
Vol.:(0123456789)1 3

Sport Sciences for Health (2022) 18:1141–1148 
https://doi.org/10.1007/s11332-022-00899-z

REVIEW

Adherence to Mediterranean diet in athletes: a narrative review

Patrizia Calella1 · Francesca Gallè1   · Valeria Di Onofrio2 · Giuseppe Cerullo1 · Giorgio Liguori1 · Giuliana Valerio1

Received: 8 June 2021 / Accepted: 17 January 2022 / Published online: 2 February 2022 
© The Author(s) 2022

Abstract
Athletes’ diet should be adequate both in quality and quantity, to avoid deficiencies and limit fatigue. In recent years, sev-
eral nutritional recommendations have been published and a multitude of diets based on empirical approaches have been 
employed in the sport setting. In the last decades, the Mediterranean diet (MD) has been extensively studied for its beneficial 
effects on health but its adoption in athletes has never been critically analyzed. This review was aimed to assess the current 
literature about the athletes’ adherence to the MD pattern, also in comparison with the general population. The majority of 
the studies show that athletes reach a mean level of MD adherence, higher than that of the general population. However, the 
current evidence is still limited and based on studies using different methods. Further research is needed to better character-
ize this habit among athletes.
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Introduction

An appropriate nutrition is essential for athletes. The con-
sumption of a balanced diet contributes to enhance athletic 
performance and optimize training adaptations [1]. Athletes’ 
diet should be adequate both in quality and quantity, to avoid 
deficiencies, limit fatigue and replenish the energy reserves. 
Athletic performance is indeed determined by the intake of 
macronutrients and micronutrients, and by the availability 
of stored energy substrates to power muscle contraction 

[2]. Furthermore, a well-balanced diet may support ath-
letes’ immune system function, moderate inflammation and 
enhance recovery and injury repair [3, 4].

Balancing energy and macronutrient intake with expendi-
ture is crucial to reach the optimal body composition goal 
and to support training and performance [5–7]. Further-
more, micronutrients are involved in numerous biologi-
cal processes which are relevant for exercise and athletic 
performance, such as oxygen transport, energy utilization, 
inflammation, protein and bone metabolism, and immune 
function [1, 8, 9].

The interest toward sport nutrition as a specialized disci-
pline has risen in the last decades. Accordingly, sport nutri-
tion recommendations are evolving in parallel with the latest 
scientific evidence [1, 2, 10].

In the last few years, several scientific societies released 
their recommendations on sport nutrition, namely the Inter-
national Society of Sports Nutrition (ISSN), the Academy 
of Nutrition and Dietetics, Dietitians of Canada, and the 
American College of Sports Medicine (ADA-ACSM), and 
the Sports Dieticians Australia (SDA) [1, 2, 10]. Generally, 
these documents are focused on the appropriate amount and 
timing of nutrient, fluid, and supplement intake to promote 
the optimal performance in the different sports disciplines.

Despite the importance of good nutrition for health and 
performance, evidence shows that athletes do not always meet 
sport nutritional recommendations [11–14]. In particular, 
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energy and carbohydrate intakes seem to be insufficient, while 
proteins are adequate or higher than recommended in team 
sport athletes; fat intakes are lower than recommended in 
strength sports and unbalanced in team sport with a tendency 
towards an unhealthy use of saturated fats [11–14].

It is of concern that in the sport setting, diet is often 
addressed to enhance performance or esthetic aspects rather 
than health [15], and athletes may be at risk of moving away 
from healthy diet patterns to achieve specific goals, which 
may lead them to develop negative health consequences 
[16–18].

In the last decades, the Mediterranean diet (MD) has been 
extensively studied for its nutritional adequacy and its bene-
ficial effects on health [19]. This dietary pattern, resembling 
the traditional eating habits of people from the Mediterra-
nean area during the 60s, is characterized by a low intake 
of cholesterol and trans-fatty acids for an infrequent con-
sumption of butter, cream, sweets and red meat; a frequent 
intake of monounsaturated fatty acids derived from olive 
oil; a virtuous intake of poly-unsaturated fatty acids through 
the frequent consumption of fish; a worthy quantity of fib-
ers, minerals, vitamins and polyphenols due to the regular 
consumption of non-refined cereals, legumes, vegetables, 
fruits and nuts. Close adherence to MD (AMD) makes the 
risk of deficient mineral intake quite improbable; the mineral 
contribution of MD to the daily intake may be considered 
as moderate for potassium and zinc, and high for phospho-
rus, magnesium, iron, sodium, and copper. Lastly, bioactive 
compounds such as flavonols are provided by a moderate 
consumption of red wine in adults [19, 20]. The positive 
effects of MD do not derive by the consumption of a single 
food, but from the synergic effect of different components. 
For instance, the interaction between the adequate intake 
of poly-unsaturated fatty acids, as well as the high content 
in fibers, antioxidants and polyphenols has been associated 
with an overall better metabolic health [20, 21].

Several studies have highlighted the significant health 
benefits deriving from a high AMD in the general population 
of children and adults [21–23]. Furthermore, there is also 
evidence that healthy dietary habits, such as the adherence 
to the MD model, are associated with an active lifestyle [24]. 
However, little is known about the AMD in athletes.

On the basis of these considerations, this overview was 
aimed to analyze the available evidence regarding the ath-
letes’ AMD, in the perspective of evaluating its promotion 
as a healthy dietary pattern in the sport setting.

Search strategy

Peer-reviewed literature listed in PubMED, Google Scholar, 
SPORTDiscus and Prospero electronic databases was 
searched up to September 2021. Search was performed using 

the following keywords: ‘athletes/sport/athletics’ and ‘Medi-
terranean DIet’ and limited to the English, Italian, French 
and Spanish language. All search terms were combined 
within each keyword by the Boolean command OR, and the 
keywords (and respective search terms) were linked by the 
Boolean command AND.

Criteria for inclusion of the articles were: 1. The popula-
tion of interest consists of athletes (individuals practicing 
sports at any level) of any age and gender. 2. AMD evaluated 
with validated assessment tool. 3. The article presents an 
original study. Cross-sectional, prospective, and retrospec-
tive studies are considered. Reviews are included to identify 
further references.

All the studies identified through the search strategy 
were imported in a Microsoft Excel database and duplicates 
were removed. Potentially relevant articles were identified 
independently by three authors (PC, FG and VDO) through 
the initial screening of titles and abstracts. Then, full text 
articles were assessed independently for eligibility by two 
authors (PC and VDO). Conflicts regarding the inclusion or 
exclusion of articles were resolved by a third author (FG).

Data related to the study information (author, year, coun-
try, study population and design, sample size, age, gender, 
type and level of sport, control group), MD adherence 
assessment tool and results were extracted from the selected 
articles by three authors (PC, FG and VDO).

Results

A total of 26,143 records were initially found. After the 
removal of duplicates and the screening process, 61 full 
text articles were assessed for eligibility. At the end of the 
selection, 16 studies were included in the analysis [25–40]. 
Figure 1 shows the phases of the selection procedure.

The characteristics of the studies included are summa-
rized in Table 1. All the studies were performed in Mediter-
ranean countries, mainly in Spain (n = 13). Fifteen studies 
were cross-sectional; five specifically involved cyclists [28, 
32–34, 39]. Three studies [25, 32, 36] involved only females, 
while one study involved only males [29], two studies [28, 
39] did not specify sex proportion. Seven investigations were 
carried out among adolescents [25, 27, 29, 35, 37–39], one 
study involved both adolescents and adults [30], while the 
others regarded adults.

Six different tools, validated in previous studies, were 
used to assess the level of AMD pattern: the Mediterranean 
Adequacy Index (MAI), employed in one study [25]; the 
KIDMED questionnaire, used in nine studies [27, 29–31, 
35–38, 40]; the Mediterranean Diet Score (MDS), used in 
one study [40]; the Mediterranean Adherence Diet Screener 
(MEDAS), employed in other three studies [27, 32, 34]; the 
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PREDIMED, used in one study [28]and the Mediterranean 
Diet Adequacy Score (MDAS) in another study [26].

In the majority of the studies, the athletes’ dietary hab-
its were classified as averagely adherent to the MD. Three 
articles reported poor AMD [25, 36, 40] and two stud-
ies reported good AMD [25, 27] in a part of the samples 
examined.

Of the 10 studies that included both males and females, 
only 7 analyzed the gender differences in AMD [19, 20, 
25, 29, 31–33]. Three found a significantly higher score in 
women (2 using the MEDAS and 1 the MDAS), [19, 31, 
33], and one study found greater adherence in males (using 
MDS), [25]. The other studies did not show significant dif-
ferences in AMD between the two genders, [20, 29, 32].

Furthermore, taking into consideration the level of com-
petition of the athletes, studies that included professional 
athletes [26, 28, 35, 36, 39] did not demonstrate any dif-
ferences in AMD between amateur or semi-professional 
athletes.

Regarding the survey tools employed, the only study 
using MAI [24] found, in a group of Spanish cyclists a low 
score of AMD. Nine studies used KIDMED [18, 20–23, 26, 
28–30] and reported a medium AMD in the whole study 
sample. One study found the lowest percentage of subjects 
with low AMD (1%) and the highest percentage of high 
adherence in female kayakers (57%) [18]. On the contrary, 
Rubio et al. found that the 58% of young football players had 

a low AMD [21]. Three studies used MEDAS in an adult 
population of cyclists and encountered a medium AMD in 
the analyzed groups, except for Munguia et al. which found 
a high AMD value in women [32]. Citarella et al. used the 
MDAS in a population of adult ultra-marathon runners 
reporting a medium AMD [19], and the same result was 
obtained by Gabaldon et al. using the PREDIMED ques-
tionnaire, in young adult cyclists, swimmers, and basketball 
players [27]. Del Rio et al. registered a low AMD using 
MDS questionnaire in a sample of basketball and badminton 
adult players [25].

The athletes’ AMD pattern was higher than controls or 
the general population in all the studies [25, 27, 28, 32–34, 
38–40] which included a similar comparison. These stud-
ies used different tools to assess the MD adherence (MAI, 
KIDMED, MDS, MEDAS, PREDIMED). Only Santana 
et al. found that AMD was lower in girls who performed 
rhythmic gymnastics than the reference population, while it 
was higher in adolescent gymnasts than non-athletes [38].

Discussion and conclusions

This review was aimed to analyze the adherence to the MD 
pattern in the sport setting. The results of our analysis show 
that the majority of the available studies reported a medium 
athletes’ adherence to MD. Interestingly, in these studies 
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athletes seem to follow the MD pattern to a greater extent 
than their inactive controls and the general population. 
Furthermore, our analysis showed that despite the differ-
ent sports, also practiced at different levels, in subjects of 
different age groups and of both genders, there were no dif-
ferences in AMD.

This suggests that MD model is practiced by athletes and 
its feasibility as a healthy dietary pattern in sport nutrition 
could be properly considered. This consideration can be 
done on the light of the basic elements which traditionally 
characterize the MD pattern. First of all, due to its richness 
in vegetables and fruits, it could be a natural strategy to 
get the right amount of minerals and vitamins and avoid 
the use of supplements which is very common in athletes 
(between 40 and 100% depending on the type of sport and 
competition level) [41]. Further, MD may assure an opti-
mal supply of antioxidants, such as tocopherols, carotenoids 
and polyphenols [42], that improve antioxidant defense and 
counteract oxidative stress induced by intense and prolonged 
physical exercise [43] better than other supplement-based 
approaches [44]. In fact, supplementation with high doses 
of antioxidants may inhibit the generation of reactive oxy-
gen species during vigorous exercise and negatively affect 
the adaptations induced by exercise and the athletic perfor-
mance [45]. On the contrary, the adoption of a balanced diet 
rich in fruits and vegetables as provided by the MD model 
represents the best approach to maintain an optimal mineral 
intake and antioxidant status and counteract the oxidative 
stress [46–48].

Moreover, MD offers multiple possibilities of modula-
tion and customization according to the individual needs, to 
comply with specific sport nutrition recommendations. The 
transferability of the traditional MD pattern to non-Medi-
terranean populations is also possible due to its nutritional 
adequacy, palatability, potential for health and sustainability 
[49].

Nutrition knowledge, healthy food habits and adher-
ence to the MD pattern are strictly related in athletes [27, 
50]. Therefore, providing them with nutritional education 
about the beneficial effects of MD and recommendations 
tailored to type of sport, volume of training, body composi-
tion, hydration status, food allergies or other special needs, 
may be a useful strategy to improve athletes’ health and 
performance.

Our review highlights that the MD pattern is quite dif-
fused in sport setting, suggesting that it can be actually 
suitable to sustain athletes’ needs and that its adoption 
may be determined by the close attention athletes pay 
to diet. However, it should be noted that the evidence 
analyzed in this review comes from studies conducted 
in Mediterranean countries, whose populations tradi-
tionally show higher levels of AMD than the non-Med-
iterranean ones [51]. Whether the MD can be adopted 

in non-Mediterranean countries has been a topic of dis-
cussion among health professionals. Emerging evidence 
suggests that this is achievable [52]. With regards to 
this aspect, it should be noted that in recent analyses the 
increased availability of non-Mediterranean foods—such 
as vegetable oils, sugar, sweeteners and meat, have been 
recognized as contributors to the deterioration of the MD 
pattern and to the increased conformity of dietary hab-
its observed worldwide in the last decades. Therefore, 
it would be interesting to explore in depth AMD and its 
determinants in athletes from different geographical areas, 
in order to evaluate if our findings are related with ath-
letes’ awareness and conscious choices or due to cultural, 
traditional reasons or even to the availability of foods typi-
cally included in the MD pattern.

Furthermore, it should be considered that seven differ-
ent questionnaires were used in the examined studies. Even 
though a medium AMD was mostly reported by using the 
KIDMED questionnaire, and a general consistence was 
found, comparing results from studies using different tools 
is not quite right. Furthermore, as revealed by a recent 
systematic review, psychometric properties and transcul-
tural adaptation of the tools used for evaluating AMD may 
weaken their validity [53].

Our overview underlines that literature analyzing 
MD adherence in athletes is still scarce and the avail-
able information do not allow to draw clear conclusions. 
The examined investigations were carried out only in few 
Mediterranean countries, mainly in Spain, and referred 
to few sport disciplines, mainly cycling. Moreover, the 
use of different questionnaires hindered the comparison 
of the results. Further studies extended to a wider range 
of sports and based on the same investigation tool are 
needed to better characterize this issue. Furthermore, the 
adherence to the MD pattern showed by athletes from dif-
ferent countries—Mediterranean and possibly non-Medi-
terranean countries—should be evaluated to highlight its 
potential socio-cultural determinants. Besides, evidence is 
still lacking about the ability of MD in supporting specific 
performance-related requirements.

In conclusion, this review shows an average adherence to 
MD in athletes living in Mediterranean countries and high-
lights higher levels of MD adherence in athletes respect to 
inactive subjects and to the general population. As the adher-
ence to the MD model has shown a decrease in the general 
population, these results show that this dietary pattern is still 
preserved in this category [51]. This suggests that MD pro-
motion may be implemented in the sport setting, in order to 
help athletes in maintaining their health and supporting their 
nutritional needs. However, the limited number of available 
studies and populations examined and the heterogeneity of 
the research methods require caution in the generalization 
of these findings.
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