010; Kosti et al., 2021; Holahan et al., 
2012).  

Conversely, beer consumers in our study, who were 
generally younger and had higher educational and income 
levels, displayed a different health behavior profile. 
Despite their lower adherence to the Mediterranean diet, 
beer consumers demonstrated better medication adherence 
compared to wine and other spirits consumers. This 
finding is intriguing and contrasts with some studies that 
suggest higher alcohol consumption, is often associated 
with poorer health behaviors, including diet quality and 
medication adherence (Valencia‐Martín et al., 2011; 
Grodensly et al., 2012).  

The finding concerning the higher physical activity 
levels observed among beer consumers, indicates that 
individuals who consume beer may be more physically 
active than those who abstain or prefer other types of 
alcohol. According to the relevant literature, the 
association between alcohol intake and physical activity 
seems to be inconclusive, however there are some studies 
suggesting a positive association between these two 
behaviors (French et al., 2009; Dunn and Wang, 2003; 
Gutgesell et al., 1996; Pate et al., 1996). Nonetheless, the 
increased likelihood of smoking among beer consumers 
highlights a potential area of concern, as smoking is a 
significant risk factor for cardiovascular diseases. This 
duality in behavior suggests that public health 
interventions targeting this group should promote further 
adoption of positive health behaviors while addressing 
harmful practices like smoking (Kvaavik et al., 2004; 
Serdula et al., 1996; Bien and Burge, 1990; Shiffman et al., 
1995).  

For consumers of other spirits, who were more likely to 
live in urban areas and be employed, the association with 
poorer adherence to both the Mediterranean diet and 
medication regimens points to a higher-risk profile. This 
group's higher prevalence of coronary heart disease, along 
with their lower adherence to healthy lifestyle behaviors, 
is concerning and mirrors findings from previous studies 
that link higher consumption of spirits with an increased 
risk of cardiovascular events and poorer health outcomes 
(Jani et al., 2021; Hoek et al., 2022; Barbería-Latasa et al., 
2022). The lower diet and medication adherence among 
spirit consumers could be due to the social contexts in 
which these beverages are consumed, which are often less 
structured and more associated with binge drinking and 
other risky behaviors (Fontán-Vela et al., 2024; Vicente- 
Castro et al., 2023).  

The associations identified in this study have significant 
implications for public health strategies aimed at 
improving health outcomes in patients with 
cardiometabolic diseases. The strong link between wine 
consumption and Mediterranean diet adherence suggests 
potential benefits in promoting moderate wine 
consumption within the framework of this dietary pattern 
(Minzer et al., 2020). This approach could be particularly 
effective in regions where wine consumption is culturally 
ingrained and associated with meals. However, the 
findings also highlight the need for a balanced approach, 
considering the importance of medication adherence, 

especially among wine consumers who may prioritize 
dietary management over pharmacological treatments. 
Public health messaging should emphasize the 
complementarity of diet and medication in managing 
cardiometabolic diseases, particularly for populations less 
likely to adhere to medication regimens. 

For beer consumers, public health interventions might 
focus on encouraging the adoption of healthier dietary 
patterns, such as the Mediterranean diet, while reinforcing 
their already high levels of medication adherence and 
physical activity. Tailored interventions that acknowledge 
their existing behaviors and promote incremental dietary 
changes could be more effective in this group. The 
findings also suggest a need for targeted interventions 
among spirit consumers, who appear to be at higher risk 
for poor health outcomes. These individuals may benefit 
from culturally appropriate education and support that 
addresses both dietary and medication adherence, 
particularly in the context of reducing high-risk drinking 
behaviors. Given the association between spirit 
consumption and coronary heart disease observed in our 
study, public health strategies should also focus on 
reducing overall spirit intake and promoting healthier 
alternatives. 

4.1. Limitations and future research 

While this study provides important insights, several 
limitations should be acknowledged. The cross-sectional 
design limits the ability to establish causal relationships 
between alcohol preference and health behaviors. 
Additionally, self-reported data on alcohol consumption 
and adherence behaviors may be subject to recall bias and 
social desirability bias. The study's findings are also 
specific to a Mediterranean population, which may limit 
the generalizability of the results to other cultural contexts. 
Future research should explore the causal pathways 
linking alcohol preference to dietary and medication 
adherence in patients with cardiometabolic diseases. 
Longitudinal studies could provide more robust evidence 
of these relationships, while qualitative research could 
deepen our understanding of the cultural and psychosocial 
factors influencing alcohol-related health behaviors. 
Additionally, examining the impact of tailored 
interventions on improving both dietary and medication 
adherence across different alcohol preference groups could 
offer valuable insights for clinical practice. 

5. Conclusions 

In conclusion, this study highlights the complex 
relationships between alcohol preference, dietary habits, 
and medication adherence in patients with established 
cardiometabolic diseases. The findings suggest that wine 
consumption is associated with better adherence to the 
Mediterranean diet, while beer consumption is linked to 
higher medication adherence and physical activity levels. 
Further research is needed to fully understand these 
relationships and to optimize intervention strategies 
accordingly. 

https://ives-openscience.eu/ives-conference-series/


45th OIV Congress, France 2024 – available on IVES Conference Series 

 7 

6. References 

1. Barbería-Latasa, M., Bes-Rastrollo, M., Pérez-
Araluce, R., Martínez-González, M. Á., & Gea, A. 
(2022a). Mediterranean Alcohol-Drinking 
Patterns and All-Cause Mortality in Women More 
Than 55 Years Old and Men More Than 50 Years 
Old in the "Seguimiento Universidad de Navarra" 
(SUN) Cohort. Nutrients, 14(24), 5310. 
https://doi.org/10.3390/nu14245310 

2. Barbería-Latasa, M., Gea, A., & Martínez-
González, M. A. (2022). Alcohol, drinking 
pattern, and chronic disease. Nutrients, 14(9), 
1954.  

3. Belitsi, V.; Tsiampalis, T.; Kalantzi, V.; 
Androutsos, O.; Bonoti, F.; Panagiotakos, D.B.; 
Kosti, R.I. Test-retest Repeatability; Integrated 
assessment of adherence to treatment 
questionnaire for Cardiometabolic Diseases. J. 
Atheroscler. Prev Treat. 2023, 14, 11–22. doi: 
10.53590/japt.02.1043. 

4. Beyhaghi, H., Reeve, B. B., Rodgers, J. E., & 
Stearns, S. C. Psychometric properties of the four-
item morisky green levine medication adherence 
scale among atherosclerosis risk in communities 
(ARIC) study participants. Value in Health, 2016, 
19(8), 996-1001.  

5. Bien TH, Burge R. Smoking and drinking: a 
review of the literature. Int J Addict. 
1990;25:1429–1454  

6. Breslow, R. A., Guenther, P. M., Juan, W., & 
Graubard, B. I. (2010). Alcoholic beverage 
consumption, nutrient intakes, and diet quality in 
the US adult population, 1999-2006. Journal of the 
American Dietetic Association, 110(4), 551–562. 
https://doi.org/10.1016/j.jada.2009.12.026 

7. Campanella, A., Bonfiglio, C., Cuccaro, F., 
Donghia, R., Tatoli, R., & Giannelli, G. (2023). 
High Adherence to a Mediterranean Alcohol-
Drinking Pattern and Mediterranean Diet Can 
Mitigate the Harmful Effect of Alcohol on 
Mortality Risk. Nutrients, 16(1), 59. 
https://doi.org/10.3390/nu16010059 

8. Campanella, A., Bonfiglio, C., Cuccaro, F., 
Donghia, R., Tatoli, R., & Giannelli, G. (2023). 
High Adherence to a Mediterranean Alcohol-
Drinking Pattern and Mediterranean Diet Can 
Mitigate the Harmful Effect of Alcohol on 
Mortality Risk. Nutrients, 16(1), 59.  

9. Ditano-Vázquez, P., Torres-Peña, J. D., Galeano-
Valle, F., Pérez-Caballero, A. I., Demelo-
Rodríguez, P., Lopez-Miranda, J., Katsiki, N., 
Delgado-Lista, J., & Alvarez-Sala-Walther, L. A. 
(2019). The Fluid Aspect of the Mediterranean 
Diet in the Prevention and Management of 
Cardiovascular Disease and Diabetes: The Role of 
Polyphenol Content in Moderate Consumption of 

Wine and Olive Oil. Nutrients, 11(11), 2833. 
https://doi.org/10.3390/nu11112833 

10. Dunn MS, Wang MQ. Effects of physical activity 
on substance use among college students. Am J 
Health Studies. 2003;18:126–132  

11. Fernandez-Lazaro, C. I., García-González, J. M., 
Adams, D. P., Fernandez-Lazaro, D., Mielgo-
Ayuso, J., Caballero-Garcia, A., Moreno 
Racionero, F., Córdova, A., & Miron-Canelo, J. A. 
Adherence to treatment and related factors among 
patients with chronic conditions in primary care: a 
cross-sectional study. BMC family practice, 2019, 
20(1), 132. https://doi.org/10.1186/s12875-019-
1019-3 

12. Fontán-Vela, J., Ortiz, C., López-Cuadrado, T., 
Téllez-Plaza, M., García-Esquinas, E., & Galán, I. 
(2024). Alcohol consumption patterns and 
adherence to the Mediterranean diet in the adult 
population of Spain. European journal of nutrition, 
63(3), 881–891. https://doi.org/10.1007/s00394-
023-03318-2 

13. French, M. T., Popovici, I., & Maclean, J. C. 
(2009). Do alcohol consumers exercise more? 
Findings from a national survey. American journal 
of health promotion : AJHP, 24(1), 2–10. 
https://doi.org/10.4278/ajhp.0801104 

14. Godos, J., Scazzina, F., Paternò Castello, C., 
Giampieri, F., Quiles, J. L., Briones Urbano, M., 
Battino, M., Galvano, F., Iacoviello, L., de 
Gaetano, G., Bonaccio, M., & Grosso, G. (2024). 
Underrated aspects of a true Mediterranean diet: 
understanding traditional features for worldwide 
application of a "Planeterranean" diet. Journal of 
translational medicine, 22(1), 294. 
https://doi.org/10.1186/s12967-024-05095-w 

15. Grodensky, C. A., Golin, C. E., Ochtera, R. D., & 
Turner, B. J. (2012). Systematic review: effect of 
alcohol intake on adherence to outpatient 
medication regimens for chronic diseases. Journal 
of studies on alcohol and drugs, 73(6), 899–910. 
https://doi.org/10.15288/jsad.2012.73.899 

16. Gutgesell ME, Timmerman M, Keller A. Reported 
alcohol use and behavior in long-distance runners. 
Med Sci Sports Exerc. 1996;28:1063–1070  

17. Hoek, A. G., van Oort, S., Mukamal, K. J., & 
Beulens, J. W. (2022). Alcohol consumption and 
cardiovascular disease risk: placing new data in 
context. Current atherosclerosis reports, 24(1), 51-
59.  

18. Holahan, C. J., Schutte, K. K., Brennan, P. L., 
North, R. J., Holahan, C. K., Moos, B. S., & Moos, 
R. H. (2012). Wine consumption and 20-year 
mortality among late-life moderate drinkers. 
Journal of studies on alcohol and drugs, 73(1), 80–
88. https://doi.org/10.15288/jsad.2012.73.80 

https://ives-openscience.eu/ives-conference-series/


45th OIV Congress, France 2024 – available on IVES Conference Series 

 8 

19. Hrelia, S., Di Renzo, L., Bavaresco, L., Bernardi, 
E., Malaguti, M., & Giacosa, A. (2022). Moderate 
Wine Consumption and Health: A Narrative 
Review. Nutrients, 15(1), 175. 
https://doi.org/10.3390/nu15010175 

20. Jani, B. D., McQueenie, R., Nicholl, B. I., Field, 
R., Hanlon, P., Gallacher, K. I., ... & Lewsey, J. 
(2021). Association between patterns of alcohol 
consumption (beverage type, frequency and 
consumption with food) and risk of adverse health 
outcomes: a prospective cohort study. BMC 
medicine, 19, 1-14.  

21. Kosti, R. I., Di Lorenzo, C., Panagiotakos, D. B., 
Sandeman, G., Frittella, N., Iasiello, B., ... & 
Restani, P. (2021). Dietary and lifestyle habits of 
drinkers with preference for alcoholic beverage: 
does it really matter for public health? A review of 
the evidence. Oeno One, 55(4), 1-17.  

22. Kvaavik E, Meyer HE, Tverdal A. Food habits, 
physical activity and body mass index in relation 
to smoking status in 40–42 year old Norwegian 
women and men. Prev Med. 2004;38:1–5.  

23. Minzer, S., Estruch, R., & Casas, R. (2020). Wine 
Intake in the Framework of a Mediterranean Diet 
and Chronic Non-Communicable Diseases: A 
Short Literature Review of the Last 5 Years. 
Molecules (Basel, Switzerland), 25(21), 5045. 
https://doi.org/10.3390/molecules25215045 

24. Minzer, S., Estruch, R., & Casas, R. (2020). Wine 
intake in the framework of a mediterranean diet 
and chronic non-communicable diseases: a short 
literature review of the last 5 years. Molecules, 
25(21), 5045.  

25. Morisky, D. E., & DiMatteo, M. R. Improving the 
measurement of self-reported medication 
nonadherence: response to authors. Journal of 
clinical epidemiology, 2011, 64(3), 255-257.  

26. Pate RR, Heath GW, Dowda M, Trost SG. 
Associations between physical activity and other 
health behaviors in a representative sample of US 
adolescents. Am J Public Health. 1996;86:1577–
1581  

27. Santos-Buelga, C., González-Manzano, S., & 
González-Paramás, A. M. (2021). Wine, 
Polyphenols, and Mediterranean Diets. What Else 
Is There to Say?. Molecules (Basel, Switzerland), 
26(18), 5537. 
https://doi.org/10.3390/molecules26185537 

28. Serdula MK, Byers T, Mokdad AH, Simoes E, 
Mendlein JM, Coates RJ. The association between 
fruit and vegetable intake and chronic disease risk 
factors. Epidemiology. 1996;7:161–165.  

29. Shiffman S, Balabanis M. Associations between 
alcohol and tobacco. In: Fertig JB, Allen JP, 
editors. Alcohol and Tobacco: From Basic Science 
to Clinical Practice. Bethesda, MD: National 

Institute of Health; 1995. pp. 17–36. NIAAA 
Research Monograph Vol. 30  

30. Valencia‐Martín, J. L., Galán, I., & Rodríguez‐
Artalejo, F. (2011). The association between 
alcohol consumption patterns and adherence to 
food consumption guidelines. Alcoholism: 
Clinical and Experimental Research, 35(11), 
2075-2081.  

31. Vicente-Castro, I., Redondo-Useros, N., Díaz-
Prieto, L. E., Gómez-Martínez, S., Marcos, A., & 
Nova, E. (2023). Association between Moderate 
Alcohol Consumption and Subjective Quality of 
Life in Spanish Young Adults. Nutrients, 15(3), 
750. https://doi.org/10.3390/nu15030750 

32. Wood, A. M., Kaptoge, S., Butterworth, A. S., 
Willeit, P., Warnakula, S., Bolton, T., Paige, E., 
Paul, D. S., Sweeting, M., Burgess, S., Bell, S., 
Astle, W., Stevens, D., Koulman, A., Selmer, R. 
M., Verschuren, W. M. M., Sato, S., Njølstad, I., 
Woodward, M., Salomaa, V., … Emerging Risk 
Factors Collaboration/EPIC-CVD/UK Biobank 
Alcohol Study Group (2018). Risk thresholds for 
alcohol consumption: combined analysis of 
individual-participant data for 599 912 current 
drinkers in 83 prospective studies. Lancet 
(London, England), 391(10129), 1513–1523. 
https://doi.org/10.1016/S0140-6736(18)30134-X 

https://ives-openscience.eu/ives-conference-series/

