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ABSTRACT

Background: University students are at increased risk for unhealthy behaviours, including poor diet and hazard-

ous alcohol use. Mediterranean Diet (MD) adherence has been linked to favourable health outcomes, but evidence 

in young adults is scarce. This study examined the association of MD adherence with self-rated health (SRH), 

body mass index (BMI), and alcohol-related risk in Italian university students, considering also food delivery  

app use. 

Methods: A cross-sectional study was conducted among 2,697 students (70.6% female) at the University of Milan 

during the academic year 2021/2022. MD adherence was assessed with the validated Medi-Lite questionnaire 

(score range 0–18, with higher scores indicating greater adherence), SRH with a single-item indicator, BMI from 

self-reported data, and alcohol-related risk with the AUDIT-C. Multivariable logistic and multinomial regression 

models were applied.

Results: Compared with students with low MD adherence, those with high MD adherence (≥12 score) had higher 

odds of good SRH (aOR = 3.16, 95% CI = 1.23–8.11) and lower odds of overweight/obesity (aOR = 0.66, 95%  

CI = 0.52–0.85), with no significant association with alcohol risk. Greater consumption of fruits, vegetables, 
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Introduction

University students represent a population sub-
group particularly vulnerable to the adoption of un-
healthy behaviours during the transition to adulthood 
(1). This period is marked by a growing autonomy over 
food choices, changes in social environments, aca-
demic pressures, and limited food literacy, all of which 
may promote sedentary behaviours, irregular eating 
patterns, and excessive alcohol consumption (2–4). 
Concurrently, digital transformations in the food en-
vironment have reshaped how young adults access and 
consume food (5,6). These unhealthy behaviours are 
associated with a departure from the Mediterranean 
Diet (MD) model (3,7). Adopting healthy dietary 
habits from early adulthood is crucial, as inadequate 
nutrition during youth may have long-term repercus-
sions that manifest in later life (8). This nutritional 
transition is particularly concerning given the in-
creasing rates of overweight and obesity in university 
cohorts. Recent data show that the prevalence of over-
weight in this population ranges from 16% to 32%, 
and obesity from 4% to 20% (9,10). In this context, 
body mass index (BMI) is a widely used measure to 
monitor weight status and assess the risk of associated 
health conditions (11). Excessive alcohol consump-
tion represents another major risk behaviour among 
young adults, often associated with unhealthy lifestyles 
and poor dietary choices (12). Evidence suggests that 
greater adherence to the MD may be linked to more 
moderate and mindful alcohol intake (13). However, 
this association remains underexplored in university 

populations. Self-rated health (SRH) is a widely used 
indicator of overall health (14) and shows strong asso-
ciations with objective health measures and long-term 
outcomes (15,16). Because it integrates multiple phys-
ical and psychosocial dimensions, SRH is particularly 
useful for capturing the impact of lifestyle factors in 
young adults (17). Although several studies have ex-
amined the association between MD adherence and 
individual health indicators, findings in young adult 
populations remain limited and heterogeneous. Given 
these gaps, the present study aims to investigate the 
associations of adherence to the MD with three key 
health outcomes, BMI, SRH, and alcohol-related risk, 
in a large sample of Italian university students. Ad-
ditionally, the study examines the role of digital food 
behaviours, including food delivery and food waste 
app use, and explores potential sex-specific differences 
across associations.

Methods

Study design and data collection

The UniFoodWaste study utilized a cross-
sectional approach involving students aged 18 years 
and older, enrolled at the University of Milan. Data 
were collected between July and October 2023, and 
obtained through an anonymous online question-
naire created with Microsoft Forms. The survey was 
distributed via the university’s official mailing system, 
and access was limited to users with institutional email 

legumes, cereals, and olive oil predicted better SRH and lower BMI. Food delivery app use was associated with 

overweight/obesity and alcohol risk.

Discussion: Higher MD adherence is linked to improved perceived health and lower odds of overweight/obesity 

among university students. Public health strategies should promote MD and improve digital food environments  

by limiting unhealthy food marketing and facilitating healthier online choice.

Key words: mediterranean diet, self-rated health, body mass index, unhealthy alcohol use, university students, 

digital food environment.
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credentials to ensure that only eligible students could 
participate. Participation was voluntary, and informed 
consent was obtained electronically before the com-
mencement of the survey. To minimize missing data, 
all questions were made mandatory, requiring re-
spondents to complete the entire questionnaire prior 
to submission. A comprehensive overview of the study 
protocol has been published elsewhere (18).

Adherence to the Mediterranean Diet

Adherence to the MD was assessed using the 
Medi-Lite questionnaire. The Medi-Lite questionnaire 
is a validated dietary assessment tool developed by Sofi 
et al. (19), it is based on evidence from cohort stud-
ies examining the relationship between dietary patterns 
and health outcomes. The questionnaire includes nine 
food categories: fruit, vegetables, cereals, legumes, fish 
and seafood, meat and meat products, dairy products, 
olive oil, and alcohol. For each food group, participants 
receive a score ranging from 0 to 2 based on consump-
tion frequency, with higher scores reflecting greater 
adherence to Mediterranean dietary principles. For 
high-adherence food groups (fruit, vegetables, cereals, 
legumes, and fish), consumption was scored as 2 points 
for the highest intake category, 1 point for the interme-
diate category, and 0 points for the lowest category. For 
low-adherence food groups (meat and dairy products), 
the scoring was reversed (2 points for the lowest intake 
category, 1 point for intermediate intake, and 0 points 
for the highest intake category). Olive oil consump-
tion was scored as 2 points for regular use, 1 point for 
frequent use, and 0 points for occasional use. Alcohol 
intake was scored as 2 points for 1–2 units/day, 1 point 
for <1 unit/day, and 0 points for >2 units/day. The total 
Medi-Lite score was obtained by summing item scores, 
with higher values indicating greater adherence to the 
Mediterranean Diet. The total adherence score ranges 
from 0 (low adherence) to 18 (high adherence). In line 
with previous publications (20,21), a score of 12 or 
above was classified as high adherence.

Self-rated health

SRH is a widely used, single-item measure that as-
sesses an individual’s overall perception of their health 

status through the question: “In general, how would 
you rate your health?” Response options include “ex-
cellent,” “very good,” “good,” “fair,” and “poor” (22,23). 
For analytical purposes, responses were categorized 
into two groups: “high” (“excellent,” “very good,” and 
“good”) and “low” (“fair” and “poor”).

Body mass index

BMI was calculated for each participant by divid-
ing weight in kilograms by the square of height in me-
ters (kg/m²). Self-reported values for weight and height 
were used when available. The resulting BMI values 
were categorized according to the World Health Or-
ganization (WHO) classification system: underweight 
(<18.5 kg/m²), normal weight (18.5–24.9 kg/m²), over-
weight (25.0–29.9 kg/m²), and obesity (≥30.0 kg/m²).

Alcohol abuse

Alcohol consumption patterns have been evalu-
ated using the Alcohol Use Disorders Identification 
Test - Consumption (AUDIT-C) (24,25). The AU-
DIT is a 10-item instrument: the first three items 
(AUDIT-C) assess alcohol consumption and are com-
monly used to screen for hazardous or problematic 
drinking, whereas the remaining seven items capture 
alcohol-related consequences and symptoms sugges-
tive of alcohol dependence. In line with the aims of 
the present study, we administered the Italian version 
of the short 3-item AUDIT-C only. Specifically, the 
three AUDIT-C items cover frequency of alcohol con-
sumption, typical quantity consumed, and frequency 
of binge drinking. Each item is scored on a scale from 
0 to 4, yielding a total score ranging from 0 to 12. A 
threshold score of ≥5 for males and ≥4 for females is 
indicative of potentially risky drinking behaviour.

Covariates

The first section of the survey gathered informa-
tion on participant characteristics, including gender 
(female, male, prefer not to say), age, geographical 
area (referred to the student’s place of origin: North, 
Center-South, defined based on the geographi-
cal distribution of ISTAT), education level (High 
school diploma, Bachelor’s degree, Master’s degree 
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compared across SRH, BMI, and AUDIT-C catego-
ries. Additionally, exploratory multivariable logistic 
regression models were conducted to explore asso-
ciations between individual food components of the 
Medi-Lite and each outcome domain (SRH, BMI, 
AUDIT-C). These models, stratified by outcome, in-
cluded all food items as independent variables and 
were adjusted for age and sex. All statistical analyses 
were conducted using Stata version 18.5, with sig-
nificance set at p < 0.05.

Sample size estimation

The sample size was determined assuming a 95% 
confidence level and a 5% margin of error. The target 
population comprised the total number of students en-
rolled at the University of Milan during the 2021/2022 
academic year, totalling 60,988 individuals (26).  
A conservative estimate of 50% was used for the ex-
pected proportion, as this value maximises the required 
sample size and ensures adequate statistical power. 
Based on these assumptions, the minimum sample size 
was calculated to be 382 participants.

Ethical considerations

The study received ethical approval from the Ethics 
Committee of the University of Milan (Approval ID: 
71.23).

Results

Descriptive characteristics

A total of 2,779 questionnaire responses were 
initially collected in this cross-sectional survey. After 
excluding 54 participants who did not provide in-
formed consent and 34 participants with missing BMI 
or Medi-Lite score data, the resulting sample included 
2,691 individuals (Figure 1). The sample comprised 
70.6% females and 29.4% males; the most frequent age 
category was 18–23 years, including 1,431 participants 
(53.2%).

Among these, 1,928 (71.6%) were classified as 
normal weight, 339 (12.6%) as under-weight, 337 

or higher), smoking status (yes/no, where only cur-
rent smokers were classified as ‘smokers’ and former 
smokers were included in the ‘not smoker’ category), 
and usage of food-related mobile applications (in-
cluding food delivery apps and food-waste–related 
apps. For instance applications aimed at purchasing/
redistributing surplus food or supporting food-waste 
reduction).

Statistical analysis

Descriptive statistics were used to summarize 
sample characteristics. Categorical variables were re-
ported as frequencies and percentages and compared 
using Pearson’s chi-square or Fisher’s exact tests when 
appropriate. Continuous variables were expressed as 
means and standard deviations; normality was assessed 
using the Kolmogorov–Smirnov test, and group dif-
ferences evaluated using one-way ANOVA or Welch’s  
t-test, as appropriate. Associations between continu-
ous variables were examined using Pearson’s correla-
tion coefficients. Associations with sociodemographic 
and health indicators (BMI, SRH, AUDIT-C) were 
evaluated using chi-square tests for categorical vari-
ables and Pearson’s r for continuous ones. Bonferroni 
correction was applied to adjust for multiple compar-
isons throughout the analysis. The primary objective 
was to evaluate the association between Mediter-
ranean diet adherence (total Medi-Lite score, both 
categorical and continuous) and three key outcomes: 
SRH, BMI, and AUDIT-C These associations were 
assessed using multivariable logistic and multinomial 
logistic regression models, as appropriate. Models 
were adjusted for age group, sex and educational level. 
Results were expressed as odds ratios (OR) or rela-
tive risk ratios (RRR), with 95% confidence intervals. 
To further describe patterns across the full range of 
adherence, the distribution of BMI categories, SRH 
levels, and AUDIT-C risk was examined across all 
Medi-Lite score values using chi-square tests with 
post-hoc comparisons. In addition, to explore di-
etary quality at the component level, responses to 
each Medi-Lite food group were dichotomized as 
“optimal” (i.e., receiving the maximum score of 2 
points), and the proportion of optimal responses was 
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Figure 1. Flow chart of participant selection.

(12.5%) as overweight, and 87 (3.3%) as obese/very 
obese (Table 1).

Distribution of sociodemographic and health-
related characteristics across BMI categories is re-
ported in Table 1. Significant differences emerged 
for gender, age, geographical area, and educational 
level (all p < 0.01). Higher BMI categories included a 
greater proportion of older participants, while under-
weight and normal-weight groups were predominantly 
composed of younger women. Smoking status did not 
differ significantly across BMI groups (p=0.452). Self-
rated health worsened progressively with increasing 
BMI, with “fair/poor” ratings most common among 
individuals with obesity (32.2%; p < 0.001). Mean 
BMI values increased in a graded manner across cate-
gories, from 17.5 kg/m² in underweight participants to  
33.4 kg/m² in the obese/very obese group (p < 0.001).

Associations of Mediterranean Diet 
Adherence with BMI, Self-Rated Health,  
and Alcohol Abuse

The Medi-Lite score showed a positive correlation 
with SRH (r = 0.22, p < 0.001), no significant correla-
tion with AUDIT-C (r = 0.02, p = 0.25), and a weak 
negative correlation with BMI (r = −0.09, p < 0.001) 
(Figure 2).

Analysis of individual dietary components 
showed significant differences by SRH and BMI cate-
gories. In the SRH-stratified analysis (Figure 3a), op-
timal responses for fruit (23.9% vs. 7.1%), vegetables 

(28.9%  vs. 9.5%), legumes (36.0% vs. 9.5%), and 
oil (77.2% vs. 57.1%) consumption were more fre-
quent among participants with excellent vs. poor/fair 
SRH (all p < 0.05). In the BMI-stratified analysis 
(Figure 3b), significant differences emerged only for 
meat consumption (p < 0.05), with optimal responses 
more frequent among underweight (58.5%) and nor-
mal weight (54.2%) than obese/very obese partici-
pants (35.9%). In the AUDIT-C stratified analysis 
(Figure 3c), participants at no risk showed higher pro-
portions of optimal responses for most food groups, 
although differences were not significant after Bonfer-
roni correction.

The distribution of Medi-Lite scores varied sig-
nificantly across SRH categories (χ² = 212.84, df = 56, 
p < 0.001) (Figure 4a). Post-hoc analysis with Bon-
ferroni correction revealed that participants reporting 
“Excellent/Very good” SRH were overrepresented at 
higher Medi-Lite scores (12, 14, and 15; all p < 0.05), 
whereas those with “Fair” or “Poor” SRH were more 
frequent at lower scores (3, 6, and 7; all p < 0.05). 
A significant deviation was also observed at score 9 
(p < 0.05), with a greater proportion of “Good” SRH 
participants compared to other categories. Impor-
tantly, in the additional high-adherence group (≥12), 
participants were significantly more likely to report 
“Very good” or “Excellent” SRH and less likely to re-
port “Fair” or “Poor” SRH (p < 0.001 after Bonfer-
roni correction). BMI categories showed significant 
associations with Medi-Lite scores at four specific val-
ues. Participants classified as underweight or normal 
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Table 1. Distribution of sociodemographic and health-related characteristics by BMI category. Percentages are column percentages 
and represent the distribution of each characteristic within BMI categories. p-values refer to chi-square tests (categorical variables) 
or one-way ANOVA (continuous variables).

Underweight <  
18.5 kg/m2

N=339 (12.6)

Normal weight ≥ 
18.5 and  

≤ 24.9 kg/m2

N=1,928 (71.6)

Overweight ≥ 25 and 
≤ 29.9 kg/m2

N=337 (12.5)

Obese/very obese 
≥ 30 kg/m2

N= 87
(3.2) p-value

Gender
Women
Men
Prefer not to say

285 (84.1)
50 (14.8)
4 (1.2)

1,356 (70.3)
541 (28.1)
31 (1.6)

197 (58.5)
133 (39.5)

7 (2.1)

61 (70.1)
24 (27.8)
2 (2.3)

<0.001

Age, years
18-23
24-29
≥30

209 (61.7)
99 (29.2)
31 (9.1)

1037 (53.8)
618 (32.1)
273 (14.2)

136 (40.4)
109 (32.3)
92 (27.3)

30 (34.5)
29 (33.3)
28 (32.2)

<0.001

Geographical area
North
Center and South
Abroad

321 (94.7)
15 (4.4)
3 (0.9)

1,776(92.1)
131 (6.8)
21 (1.1)

299 (88.7)
36 (10.7)
2 (0.6)

84 (96.6)
3 (3.5)
0 (0.0)

0.029

Educational level
High school diploma
Bachelor's degree
Master’s degree or higher

212 (62.5)
64 (18.9)
63 (18.6)

997 (51.7)
513 (26.6)
418 (21.7)

163 (48.4)
84 (24.9)
90 (26.7)

43 (49.4)
30 (34.5)
14 (16.1)

0.001

Smoking status
Non-smoker
Smoker

253 (74.6)
86 (25.4)

1375 (71.3)
553 (28.7)

234 (69.4)
103 (30.6)

60 (69.0)
27 (31.0)

0.452

SRH1

Excellent
Very good
Good
Fair
Poor

22 (6.5)
113 (33.3)
161 (47.5)
38 (11.2)
5 (1.5)

158 (8.2)
726 (37.7)
815 (42.3)
212 (11.0)
17 (0.9)

17 (5.0)
63 (18.7)

161 (47.8)
84 (24.9)
12 (3.6)

0 (0.0)
15 (17.2)
44 (50.6)
20 (23.0)
8 (9.2)

<0.001

AUDIT-C2

At risk (≥5 for men or  
≥4 for women)
No risk

43 (12.7)

296 (87.3)

321 (16.7)

1,607(83.4)

58 (17.2)

279 (82.8)

14 (16.1)

73 (83.9)

0.305

BMI3 (continuous; mean 
and standard deviation)

17.5 (0.85) 21.5 (1.7) 26.8 (1.3) 33.4 (3.7) <0.001

Abbreviations: 1SRH: Self-rated health; 2BMI: Body mass index; 3AUDIT-C: Alcohol Use Disorders Identification Test – Consumption

weight were more frequent at score 3 (p < 0.001) and 
score 4 (p = 0.049), whereas overweight and obese/
very obese individuals were underrepresented at these 
lower scores. Conversely, significant differences were 
detected at score 5 (p = 0.034) and score 9 (p = 0.003), 
with overweight participants showing higher propor-
tions compared to other BMI groups. Similarly, the 
high-adherence group (≥12) showed a significantly 
greater proportion of underweight and normal-weight 

individuals, and a lower prevalence of overweight and 
obese/very obese participants (p < 0.05 after Bonfer-
roni correction) (Figure 4b). No significant differences 
in Medi-Lite score distribution were detected accord-
ing to alcohol-related risk scores (all p > 0.05 after 
Bonferroni correction). Although no significant asso-
ciation between MD adherence and AUDIT-C risk 
was observed in the low vs. high adherence compari-
son (Table 2; p = 0.38), post-hoc analyses across the 
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Figure 2. Association between adherence to the Mediterranean diet (Medi-Lite score) and (a) Self-rated 
Health (SRH), (b) Alcohol Abuse (AUDIT-C score), and (c) Body Mass Index (BMI). Each panel displays a 
scatter plot with a fitted regression line (blue) and 95% confidence intervals (shaded area). Analyses are adjusted 
for age and sex. Pearson’s correlation coefficient (r) and p-values are re-ported for each association. Higher 
Medi-Lite scores indicate greater adherence to the Mediterranean diet.

full distribution of Medi-Lite scores showed that par-
ticipants in the ≥12 category were specifically under-
represented among individuals at alcohol-related risk 
(p < 0.001 after Bonferroni correction). (Figure 4c).

Categorising participants according to MD ad-
herence, a significant association was observed for 
SRH in both the Chi-Square test (p < 0.001) and 
correlation analysis (r = 0.1308; p < 0.001) (Table 2). 
Compared to the low-adherence group, participants 
with high adherence less frequently reported “Fair” 
(9.0% vs. 14.7%) and “Good” health (36.8% vs. 
46.6%), and more often reported “Very good” (42.9% 
vs. 30.8%) or “Excellent” health (10.7% vs. 6.0%). For 
alcohol consumption (AUDIT-C items), Chi-Square 
tests showed no significant differences (all p > 0.05), 
though correlations with the Medi-Lite score were 
significant for drinking frequency (r = 0.06; p = 0.002) 
and typical amount (r = –0.04; p = 0.043). BMI cat-
egory was significantly associated with diet adher-
ence in both tests (Chi-Square: p = 0.024; correlation: 
r = –0.04; p = 0.021), with higher adherence linked to 
a greater proportion of underweight (14.2% vs. 12.0%) 
and normal weight (73.3% vs. 71.0%) individuals, and 
fewer overweight (10.6% vs. 13.3%) and obese (1.9% 
vs. 3.8%) cases.

Regression analysis

Multivariate logistic analyses revealed sev-
eral significant associations between high adher-
ence to MD and individual food items, according to 

SRH, AUDIT-C risk, and overweight/obesity status 
(Table 3).

Higher MD adherence was related to higher 
SRH (aOR = 3.16; p = 0.017) and lower odds of over-
weight/obesity (aOR = 0.66; p = 0.001). When treated 
as a continuous variable, the Medi-Lite score showed a 
positive association with SRH (aOR = 1.42; p < 0.001) 
and a negative association with BMI (aOR = 0.89; 
p < 0.001).Fruit intake of 1–2 portions/day  
and >2 portions/day was linked to markedly higher 
odds of reporting high SRH (aOR = 4.42 and 4.89; 
p ≤ 0.010, respectively), and to reduced likelihood of  
being at risk according to AUDIT-C (aOR = 0.64 
and 0.50; both p < 0.001). Vegetable consumption 
above 2.5 portions/day also showed a strong positive 
association with SRH (aOR = 5.92; p = 0.002) and 
was related to lower odds of being overweight/obese 
(aOR = 0.66; p = 0.037). Similarly, consuming leg-
umes more than twice per week was associated with 
both higher SRH (aOR = 4.18; p = 0.010) and lower 
odds of overweight/obesity (aOR = 0.55; p < 0.001). 
Participants consuming more than 1.5 portions/day  
of cereals had reduced odds of overweight/obesity 
(aOR = 0.63; p = 0.019). Meat consumption be-
low 1 portion/day was linked to lower AUDIT-C 
risk (aOR = 0.67; p = 0.035) and lower prevalence of 
overweight/obesity (aOR = 0.43; p < 0.001). Regular 
use of olive oil was positively associated with SRH  
(aOR = 2.50; p = 0.022). Alcohol intake below 1 AU/
day was strongly associated with a substantially lower 
risk according to AUDIT-C (aOR = 0.14; p < 0.001). 
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Figure 3.  Proportion of participants providing the optimal dietary response for each food group, defined as 
the response awarding 2 points in the Medi-Lite score, stratified by (a) Self-Rated Health (SRH), (b) Body 
Mass Index (BMI), and (c) alcohol consumption risk level (AUDIT-C categories). Food categories are 
ordered according to the Medi-Lite scoring system. The “Alcohol” category was excluded from panel (c) due 
to being directly related to AUDIT-C classification. Asterisks indicate statistically significant differences in 
the proportion of optimal responses between each group and the rest of the sample, based on Fisher’s exact 
test or chi-squared test with Bonferroni correction for multiple comparisons. Abbreviations: SRH: Self-rated 
health; BMI: Body mass index; AUDIT-C: Alcohol Use Disorders Identification Test – Consumption
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Figure 4. Distribution of (a) self-rated health (SRH), (b) body mass index (BMI), and (c) alcohol-
related risk (AUDIT-C) across Medi-Lite scores among university students. For each score from 
3–17 and the additional high-adherence category (≥12), the percentage distribution of categories 
is shown. Asterisks indicate statistically significant differences in category distribution for specific 
scores after Bonferroni correction. Abbreviations: BMI: Body mass index; AUDIT-C: Alcohol Use 
Disorders Identification Test – Consumption

Use of food delivery apps was associated with increased 
AUDIT-C risk (aOR = 1.87; p < 0.001) and higher 
odds of overweight/obesity (aOR = 1.26; p = 0.030), 
while food waste app users had greater odds of being 
at AUDIT-C risk (aOR = 1.44; p < 0.001). Finally, 

higher BMI was linked to lower SRH (p = 0.024), and 
individuals with high SRH were significantly less likely 
to be overweight or obese (aOR = 0.21; p < 0.001).

To assess potential gender differences, associa-
tions between adherence to the MD and BMI, SRH 
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Table 2. Distribution of individual SRH-Item, AUDIT-C item responses, and BMI categories by level of adherence to the MD  
(low vs. high), including column percentages, p-values from Chi-Square Tests, and Correlation Coefficients with the Medi-Lite 
Score (n =2,697). 

Variable

Low adherence 
Medi-Lite score 

<12
N=1,941 (72%)

High adherence
Medi-Lite score 

≥12
N=756 (28%) p-value

r-correlation; 
p-value

Self-rated health (SRH)

<0.001 0.1308; < 0.001

Poor 37 (1.9) 5 (0.7)

Fair 286 (14.7) 68 (9.0)

Good 904 (46.6) 278 (36.8)

Very good 598 (30.8) 324 (42.9)

Excellent 116 (6.0) 81 (10.7)

AUDIT-C1 item 1 (How often drink?)

0.26 0.06; 0.002

Never 312 (16.1) 104 (13.8)

<1/month 472 (24.3) 187 (24.7)

2–4/month 792 (40.8) 301 (39.8)

2–3/week 308 (15.9) 133 (17.6)

≥4/week 57 (2.9) 31 (4.1)

AUDIT-C1 item 2 (Typical amount)

0.35 –0.04; 0.043

1–2 drinks 1741 (89.7) 695 (91.9)

3–4 169 (8.7) 53 (7.0)

5–6 25 (1.3) 7 (0.9)

≥7 6 (0.31) 1 (0.1)

AUDIT-C1 item 3 (≥6 drinks at once)

0.81 –0.01; 0.554

Never 1148 (59.1) 465 (61.5)

<1/month 616 (31.7) 230 (30.4)

Monthly 136 (7.0) 47 (6.2)

Weekly or more 41 (2.1) 14 (1.9)

AUDIT-C Risk2 (≥5 males/≥4 females)

0.38 0.02; 0.254No risk 1619 (83.4) 641 (84.8)

At risk 322 (16.6) 115 (15.2)

BMI3 Category

0.024 –0.04; 0.021

Underweight 232 (12.0) 107 (14.2)

Normal weight 1376 (71.0) 552 (73.3)

Overweight 257 (13.3) 80 (10.6)

Obese/Very obese 73 (3.8) 14 (1.9)

1AUDIT-C: Alcohol Use Disorders Identification Test – Consumption; 2AUDIT-C risk threshold defined as a score ≥5 for males and ≥4 for females; 
3BMI: Body mass index.

and AUDIT-C risk were examined separately for 
women and men. Higher adherence was significantly 
associated with lower odds of overweight or obese in 
both sexes (Figure 5).

The association was stronger in women (RRR =  
0.79 for overweight, p = 0.005; RRR = 0.65 for 
obese, p < 0.001) than in men (RRR = 0.91 and 0.82;  
p = 0.025 and 0.002). For SRH, greater adherence was 
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Table 3. Multivariate logistic regression models (based on 2,697 subjects), reporting adjusted odds ratios (aORs) and 95% confidence 
intervals, adjusted for age and sex, assessing the association between MD food items, food-related behaviours, and three health out-
comes: SRH, AUDIT-C risk, and overweight/obesity (BMI ≥ 25). Statistical significance was set at p ≤ 0.05.

Variable

High SRH1  
(Very well to fair)

AUDIT-C2 ≥5 for men  
or ≥4 for women

Overweight/obesity
BMI3 ≥ 25 kg/m2

aOR (95%CI), p-value aOR (95%CI), p-value aOR (95%CI), p-value

Medi-Lite (high) 3.16 (1.23, 8.11), 0.017 0.87 (0.69, 1.10), 0.24 0.66 (0.52, 0.85), 0.001 

Medi-Lite (continuous) 1.42 (1.24,1.63), <0.001 0.99 (0.95, 1.05), 0.95 0.89 (0.85, 0.94), <0.001

Fruit 

<1 portion/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-2 portions/day 4.42 (2.28,8.56), <0.001 0.64 (0.51, 0.81), <0.001 1.07 (0.83, 1.38), 0.59

>2 portions/day 4.89 (1.46,6.35), 0.010 0.50 (0.35, 0.72), <0.001 1.17 (0.83, 1.65), 0.38

Vegetables

<1 portion/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-2.5 portions/day 3.24 (1.59, 6.57), 0.001 1.13 (0.80, 1.61), 0.49 0.70 (0.51, 0.96), 0.026

>2.5 portions/day 5.92 (1.87, 18.74), 0.002 1.17 (0.78, 1.76), 0.45 0.66 (0.45, 0.98), 0.037

Legumes

<1 portion/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-2 portions/week 1.78 (0.93, 3.41), 0.080 1.06 (0.83, 1.36), 0.65 0.69 (0.54, 0.88), 0.003

>2 portions/week 4.18 (1.40, 12.49), 0.010 1.11 (0.83, 1.49), 0.47 0.55 (0.41, 0.759, <0.001

Cereals

<1 portion/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-1.5 portions/day 2.33 (0.97-5.59), 0.058 0.91 (0.62, 1.33), 0.63 0.82 (0.57, 1.19), 0.30

>1.5 portions/day 2.19 (0,87, 5.56), 0.098 0.86 (0.58, 1.28), 0.46 0.63 (0.43, 0.93), 0.019

Fish

<1 portion/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-2.5 portions/week 0.88 (0.46, 1.67), 0.69 0.79 (0.64, 0.98), 0.030 1.20 (0.95, 1.50), 0.12

>2.5 portions/week 2.66 (0.35, 20.35), 0.35 0.95 (0.61, 1.46), 0.81 1.19 (0.76, 1.86), 0.45

Meat 

>1.5 portions/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-1.5 portions/day 1.23 (0.46-3.31), 0.69 0.69 (0.47, 1.00), 0.051 0.75 (0.52, 1.07), 0.11

<1 portions/day 2.70 (0.96, 7.64), 0.060 0.67 (0.47, 0.97), 0.035 0.43 (0.30, 0.62), <0.001

Dairy products

>1.5 portions/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

1-1.5 portions/day 2.08 (0.87, 4.98), 0.099 0.97 (0.68, 1.38), 0.86 1.16 (0.80, 1.66), 0.44

<1 portions/day 1.75 (0.70, 4.41), 0.23 0.96 (0.66, 1.39), 0.84 0.88 (0.60, 1.30), 0.52

Alcohol

>2 AU/day 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

<1 AU/day 3.50 (0.45, 27.10), 0.230 0.14 (0.06,0.33), <0.001 0.46 (0.17, 1.21), 0.114

1-2 AU/day 2.90 (0.33, 25.12), 0.333 0.53 (0.22, 1.29), 0.17 0.49 (0.18, 1.33), 0.16

Olive Oil

Occasionally 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

Frequently 1.95 (0.76, 5.00), 0.16 1.40 (0.93, 2.12), 0.11 0.74 (0.51, 1.09), 0.13

Regularly 2.50 (1.14, 5.49), 0.022 1.40 (0.97, 2.03), 0.075 0.73 (0.53, 1.02), 0.066

Table 3 (Continued)
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Variable

High SRH1  
(Very well to fair)

AUDIT-C2 ≥5 for men  
or ≥4 for women

Overweight/obesity
BMI3 ≥ 25 kg/m2

aOR (95%CI), p-value aOR (95%CI), p-value aOR (95%CI), p-value

Food Delivery App

No 0 (Ref ) 1.00 (Ref ) 1.00 (Ref )

Yes 0.90 (0.49,1.67), 0.74 1.87 (1.53, 2.29), <0.001 1.26 (1.02, 1.56), 0.030

Food Waste App

No 1.00 (Ref ) 1.00 (Ref ) 1.00 (Ref )

Yes 1.65 (0.82, 3.31), 0.16 1.44 (1.17, 1.77), <0.001 1.19 (0.96, 1.48), 0.11

BMI3 as continuous 0.98 (0.96, 0.99), 0.024 1.00 (0.99, 1.02), 0.762 Not applicable

High SRH1 Not applicable 1.78 (0.63, 5.04), 0.276 0.21 (0.11, 0.40), <0.001

AUDIT ≥ 5 for men or ≥4 for 
women

1.78 (0.63, 5.04), 0.277 Not applicable 1.07 (0.81, 1.41), 0.644

1SRH: Self-rated health; 2AUDIT-C: Alcohol Use Disorders Identification Test – Consumption; Ref = reference category; 3BMI: Body mass index.

associated with better perceived health in both groups, 
but more consistently in men. Among men, significant 
associations were found across all categories from good 
to excellent health (RRRs 1.41 -1.91, all p < 0.001), 
whereas in women, the association was significant only 
for very good and excellent health (RRR = 1.42 and 
1.45; p = 0.024 and 0.023). No significant associations 
were found with AUDIT-C risk in either gender.

Discussion

Main finding of this study

This study examined the relationship between 
adherence to the MD and three key health indica-
tors, SRH, BMI, and AUDIT-C, in a large sample 
of Italian university students. To our knowledge, this 
is one of the first studies among Italian university 
students to evaluate these three health dimensions 
within a single framework, while accounting for sex-
specific differences and modern food-related behav-
iours. The findings revealed that higher adherence to 
the MD was significantly associated with both better 
perceived health and lower likelihood of being over-
weight or obese. In sex-stratified analyses, the asso-
ciation between MD adherence and BMI appeared 
stronger among women, whereas the association with 
SRH appeared stronger among men; however, these 

comparisons are descriptive, as formal sex-by-MD in-
teraction tests were not performed. No significant asso-
ciation was observed between overall adherence to the 
Mediterranean diet and the AUDIT-C score. Greater 
consumption of fruits, vegetables, legumes, whole 
grains, and olive oil was significantly associated with 
improved SRH and lower BMI. In addition, higher 
meat intake was linked to both increased alcohol- 
related risk and higher odds of overweight/obesity. 
The use of food delivery apps was positively associ-
ated with higher alcohol-related risk and overweight/ 
obesity.

Interpretation of the main results

These results altogether suggest that adherence 
to the MD may contribute to both objective health 
outcomes (e.g., weight status) and SRH, reinforc-
ing the multidimensional benefits of this dietary 
pattern. Importantly, this interpretation should ex-
tend beyond nutritional intake alone. As recognised 
by UNESCO, the MD encompasses not only food 
intake but also cultural and social practices, such as 
home cooking and shared meals, that may themselves 
support healthier behaviours and well-being (27,28). 
This multidimensional perspective aligns with evi-
dence showing that health outcomes are shaped by 
the interaction of behavioural, cultural and environ-
mental factors (29,30).
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Figure 5. Forest plot showing the associations between AUDIT-C risk, BMI category, self-rated health (SRH), 
and high MD adherence, stratified by gender. Results are presented as odds ratios (OR) for the AUDIT-C 
binary outcome and relative risk ratios (RRR) for the multinomial outcomes (BMI and SRH), with 95% con-
fidence intervals. Estimates are adjusted for age and educational level. Women are shown in red, men in blue.

The prevalence of overweight and obesity in our 
sample was 15.7%, aligning with findings reported 
in similar populations, such as Spanish medical stu-
dents (31). Likewise, the proportion of underweight 
individuals (12.7%) closely mirrors previous research 
(32,33). Teleman et al. reported a 14% prevalence of 

underweight among Italian university students, with 
a markedly higher rate in women (19%) compared to 
men (2%) (34). This relatively high rate of both un-
derweight and obesity represents a “double burden”, 
which highlights the nutritional challenges within the 
university setting.
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those characterized by episodic or binge drinking (49). 
However, when analysing individual food components, 
moderate wine consumption as reflected in the Medi-
Lite score, was significantly associated with a lower risk 
of hazardous drinking according to the AUDIT-C. No-
tably, when considering the additional high-adherence  
group (Medi-Lite ≥12), a significant association 
emerged, with students in this group showing a lower 
prevalence of alcohol-related risk (Figure 3c). Never-
theless, the overall number of individuals classified as 
“at risk” by the AUDIT-C was relatively low in our co-
hort. This limited prevalence likely reduced the statis-
tical power of the analyses, helping to explain the lack 
of significance observed in most comparisons between 
MD adherence and alcohol-related risk. Another likely 
explanation lies in the conceptual divergence between 
the two measures: while MD scores emphasize moder-
ate, regular wine consumption typically integrated into 
meals and within a broader cultural context that em-
phasizes conviviality, the AUDIT-C captures broader 
drinking behaviours, including frequency and quantity, 
which may reflect riskier patterns, such as weekend 
binge drinking, that are common in university settings 
and not adequately captured by the Medi-Lite score. 
This mismatch may account for the absence of a clear 
association in our analysis. Moreover, it has been sug-
gested that unhealthy dietary behaviours and alcohol 
misuse may function as alternative coping mecha-
nisms adopted under stress, rather than co-occurring 
behaviours (50). Consequently, interventions aimed at 
promoting healthy coping strategies may be more ef-
fective than those that focus solely on individual health 
behaviours.

A novel contribution of this study is the iden-
tification of a relationship between digital food be-
haviours and health status. Participants who reported 
frequent use of food delivery and food waste apps were 
significantly more likely to exhibit overweight and 
higher alcohol-related risk. This finding is particularly 
concerning given the increasing integration of these 
platforms into the daily lives of young adults. Research 
has shown that frequent use of delivery apps is associ-
ated with the intake of ultra-processed, energy-dense 
foods and nutrient-poor diets (51,52).

The analysis of individual food components pro-
vided more granular insights into the relationship 

The effect of adherence to the MD on weight 
status has produced heterogeneous findings across the 
literature. Nonetheless, our study supports a protec-
tive role of this dietary pattern against overweight 
(35), showing that higher Medi-Lite scores were sig-
nificantly associated with a lower likelihood of being 
classified as overweight or obese. These results are in 
line with previous evidence from an Italian adolescent 
cohort, where greater adherence to the MD was asso-
ciated with reduced odds of over-weight/obesity, rein-
forcing the relevance of this dietary pattern in younger 
populations (36). Furthermore, large observational 
studies have demonstrated that it is not associated 
with weight gain: in the EPIC cohort (n = 373,803) 
(37), individuals with high adherence to the MD lost 
an average of 0.16 kg over five years. Similarly, the 
CARDIA study (38) reported reductions in waist cir-
cumference among those following a MD pattern. In 
contrast, other research has found no significant asso-
ciations between MD adherence and anthropometric 
measures, underscoring the variability across study de-
signs, populations, and methods of dietary assessment 
(39,40).

Several studies have documented the association 
between unhealthy lifestyle behaviours and poorer 
SRH (41–43). The Spanish DiSA-UMH study among 
university students found that lower SRH was signifi-
cantly linked to reduced adherence to the MD, lower 
levels of physical activity, overweight, and smoking 
(44). Similarly, Zarini et al. and Collins et al. reported 
that fair or poor SRH was associated with higher di-
etary fat intake, lower consumption of fruits and veg-
etables, and insufficient physical activity (45,46). These 
findings are consistent with our results, which indi-
cated that individuals reporting better SRH were more 
likely to adhere to the MD and to consume greater 
amounts of key protective food groups, such as fruits, 
vegetables, legumes, and olive oil.

Although poor eating habits have long been as-
sociated with alcohol consumption among university 
students (47,48), the present study found no relation 
between the overall adherence to the MD and alcohol 
related risk according to AUDIT-C. This finding is 
consistent with previous studies in young adult popu-
lations, where overall diet quality does not necessarily 
correlate with patterns of alcohol intake, particularly 
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in young adult populations. Given the alarming global 
rise in youth overweight and obesity and the growing 
burden of mental health concerns in university set-
tings (57), promoting MD adherence could serve as 
a preventive approach to support psychological and 
physical well-being during early adulthood (58–60). 
The results underline the importance of integrating 
structural and environmental interventions within the 
university context. Policies should aim to align uni-
versity canteen offerings, vending machines, and food 
outlets with MD principles, prioritising fresh produce, 
whole grains, legumes, healthy fats, and minimally 
processed foods (61). This shift would foster sustain-
able food environments, aligned with climate-resilient 
dietary patterns (62). At the same time, programs that 
provide students with cooking skills, food literacy, and 
nutritional knowledge can enhance autonomy and in-
formed decision-making (63). Initiatives such as in-
teractive cooking workshops, MD-themed nutrition 
education, and peer-led campaigns may encourage the 
rediscovery of traditional food practices and improve 
food preparation self-efficacy (64,65). An important 
additional implication arises from the observed asso-
ciation be-tween digital food acquisition and poorer 
health outcomes, including higher alcohol-related risk 
and elevated BMI. The convenience and ubiquity of 
delivery services may reinforce unhealthy eating habits, 
especially among time-constrained or stressed students 
(66). Therefore, public health strategies should con-
sider the regulation of these services within and around 
university campuses and promote critical engagement 
with digital platforms preferably offering healthy food. 
Furthermore, given that the MD encompasses more 
than nutrient intake, including shared meals, cooking 
practices, and cultural rituals, its promotion may also 
support social cohesion, emotional regulation, and a 
more mindful relationship with food (67).

Strengths and limitations

This study offers several strengths that enhance 
the validity and generalizability of its findings: its large 
and representative sample, the use of validated instru-
ments, and a comprehensive analysis of both overall 
and item-level. The inclusion of multiple confound-
ers and sensitivity analyses enhances the robustness 

between specific dietary elements and health outcomes. 
Greater consumption of fruits, vegetables, legumes, 
whole grains, and olive oil was significantly associated 
with improved self-rated health and lower body mass 
index. These findings support the evidence that these 
nutrient-rich, plant-based foods exert beneficial effects 
on both physical and mental health outcomes, likely 
through anti-inflammatory and antioxidant mecha-
nisms, and independently of the overall MD score. 
This aligns with previous research emphasizing the 
protective role of minimally processed plant-derived 
foods in modulating cardiometabolic risk and promot-
ing psychosocial well-being (53). In contrast, higher 
intake of red and processed meats was associated with  
increased likelihood of alcohol-related risk and 
overweight/obesity, reinforcing the detrimental meta-
bolic and behavioural effects of excessive meat con-
sumption (54,55).

Gender-stratified analyses showed differentiated 
patterns. Among women, the relationship between 
dietary adherence and BMI categories was stronger, 
suggesting that diet quality may play a greater role in 
weight regulation in females. Among men, adherence 
was more consistently related to better SRH, possibly 
reflecting a stronger impact of nutritional habits on 
subjective wellbeing in this subgroup. These observa-
tions are consistent with findings from other Mediter-
ranean cohorts (56).

Implications for public health

The results of this study offer relevant public 
health insights into how adherence to the MD may 
contribute to improved health outcomes among uni-
versity students, a population at increased risk of 
adopting unhealthy lifestyle behaviours during a criti-
cal transitional life stage. Our findings indicate that 
higher adherence to the MD is significantly associ-
ated with better SRH and lower odds of overweight 
and obesity. These associations remained robust across 
multiple analytical models and were further clari-
fied by food-specific patterns, underlining the role of  
nutrient-dense, plant-based foods, as protective factors. 
These findings suggest that adherence to the MD may 
represent a low-cost and scalable intervention strategy 
to improve both subjective and objective health metrics 
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