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Abstract: Portugal is influenced by the Atlantic Ocean to
the west and the Mediterranean Sea to the south. Thus, the
dietary patterns in Portugal include both the Mediterranean
diet (MD) and the Atlantic diet (AD). This review examines
the characteristics of both diets, highlighting their common-
alities and unique features. This descriptive literature review
analyses scientific articles on the MD and AD. It addresses the
health effects of both diets based on published evidence. It
includes a review of 15 studies specifically focused on the
Portuguese population. Most of the studies were conducted
with younger people (children or adolescents) or older
people, and some were made with patients suffering from
a specific pathology, like heart disease, AIDS, or macular
degeneration. Both diets emphasize natural, local, and sea-
sonal foods prepared using traditional methods. They con-
sist of foods rich in macronutrients, micronutrients, and
bioactive compounds that offer health benefits. Both the
MD and the AD are recommended as healthy diets, asso-
ciated with physical activity as fundamental elements of a
healthy lifestyle promoting general well-being. While the
health effects of the MD have been extensively studied,
the AD remains under-researched.
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1 Introduction

Food choice is a complex decision-making process and
many factors of different nature influence food purchasing
and consumption. Dietary patterns are shaped according to
different types of influencing factors, which include inter-
action between personal traits and the external food
environments surrounding the consumers. Considering the
individual factors, it is important to not only mention the
personal preferences and what the consumer likes or dis-
likes but also eating habits along the consumer’s life, and
health stimuluses or restrictions. Additionally, factors of
social nature, such as income and affordability, also influ-
ence people’s food purchase [1-3]. On the other hand, one
must also consider the factors linked with the external
food environment, and these include, e.g. availability of
the food items (both in quantity and quality), convenience
of the food available for purchase, marketing campaigns,
food product promotions, and product quality. In the latest
years, the increased awareness of consumers about the
sustainability of the foods they consume and of the food
supply chains from primary production up to final disposal
of the food residues or package used for food items has also
gained a huge relevance [4]. Finally, it is acknowledged
that the political and the sociocultural environments help
shape consumer patterns in what concerns food choice and
diets [5].

In recent years, policy-makers have recognized the
importance of assisting and empowering consumers so
that they are able to make appropriate food choices, that
contribute to their improved health as well as to achieve
more sustainable food supply systems. As a consequence,
presently the food systems are confronted with several
challenges focusing not only on public health and food
security on one side but also on environmental factors,
such as climate change, environmental degradation, and
loss of biodiversity. Finally, other motivators have a
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considerable influence, like some economic and social fac-
tors [6,7]. Social norms and consumption trends are also
pivotal, since many people tend to adopt current trends,
and they tend to adapt their behaviour to that of other
people, regardless of being their friends, their peers or
influencers [8].

Portugal has a long tradition linked with gastronomy
and use of local, seasonal foods, that comply with culinary
traditions [9]. One such example is the use of dried cod-
fish, which is the basis for hundreds of recipes in the Por-
tuguese culinary tradition, as seen by a Portuguese recipe
book called “1000 Receitas de Bacalhau” (1000 codfish
recipes) [10]. One important aspect linked with eating prac-
tices in Portugal relates to the social dimension of eating.
People share food in moments of relaxation, meetings with
friends and family, and the many festivals and religious
celebrations all around the country, with particular rele-
vance on the rural areas, where people interconnect much
through these meetings and food is all around [11]. On the
other hand, food also serves as an attraction for tourists,
which value the Portuguese cuisine very much. One such
example is the “Leitdo a Bairrada” (small pork roasted in
oven) which attracts a huge number of tourists to the Meal-
hada Region in the Centre of Portugal every year [12,13].
Also, the gastronomic heritage is one pivotal aspect for gas-
tronomic tourism in the Algarve Region in South Portugal
[14]. However, not only the traditional and regional factors
dictate today’s dietary patterns since, owing to globalization
and touristic and migration moves, people travel all over the
world and share culinary traditions as well. For example,
Portuguese culinary traditions have been valued in Brazil
because the Portuguese and Brazilian cultures have a histor-
ical relationship dating back five centuries, and this has
developed since colonization until the present day [15]. In
the present, Portugal is assisting to an increase in the number
of immigrants from different parts of the world, and these
also bring along some of their gastronomic cultures. Never-
theless, the immigrants tend to make their own clusters,
essentially in the two major cities in Portugal — Lishon and
Porto. Although they do not really contribute to a significant
change in the Portuguese daily life dietary habits, sometimes
they promote opening of typical restaurants that are used by
their countrymen residing in Portugal, as well as by the Por-
tuguese who wish to experience different types of food, like
Mexican, Indian, or Italian cuisines, for example. Although
these culinary traditions do not influence significantly the
everyday life eating habits, they bring some new elements
that are important to consider, e.g. the increase in consump-
tion of sushi that is not traditional in Portugal, and is
becoming more frequent among the Portuguese, and espe-
cially for the younger generations [16,17].
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Dietary patterns are greatly shaped according to cul-
ture and tradition, but they change according to new
trends and updated information that can help make heal-
thier and more sustainable food choices. Considering the
cultural and social aspects that help shape dietary patterns,
some examples include the Nordic diet (ND), also knowns
as Baltic Sea Diet, the Mediterranean diet (MD), the Atlantic
diet (AD), and the specific South European Atlantic diet
(SEAD). All these dietary patterns are considered healthy
and sustainable [18,19].

Portugal is situated in the Iberian Peninsula, with a longer
western coast facing the Atlantic Ocean, but with the South
coast still considerably influenced by the Mediterranean Sea.
Therefore, although Portugal was one of the first subscribers
of the request to the United Nations (UN) to recognize the MD
as intangible heritage of Humanity, it is also a fact the influ-
ence of the Atlantic Ocean helps shape the dietary habits of the
Portuguese. In this context, the objective of this review was to
analyse the food consumption habits of the Portuguese, in
light with the MD and AD established dietary patterns, and
conclude about possible associations between these diets and
positive health outcomes.

2 MD

In 2013, the MD was inscribed on the representative list of
the Intangible Cultural Heritage of Humanity of the UN, fol-
lowing an application subscribed by seven Mediterranean
countries (Croatia, Cyprus, Greece, Italy, Morocco, Portugal,
and Spain). Nevertheless, this dietary pattern refers to eating
habits that are common to people around the Mediterranean
Sea, and not only to those seven countries that first proposed
it to the UN [20].

The MD is characterized by the consumption of fresh
and seasoned foods, such as fruits, vegetables, whole grains,
legumes, oilseeds, fish, seafood, cheeses, and yogurts. Red
meat is eaten in moderation and red wine is appreciated at
meals. One of the essential elements of the MD is the use of
extra virgin olive oil as the primary source of added fat,
while suggesting low intake of refined sugars [20] (Figure 1).

However, the dietary pattern of the MD cannot be
taken as isolated. The MD also takes into consideration
some skills, knowledge, traditions, rituals, and symbols
associated with the activities supporting food production
(vegetable or animal production) or fishing, transformation,
and consumption. These include handling of agricultural
crops, harvesting, fishing, animal hushandry, conservation
of food products, food processing, cooking, and particu-
larly the sharing and consumption of food. This is the
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Portions

Wine

Sweets Sweets (<2pc) with
moderation
Red Meat Red meat (<2p)
weekly Processed meat (<1p)
& Tubers Potatoes (<3p)
Eggs & Fish & Eggs( (2-4p) / Dried legumes (>2p)
White meat & Legumes. White meat (2p) / Fish (22p)

At each
main meal

Water & Infusions

Olives, hazelnuts, walnuts, almonds, ... (2p)
Herbs and spices, garlic, onion

Bread, pasta, rice, other cereals (1-2p) /
Fruit (1-2p) / vegetables (>2p) /
Olive oil

Social & Cultural Aspects

(Regular physical activity, adequate rest, socializing)
(Biodiversity, seasonality, traditional, local and
environmental friendly products, culinary activities)

Figure 1: Pyramid of the MD (Work by Raquel Guiné, adapted from [21]).

reason why the “concept” of MD encompasses social aspects
and cultural practices as inseparable components. The act
of consuming food together, as a social moment of sharing,
is the essence of the cultural identity and continuity
through times of peoples around the Mediterranean Sea
[20,22,23].

The traditional MD was shaped along centuries by
many factors, like climate, geography, tradition, history, reli-
gion, politics, economy, society, and also adversity and
poverty. As so, MD goes way beyond just a food recommen-
dation pattern, and includes all the following aspects [20,22]:
* Moderation, in terms of serving sizes;

» Socialization and interaction with family and friends

during meals;

Values of hospitality, neighbourliness, intercultural dia-

logue, mutual respect, and creativity;

¢ Culinary activities and optimization of resources, for

example, achieving maximum performance with minimal

resources and preparation of a large diversity of dishes

with the same products prepared either for everyday

meals or celebrations;

Cultural spaces and events, festivals, and celebrations,

bringing together people of all ages, conditions, and

social classes;

» Markets as spaces for cultivating and transmitting the
MD during the daily practice of exchange, agreement,
and mutual respect;

+ Seasonality, showing a preference towards seasonal, fresh,
and minimally processed foods, which potentiates the foods’
increased nutritional value and bioactive compounds with
health protective effects;
The role of women as playing an important role in trans-
mitting knowledge related to the MD, safeguarding and
transmitting to the new generations the MD techniques,
the respect for seasonal rhythms and festive events;
Physical activity involving not only sports but also walking,
gardening, house works, etc. and mainly practicing leisure
activities outdoors;
Appropriate rest, which may include napping after lunch;
Traditional, local, eco-friendly, and biodiverse products
are the essence of MD, and these are based on respect
for the territory and on activities performed by local
communities;
* Craftsmanship and production of traditional receptacles
for the transport, preservation, and consumption of food.

These aspects include strong components of eating,
socialization, healthy lifestyle, sustainability of the food
systems, and healthy foods. It is widely acknowledged that
the MD is considered one of the healthiest dietary patterns
in the world [24]. Epidemiological studies associate the MD
with a decrease in the incidence of noncommunicable dis-
eases and mortality. The review by Sanchez-Sanchez et al.
[25] indicates that the beneficial effects of the MD are
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particularly seen in the following chronic noncommunic-
able diseases: cardiovascular disease, diabetes, several types
of cancer, cognitive decline, and depression.

3 AD and SEAD

The AD is a dietary pattern based on the habits of people
living in areas of the Atlantic region of Europe, such as
Portugal, some regions of Spain, part of France, Ireland,
the United Kingdom, Belgium, the Netherlands, Denmark,
Norway, and Iceland. In particular, the SEAD is maintained
in Galicia and northern Portugal. The AD emerged more
than two decades ago as an alternative to the MD, which
was considered more popular and widespread. The SEAD
emerged in 2019 from the concept of the AD at the Congress
held in Galicia in 1999, where several institutions and orga-
nizations from Portugal and Spain joined together with the
aim of disseminating the benefits of the AD for health and
for the environment [26,27].

The AD is a traditional eating pattern of the coastal
populations of the North Atlantic, particularly in regions
of Portugal and Spain. This style of diet emphasizes the
consumption of fresh, local, and seasoned foods, with a
focus on seafood, vegetables, fruits, whole grains, and olive
oil. In fact, the fat of choice is olive oil, used both for
seasoning and cooking.

Monthly

Eggs &

Low fat Meat
(Pork, chicken,...)
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The AD dietary pattern characterized by the consump-
tion of typical foods from the Atlantic coast, such as fish
(especially sardines), crustaceans (such as mussels and
clams), molluscs (such as squid and octopus), algae (such
as nori), milk and derivatives (such as butter, yogurt, and
cheese), meats (such as pork and beef), cereals (such as rye
and maize), vegetables (such as cabbage and turnips), pota-
toes, chestnuts, and fruits (such as apples and pears, among
many others) (Figure 2) [22,28,29].

Similar to the MD in many ways, the AD is rich in
omega-3 fatty acids, derived mainly from fish and sea-
food caught in the cold waters of the Atlantic Ocean.
Furthermore, the diet includes a variety of vegetables,
fruits, and nuts, as well as moderate amounts of dairy
products and meat, especially from local sources and
from sustainable production [22,28,29].

The key principles of the AD are as follows [28,29]:

* High consumption of fish and seafood;

» Predominant use of olive oil as the main source of fat;

¢ High consumption of vegetables, fruits, legumes, and nuts;

* Moderate intake of dairy products, preferably of local
origin;

* Moderate to low consumption of meat and meat
products;

¢ Inclusion of whole grains as a fundamental part of
meals;

* Low consumption of saturated and refined fats;

* Moderate wine intake, generally during meals.

Portions

Moderately in a month

3-4 times/week

2-3 times/week Legumes
4-6 times/week nuts

>3 times/day Fruit
>2 times/day Vegetables
Daily
6-8 times/day

Figure 2: Pyramid of the AD (Work by Raquel Guiné, adapted from [30]).
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Other complementary elements of the AD include
cooking as the most commonly used method of prepara-
tion, with a particular emphasis for soups. The culinary
techniques used are simple and include: boiling, grilling,
baking, and stewing. Similar to the MD, daily practise of
physical activity is also a characteristic of the AD.

The AD has been linked to a lower prevalence of car-
diovascular disease, obesity, and other chronic conditions,
including diabetes. Additionally, it has demonstrated ben-
efits for certain diseases, such as cancer, and has been
associated with improved cognitive function by reducing
the risk of age-related cognitive decline. Furthermore, AD
supports digestive health and aids in weight loss [26,31,32].

4 Similarities and differences
between MD and AD

Both dietary patterns, MD and AD, especially the SEAD, have
many common elements, but they also present some dissim-
ilarities (Figure 3). Both diets are based on the consumption
of varied, natural, local, and seasonal foods. These contain
important macro and micronutrients as well as bioactive
compounds with beneficial effects for the human Health.
Another common element is the pivotal role of fish and
seafood as sources of animal protein and omega-3 fatty
acids, which have proven beneficial for cardiovascular dis-
eases. In both, the consumption of red wine in moderate
doses is a way to increment the ingestion of valuable anti-
oxidants. Apart from the characteristics of the foods, they
also share common respect and valuation of traditions,
simple culinary practices, traditional gastronomic knowl-
edge, social contact, sharing meals, and festivities. However,

s

Red wine with moderation

Sweets

Red Meat
& Tubers

Z Legumes/\
Eggs & Fish &
\Whlte meat & Legumes

Citrus fruits

Wheat \/ Fi

Water & Infusions
gastronomic knowledge, social
contact, sharmgmealsand

festivities

Social & Cultural Aspects
(Regular physical activity, adequate rest, socializing)
(Biodiversity, seasonality, traditional, local and

environmental friendly products, culinary activities)

Figure 3: Comparison between MD and AD (Work by Raquel Guiné).

Comrmon elements

Varied, natural, local and seasonal foods

Respect and valuation of traditions,
simple culinary practices, traditional
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they present some differences in some types of grains, vege-
tables and fruits. While the MD is more based on wheat as
the basic cereal for bread and pasta, the AD relies more on
rye and corn. On the other hand, the MD favours a higher
consumption of legumes, while the AD is more rich in leafy
vegetables like cabbage, tubers like potatoes or turnips, and
chestnut as a source of carbohydrates and energy. Also,
some fruits are more present in the MD, such as citrus fruits,
and particularly orange and lemon, while the AD includes
more temperate like apples, pears, and plums [21,28,30,33].

5 MD and AD as healthy diets

Many studies have corroborated the health benefits of the
MD, with a multiplicity of studies along the last decades that it
is practically impossible to focus each of them individually.
However, because there are so many studies addressing the
health effects of the MD, it is also true that a great number of
authors have already done some categorization and compila-
tion of the studies according to certain topics, and this gives
place to an impressive number of reviews devoted to the
health effects of the MD. The number of studies focusing on
the AD is much lower, and it still needs further attention form
the scientific as well as medical communities.

A review by Lorenzo et al. [33] focuses on the SEAD/AD
as a healthy dietary pattern, and reviews studies focusing
on the health effects of the AD. These studies showed that
AD has benefits at several levels, like chronic diseases,
cancer, cardiovascular diseases, among others. Scientific
evidence published indicates that the AD is associated
with an improvement in the global health status, and lower
all-cause mortality.

AD Particular elements
of the
Swpgts
/’ & 3
‘E.t’MClI‘
Sugary Drinks
Eggs &

Low fat Meat

(Pork, chicken,..)

CoamRmm, o . AR
_ Apples & Pears & Plums
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The MD has some elements that have been associated
with a beneficial effect for heart health. The omega-3 fats
found in fish are associated with reduced inflammation
and improved cardiovascular health. The primary fat of
the MD is olive oil, which is rich in monounsaturated fatty
acids, also contributing to heart health. This association
between olive oil, the MD, and cardiovascular health was
object of the collective review undertaken by Huang and
Sumpio [34]. The review by Sebastian et al. [35] highlighted
that the MD significantly reduces major adverse cardiovas-
cular events, like stroke or myocardial infarction. It was
also established that MD reduces the risk of cardiovascular
death. Similar findings have been reported in the reviews
by Salas-Salvadd et al. [36] or Martinez-Gonzdlez and Her-
nandez [37]. According to the review by Lorenzo et al. [33],
the AD also shows benefits for the cardiovascular health, a
reduced probability of myocardial infarction. This review
highlights the role of the AD to decrease concentrations of
inflammation markers and reduce blood total cholesterol
and triglycerides, while improving insulin concentrations,
resistance to insulin, and blood pressure. These factors
contribute for an improved heart health.

The review by Yang et al. [38] focused on the female
reproductive health. These studies included only women and
focused on the effects of the MD on conditions like gestational
diabetes mellitus, preterm birth, gestational hypertension,
and preeclampsia. All these health conditions were found to
be inversely associated with adherence to the MD, confirming
the beneficial effects of MD on these pathologies. Similar
findings were reported by Waugh et al. [39] in their review
about MD and gestational diabetes mellitus.

The review by Yannakoulia et al. [40] assessed the
association between MD and cognitive health. The study
focused not only on longitudinal studies about cognitive
assessments, but also focused on the Mediterranean way
of living. There is evidence of the association between MD
and a reduction or protective effect in cognitive decline,
dementia, Alzheimer’s disease, and mild cognitive impair-
ment. The review by Siervo et al. [41] highlights that some
components of the MD, such as essential fatty acids, poly-
phenols, and vitamins, have demonstrated the ability to
reduce the oxidative stress and therefore, demonstrated
a beneficial role in promoting brain health. The review
by van Soest et al. [42] indicated a positive effect of MD
dietary approaches on cognition and memory, preventing
memory decline and risk of dementia. The review by Solch
et al. [43] gathers evidence that adherence to the MD is
associated with a lower risk of developing Alzheimer’s or
Parkinson’s diseases.

Abbasi et al. [44] conducted a review about the associa-
tion between the MD and multiple sclerosis. Their results
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showed a beneficial effect of the MD on reducing inflamma-
tion and some symptoms of the disease, such as fatigue,
quality of life, attack rate, and cognitive dysfunction.

The MD has also demonstrated beneficial effects on
gastrointestinal health. Regular consumption of fibre from
whole grains, fruits, and vegetables promotes digestive health
and helps prevent constipation. A review by Gundogdu and
Nalbantoglu [45] focused on the role of the MD as modulator
of the gut microbiome. Their results indicated that MD shows
some primary health benefits of the gut microbiome which
are mediated by the bioactive compounds, but also some
secondary benefits can arise from the additional probiotic
properties of the organisms in the gut.

The MD has demonstrated a protective effect for some
chronic diseases like obesity or diabetes mellitus, for example.
Although the diet is not focused on calorie restriction, it can
contribute to weight loss due to the high fibre content of
vegetables and whole grains, which help promote satiety
and prevent excessive calorie consumption. A review by
Dominguez et al. [46] highlights the evidence that there is
an inverse association between the MD and incidence of over-
weight and obesity. Moreover, it also focuses on the inverse
associations of the MD and some age-associated chronic dis-
eases that are directly linked with obesity. Lopez-Gil et al. [47]
also conducted a review about the associations between MD
and obesity indicators, but they attended specifically to chil-
dren and adolescents. The findings reported indicate a reduc-
tion in body mass index and incidence of obesity for those
adhering to the MD. Longo et al. [48] analysed studies relating
the MD with type 2 diabetes mellitus. Because the MD is rich in
antioxidants, dietary fibres, and polyunsaturated fatty acids, it
contains elements essential to preserve health and well-being.
Adherence to MD allied to physical activity constitutes an
effective strategy to control blood glycaemic levels and reduce
the risk of other complications in individuals with type 2
diabetes mellitus, such as cardiovascular diseases and sexual
dysfunctions.

Cancer risk and its associated morbidity and mortality
is considerably associated with lifestyle, diet being the
principal component that strongly influences the disease
onset and development. Much evidence has been collected
as to the beneficial association between MD and cancer
prevention or survival. Monllor-Tormos et al. [49] in their
review present evidence that the MD reduces the risk for
most cancer types, and the benefits to survival are at sev-
eral levels, namely, recurrence, short- and long-term mor-
bidity. The types of cancer addressed in their review
include those of the gastrointestinal system (liver, pan-
creas, upper gastrointestinal tract including gastric cancer,
colorectal cancer) and other types of cancer: breast, ovary,
endometrium, prostate, lung, bladder, head, neck, thyroid,
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skin, lymphoma). The review by Lu et al. [50] focuses on
the effects of the MD in improving the quality of life of
cancer patients, alleviating fatigue, reducing weight and
fat, improving serum glucose and lipids, and enhancing
the body’s antioxidant capacity to fight cellular stress.
The review by Lorenzo et al. [33] points out that, although
there is no scientific evidence on the role of the AD in
cancer, certain components of the AD are common to the
MD dietary pattern, and therefore, they are associated with
a decreased risk of incidence of some types of cancer.

6 Studies conducted on the
Portuguese population

The methodology followed by the authors to prepare this
collection of studies focusing specifically on the Portuguese
population consisted in different steps. In the first step, the
pertinence of the subject was analysed, given that Portugal has
a particular geographical location in the Iberian Peninsula,
considered, on one hand, a country of Mediterranean influ-
ences, and on the other hand, is also much influenced by the
Atlantic Ocean given its long Atlantic Coast. Therefore, it
would be relevant to assess the dietary habits of the
Portuguese based on the influences of two established
dietary patterns: the MD and the AD. After establishing
the study topic, a search was conducted on the following

C
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scientific databases: Web of Science, Scopus, ScienceDirect,
DOA]J, Medline, PubMed, and Institutional Repositories.
Some inclusion criteria were defined, namely, the relevance
for the specific topics addressed on in this review (MD, AD,
dietary habits of the Portuguese), and publication date being
as recent as possible. Some exclusion criteria were also
defined, namely, to exclude studies about dietary habits
exclusively in Mediterranean countries other than Portugal,
and exclude studies in North Atlantic countries. Studies
including Portugal together with other countries were also
considered in this review (Figure 4).

The software VOSviewer Version 1.6.18 was used to ana-
lyse the bibliography, in order to identify the co-occurrences
between keywords in the studies. This software is freeware
and can be found online at: https://www.vosviewer.com/
(accessed on 26/06/2024). The program uses as input the
list of bibliographic references, which are imported based
on the metadata of all sources. In this work, the biblio-
graphic sources included in the review, i.e. about studies
conducted on the Portuguese population focusing on adher-
ence to the MD and AD, were analysed for co-occurrence
and links between the keywords.

The 15 bibliographic sources included in the review
were analysed with the software VOSviewer, resulting in
the graph presented in Figure 5. The schematic representa-
tion of the links highlights the connections between key-
words in the bibliographic sources included in the review.
The size of the circles and the corresponding label are
directly associated with the relative frequency of

Relevance
Focus on Mediterranean Diet

Atlantic Inclusion Focus on Atlantic Diet
i ‘ RS Dietary habits of the
AT U DATABASES criteria Portugyuese (evenin studies

\_J Web of Science including other countries)
Mediterranean Scopus * Recent publication date
; ScienceDirect
e Institutional Repositories
’:‘) DOAJ
2 Medline, Excl 2 ¢ Studies about dietary habits
= ,,Pmeed,, — Xciusion exclusively in Mediterranean
o criteria countries other than Portugal

Atlantic Diet
or
Mediterranean Diet

Studies in North Atlantic
countries

Figure 4: Flowchart of the Review Methodology (Systematic steps taken to gather and analyse literature on the MD and AD in Portugal, including topic
selection, literature search, and study selection criteria (Work by Raquel Guiné).


https://www.vosviewer.com/

Raquel P. F. Guiné et al.

DE GRUYTER

adolescence
<
dietary patterns

e
aging)
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mediterranean diet
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W W@
cardiac rel]atﬂljﬁation

Figure 5: Analysis of co-occurrence links between keywords (Work by Raquel Guiné, using VOSviewer).

occurrence for each of the keywords considered. The
proximity of the circles represents the sources in which
the keywords occur jointly.

The analysis with the VOSviewer software produced a
graph based on 45 keywords, of which only 36 were con-
nected with some other keywords. The diagram in Figure 4
highlights 7 clusters and 93 links. The most frequent key-
words were MD (n = 7), dietary patterns (n = 2), and older
adults (n = 2).

Table 1 presents the studies found on the scientific
literature about adherence to the MD and AD dietary pat-
terns, that have been conducted on the Portuguese popula-
tion. The time period of the studies goes form 2010 until
2023, with a predominance of studies in 2017 and 2018
(three studies in each year). It is also possible to observe
that the great majority of the studies focused on the MD (13
studies) while only two focused on the AD.

Regarding the target groups, one focused on children,
four on adolescents, one on young adults, and another
on adults, while a greater number focused on older
adults (five studies). Three of them focused on partici-
pants with some kind of health condition (coronary
artery disease, age-related macular degeneration, HIV
infection) (Table 1).

From the studies included in this review (Table 1), one
of them did not confirm the role of MD in improving
health, specifically did not find association between MD
and bone mineral density [51], and another study did not

find association between MD and bobs image [52]. Two
studies reported a low adherence to MD [53,54], and one
reported increased adherence to MD in HIV infected
patients with comorbidities [55]. In most of the studies,
positive health benefits were confirmed from adherence
to MD or AD. In the case of AD, it was confirmed to reduce
myocardial infarction [27] and to reduce cardiometabolic
risk [31]. As for the MD, higher adherence to this dietary
pattern was found associated with a reduced body fat
[56], a reduced incidence of frailty in older adults [57],
to a higher grey matter density in the brain [58] and a
protecting effect against age-related macular degenera-
tion [59]. However, complying with the MD dietary recom-
mendations has been demonstrated to imply a higher
food cost [60].

7 Conclusion

Both the MD and the AD are dietary patterns based on
natural, local, seasonal healthy foods, prepared according
to traditional simple cooking methods, thus minimizing pro-
cessing and additives. They include appropriate amounts of
foods rich in dietary fibre, macronutrients, vitamins and
minerals, and bioactive compounds with health protective
roles in the human body. Consequently, both the MD and AD
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are recommended as healthy diets, associated with physical
activity as fundamental elements of a healthy lifestyle pro-
moting general well-being. From the studies included in the
review, two confirmed a positive association between AD and
improved health, specifically reducing myocardial infarction
and cardiometabolic risk. Additionally, five studies reported
health benefits from adhering to MD, particularly in reduced
body fat and reduced incidence of frailty, while protecting
against age-related macular degeneration and improving
grey matter density in the brain.

Although the MD dietary pattern has been intensively
studied for evaluation of the effects on several diseases and
pathologies, leading to a great deal of information con-
firming the role of the MD as a healthy diet, the AD has
not yet been object of many studies, and therefore, the
need to focus more on studies about the AD to achieve a
similar level of knowledge as that that is today available
for the MD is highlighted.

diminished incidence of frailty
was associated with greater
grey matter density in the

Increased adherence to MD
brain

Adherence to MD over time

Findings

1,811 participants
without frailty at

baseline
100 participants

Sample size

Switzerland,
Austria, Germany,
France, Portugal
North region of
Portugal

Place
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