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ABSTRACT

Background: The Mediterranean Diet (MD) has been associated with a reduced risk of developing several
pathologies, such as cardiovascular diseases. Despite this, adherence to MD in the general population has
decreased in the past years. Due to COVID-19 crisis, eating habits of the population are being affected, thus data
assessing these habits just before lockdown are important to determine how they are modified. The
Mediterranean Diet Quality Index (KIDMED) questionnaire was used to evaluate adherence to MD just before

COVID-19 lockdown.
Methods: The KIDMED survey was launched through the Google platform for surveys, from 2/20/20 until 3/13/20.
Additionally, questions about gender, weight and height for body mass index (BMI) calculation, academic degree,

and nationality were included. Multivariate linear regression was performed for data analysis.

Results: A total of 861 completed surveys were collected. Some surveys were discarded because data was missing

(18), the participants were not of Spanish nationality (18), or because they did not belong to the age groups
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included in the study (19). The remaining 804 surveys were divided into the following age groups: 15-24 (n=160),
25-34 (n=158), 35-54 (n=363) and 55-69 (n=123). In the 15-24-year-old group, 71.9% had a BMI between 18-24.9,
but only 28.1% reached an index 28 in the KIDMED questionnaire. Adherence to MD improved as the age in the
groups increased, but so did the BMI, especially in the oldest group. In all adult groups, approximately 50% had a
university education. Overall, lower BMI was significantly related to females, younger age and a higher degree of
studies. On the other hand, the higher adherence to MD was related to older age and a higher degree of

education.

Conclusions: The improved adherence to MD was not associated with a reduced BMI. Maybe other factors, like
sedentary life or hormonal changes, known to impact people while aging, have influenced our results. Possibly,
adherence to MD might have played a protective role, at least partially, against an even higher BMI. More research
is needed to fully determine the impact of adherence to MD in the Spanish population, also after COVID-19

lockdown.
Do Spaniards adhere to Results
the Mediterranean diet?
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INTRODUCTION

The Mediterranean Diet (MD) is characterized by a
high consumption of vegetables, legumes, fruits and
nuts, unrefined cereals, olive oil, moderate intake of
fish and low to moderate intake of dairy products, a
low intake of meat and poultry and moderate intake
of alcohol, mainly in the form of wine. Additionally, it
involves the consumption of local and seasonal

products and is enriched by its associated social

habits such as considering eating a social event,
frugality and sobriety. It was recognized by the
UNESCO in 2010 as an Intangible Heritage of
Humanity [1].

The MD has been shown to be a protective
factor in the development of different diseases such
as cardiovascular disease, type 2 diabetes mellitus or
different tumors [2]. On the other hand, a high

adherence to MD is associated with a high life
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expectancy, lower morbidity and mortality [3].
Despite its benefits, in the last years, there has been
a decline in the adherence of the population to this
diet due to the social and cultural changes that
occurred and also due to globalization [4-7]. Thus,
people have shifted towards a more Western type of
diet, characterized by an ingestion of high content of
proteins (derived from fatty domesticated and
processed meats), saturated fats, refined grains,
sugar, alcohol, salt, and corn-derived fructose syrup,
with an associated reduced consumption of fruits and
vegetables [8]. This phenomenon is related to the
increase in childhood obesity in different regions of
the Mediterranean area [9]. Importantly, a study that
analyzed adherence to MD in 8 European countries
found the lowest adherence to this diet in Spanish
school-aged girls [10].

Additionally, the adherence to MD is different
among different age groups. Previous studies have
demonstrated that this adherence is higher in older
age groups in several countries in the Mediterranean
Basin [6,11-14].

Another situation that has recently modified the
adherence to MD has been the crisis associated to
COVID-19, with contradicting results. Thus, whilst in
some countries, adherence has worsened [15-16], in
Spain there has been an increase in the adherence to
MD [17-18]. However, these previous studies
collected and analyzed the data on eating habits
during the first weeks-months of the pandemic, and
not just before this situation started. Thus, when
answering questions regarding pre-pandemic eating

habits during the lockdown, an important recall bias
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may have influenced the results. Data on the eating
habits obtained from questionnaires answered just
before lockdown may offer more accurate
information about these habits, which can be very
useful as a baseline for further studies.

The Mediterranean Diet Quality Index for
Children and Adolescents (KIDMED) questionnaire
was initially validated in Spain by Serra-Majem et al.,
in 2004 to study the possible adherence of the
population to the MD [19]. Nowadays, this is one of
the most internationally used measures [20].
Posteriorly, its use was validated in young adults up
to 24 years old [21] and has also proved to be an
effective tool in studying the adherence to the MD in
adults [22]. Up to date, the adherence to the MD has
been studied separately in school children,
adolescents, college university or adults, but very few
studies have compared the adherence to the MD
across different age groups.

Thus, our aim was to compare the adherence to
the MD in 4 different age groups of the Spanish
population. Importantly, the study was performed,
and data collected during the three weeks prior to the
COVID-19 “State of Alarm” and lockdown in Spain,
when Spaniards did not know that they would be

suffering a rigid confinement soon after.

METHODS

Participants’ recruitment: The KIDMED survey was
created using the Google Forms tool. Diffusion of the
questionnaire was performed using instant
messaging apps e.g., WhatsApp, social media such as
Facebook and Twitter, social networking sites such as
Linkedin and ResearchGate and emails through
snowball sampling, in an attempt to cover the whole

Spanish territory and to reach the greatest number of
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persons through mobile phones, tablets and
computers. The survey was open from 2/20/20 until
3/13/20 (just before the COVID-19 lockdown).

A cross-sectional study was carried out among
Spanish adults who were encouraged to participate in
the present study without any exclusion criteria. The
study was conducted in agreement with the
Declaration of Helsinki, and all data were collected
anonymously and recorded according to the Spanish
Organic Law of Personal Data Protection (LOPD)
15/1999. Since the questionnaire was anonymous
and no sensible personal data were collected, no
informed written consent was requested. However,
participants were informed about the objective of the
research. Participation in the online questionnaire

was entirely voluntary. Whether or not the

FFHD Page 286 of 294

completed questionnaire was submitted was
according to the final decision of the respondent to
participate. Only completed questionnaires were

included in the analysis.

KIDMED survey and questionnaire: The KIDMED test
was composed of 16 questions concerning daily
eating habits, with a simple “yes” or “no” answer.
Questions denoting a negative connotation with
respect to the MD are assigned a value of -1, and
those with a positive aspect a value of +1 (see Table
1). The sums of the values from the administered test
are classified into three levels: (1) > 8, optimal
Mediterranean diet; (2) 4-7, improvement needed to
adjust intake to Mediterranean patterns; (3) <3, very

low diet quality [19].

Table 1. Mediterranean diet Quality Index for Children and Adolescents (KIDMED) test to assess Mediterranean diet

adherence [19].

Questions Scoring
Takes a fruit or fruit juice every day +1
Has a second fruit every day +1
Has fresh or cooked vegetables regularly once a day +1
Has fresh or cooked vegetables more than once a day +1
Consumes fish regularly (at least 2—3 times per week) +1
Goes more than once a week to a fast-food (hamburger) restaurant -1
Likes pulses and eats them more than once a week +1
Consumes pasta or rice almost every day (5 or more times per week) +1
Has cereals or grains (bread, etc.) for breakfast +1
Consumes nuts regularly (at least 2—3 times per week) +1
Uses olive oil at home +1
Skips breakfast -1
Has a dairy product for breakfast (yoghurt, milk, etc.) +1
Has commercially baked goods or pastries for breakfast -1
Takes two yoghurts and/or some cheese (40 g) daily +1
Takes sweets and candy several times every day -1

In addition to the KIDMED test, questions on gender, age, nationality, level of studies and anthropometric data (weight in

kilograms and height in cm) were also asked.

Age, body mass index and educational degree: The
results of the questionnaire were downloaded to an
excel spreadsheet to classify them in the following

age groups: 15-24, 25-34, 35-54 and 55-69 years old.

This was done for both male and female respondents.
These age intervals were chosen according to the
different stages of life, most typical in Spain, as

follows:
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e Age 15-24: at this stage, most individuals are
normally still studying and live at their
parents’ home

e Age 25-34: at this stage, important changes
frequently occur. It is when individuals finish
college education, start working and have
more economical independence, and start
forming a family

e Age 35-54: at this stage, adults become more
stable

e Age 55-69: older adults in which
physiological changes occur, although
normally still relatively active and with
reasonably good health.

The body mass index (BMI) of each participant
was calculated as a proxy to nutritional status [1]. BMI
were calculated with the following formula:
BMI=weight (kg)/(height (m))? and depending on the
result categorized in the following groups: (1) below
18.5 underweight; (2) 18.5-24.9 normal or healthy
weight; (3) 25-29.9 overweight; (4) 30 or above
obese.

The level of studies was classified as primary
(primary or elementary school), secondary (high
school) or advanced education (university).
Statistical analysis: The data were analyzed with
Graphpad Prism software v.9 and are presented as
the percentage of population studied or as the means
+ S.D. From previous studies, it is known that the
standard deviation of the average KIDMED index is
around 2, with an effect size of 1, and thus, a
standardized size of 0.5. Assuming a confidence level

of 95% and a desired potency of 90%, the minimum
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number of participants would be 86 [17]. Differences
in the BMI and adherence to the Mediterranean diet
between gender and age groups were analyzed by a
Two-Way ANOVA followed by Sidak’s multiple
comparison test. To analyze the relation between
BMI and adherence to gender, age and educational
degree, multivariate linear regression was
performed, where BMI and the KIDMED results were

established as dependent variables.

RESULTS
Sample description: A total of 859 surveys were
collected. 18 surveys were discarded because some
data were missing, 18 because the participants were
not of Spanish nationality and 19 because they did not
belong to the age groups included in the study. Thus,
the remaining 804 surveys were divided into the
following age groups: 15-24 (n=160, males=49;
females=111), 25-34 (n=158, males=55;
females=103), 35-54 (n=363, males=78; females=285)
and 55-69 (n=123, males=34; females=89).

The level of education of the different groups

can be seen in table 2, the distribution of the BMI in

table 3, and the adherence to the MD in table 4.
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Table 2. Educational degree.

Age Gender Primary education Secondary education Advanced education
(years) (%) (%) (%)
15-24 Males 12.2 55.1 32.7
Females 4.5 36.9 58.6
TOTAL 6.9 42.5 50.6
25-34 Males 20.0 32.7 47.3
Females 16.5 233 60.2
TOTAL 17.7 26.6 55.7
35-54 Males 17.9 28.2 53.8
Females 17.2 30.9 51.9
TOTAL 17.4 30.3 52.3
55-69 Males 17.6 294 52.9
Females 19.1 31.5 49.4
TOTAL 18.7 30.9 50.4

Values are expressed as percentage for each group according to age and sex within each educational level category.

Table 3. Body mass index.

Age Gender BMI < 18.5 BMI 18.5-24.9 (%) BMI 25-29.9 BMI > 30 (%)

(vears) (%) (%)

15-24 Males 4.1 75.5 16.3 4.1
Females 15.3 70.3 13.5 0.9
TOTAL 11.9 71.9 14.4 1.9

25-34 Males 1.8 58.2 29.1 10.9
Females 4.9 72.8 17.5 4.9
TOTAL 3.8 67.7 21.5 7.0

35-54 Males 0.0 39.7 39.7 20.5
Females 2.5 59.3 25.6 12.6
TOTAL 1.9 55.1 28.7 14.3

55-69 Males 2.9 26.5 44.1 26.5
Females 2.2 43.8 39.3 14.6
TOTAL 24 39.0 40.7 17.9

Values are expressed as percentage for each group according to age and sex within each BMI category. BMI, body
mass index.
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Table 4. Adherence to the Mediterranean diet according to the KIDMED index.

Age (years) Gender

15-24 Males
Females
TOTAL
25-34 Males
Females
TOTAL
35-54 Males
Females
TOTAL
55-69 Males
Females
TOTAL

<3
(%)
12.2
14.4
13.8
9.1
3.9
5.7
9.0
4.9
5.8
8.8
4.5
5.7

4-7 >8
(%) (%)
55.1 32.7
59.5 26.1
58.1 28.1
418 49.1
46.6 49.5
44.9 49.4
48.7 423
39.3 55.8
413 52.9
41.2 50.0
27.0 68.5
30.9 63.4

Values are expressed as percentage for each group according to age and sex within each KIDMED category. KIDMED,

Mediterranean Diet Quality Index for Children and Adolescents.

Body mass index: Overall, the BMI tended to increase youngest one. Interestingly, females presented lower
with age, the values being significantly higher at the BMI than males in the middle age groups (25-34 and
35-54 and 55-69 age groups when compared to the 35-54) (Figure 1).

401

304

201

104

Body mass index

aaa daa bbb aaa
aaa
bb
Males Females

M 15-24 years old MW 35-54 years old
Bl 25-34 years old Bl 55-69 years old

Figure 1. Body mass index of males and females in the following age groups: 15-24, 25-34, 35-54 and 55-69 years

old. Data is presented as the means + SD. aaa p<0.001 vs the 15-24 age group of the same gender; bb p<0.01; bbb

p<0.001 vs males in the same agegroup. Two-way ANOVA followed by Sidak’s multiple comparison test.
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Adherence to Mediterranean diet: As seen in figure
2, adherence to Mediterranean diet was not
significantly modified through the different age

groups in males, whilst in females there was an

KIDMED index

Index
)]
1

Males Females
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increase in the adherence as the age groups got older.
On the other hand, females in the oldest age group
had a higher adherence to the Mediterranean diet

than males in that same age group.

. 15-24 years old N 35-54 years old

Hm 25-34 years old

Bl 55-69 years old

Figure 2. Adherence to the Mediterranean diet (KIDMED index) in the following age groups: 15-24, 25-34, 35-54 and

55-69 years old. Data is presented as the means * SD. aaa p<0.001 vs the female 15-24 age group; b p<0.05 vs males

in the same age group. Two-way ANOVA, followed by Sidak’s multiple comparison test.

Factors associated to BMI and MD adherence: When
studying the relation of the KIDMED index and BMI
with gender, age and level of studies, multiple linear
regression analysis showed that lower BMI correlated
with females (p<0.001), higher level of studies
(p<0.001) and younger age (p<0.001). On the other
hand, a higher KIDMED index was associated to older
age (p<0.001) and higher educational degree
(p<0.001).

DISCUSSION
In the present study, we evaluated the adherence to
the MD in a sample of the Spanish population from
14-69 years old, just before the COVID-19 lockdown
and “State of alarm” was stablished on March 14th,
2020 in our country. Importantly, at the time of
questionnaire filling, the participants were not aware
of the upcoming confinement situation.

We have found that the adherence to the MD
increased with age, although more significantly in
females. On the other hand, the mean KIDMED score

was not modified throughout the different age

groups in males, whilst there was an increase in
females as the groups increased in age. BMI was also
increased in the two oldest groups in both males and
females, and females in the middle-aged groups (25-
54 years old) had lower BMI than males. When
analyzing which factors were associated with a higher
adherence to MD, we found that age and educational
degree had a positive correlation. Lower BMI
positively correlated with females and educational
degree, but inversely to age. We did not find that BMI
and adherence to MD were correlated in our sample.

In the present study, the youngest group
presented the lowest adherence to the MD, with
13.8% (12.2 males and 14.4 females) of the
participants in this age having a very low adherence,
58% (55.1 males and 59.1 females) scoring from 3-7
and only 28% (32.7 males and 26.1 females)
displaying a very high adherence to MD. Curiously,
our results are strikingly similar to those obtained in
a population of adolescents in the city of Matard
(Catalonia, Spain) [23]. The authors found that, in

high school male students, 12.6% had a very low
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adherence, 54.1% had a moderate adherence, and
33.3% a high adherence. In the case of females, 8.7%
graded with a low adherence, 64.3% with a moderate
adherence, and 27% with a high adherence. On the
other hand, previous studies have shown that there
are differences in the adherence to the MD
depending on the Spanish autonomous community
[19]. Our results were obtained from all over Spain,
although, unfortunately, at this stage it was not
possible to stratify the data according to the place of
residence of the participants, thus possible
differences due to region could have been diluted.
Additionally, although very few studies have used the
KIDMED index in older populations, in the study
performed by lturriagui et al., 2019 [22], also in Spain,
a population of 35-55-year-old women with a mean
age of 43.67+5.26 had a mean index of 7.52+2.99. Our
scores for females in these age ranges were: 25-39
year old 7.54 and that between 40-69 8.17, thus very
similar to the one found in the population of Iturriagui
et al [22], particularly for the youngest women; the
slightly higher MD values found in the oldest age
group might be due to the inclusion of people until
69, because MD adherence increases with age, as
discussed below.

Overall, females had lower BMI than males. In
all age groups there was a higher percentage of
females with a BMI below 18.5 and a higher
percentage of males with BMI compatible with the
presence of overweight and obesity. One of the
limitations of this study is that we did not ask about
the level of physical activity and it has been
demonstrated that, in general, males perform more
physical activity than females [24], which increases
BMI, thus another possibility is that males also had
higher BMI due to more volume of skeletal muscle
mass.

Although the mean KIDMED index was not
different amongst males and females, there was a
higher percentage of females which had a higher

adherence to MD, when the whole sample was
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considered. As the age in the different groups was
increased, so did the adherence in the MD in females,
whilst in males no differences were observed. At the
oldest age group, females had a significantly higher
adherence than males to MD. Because we have not
found previous studies analyzing differences across
ages, we cannot know the reason for this, but several
factors, or a combination of them could explain this
difference such as the fact that people eat less and
make different food choices as they get older, with a
tendency to consume less energy-dense sweets and
fast foods, and consume more grains, vegetables and
fruits [25]. Although it is relevant to mention that we
have only included those participants whose age was
up to 69, from this age, changes like reduced physical
and social activity, reduced care for keeping a specific
physical appearance, as well as the increasing
occurrence of morbidities and appetite loss, might
modify adherence to the MD, which warrants further
investigation.  Also, gender influences food
preferences and women were demonstrated to be
more inclined to a Mediterranean dietary profile [26-
27]. Additionally, a previous study has found that
adult females with a mean age of 36 years old
presented higher adherence index to the MD than
males [28], and this occurred also during the COVID-
19 lockdown [17-18]. Thus, regardless of the
situation, females tend to adhere more to MD.

Although older age correlated with higher
adherence to MD, it also correlated to a higher BMI,
as previously reported [29-30]. Maybe other factors,
such as sedentary life or hormonal changes, known to
impact people while aging [31-32], have influenced
our results. At the same time, adherence to MD might
have played a protective role, at least partially,
against an even higher BMI [33].

On the other hand, we observed that lower BMI
correlated with females, and that females in the
oldest age group had a greater adherence to MD than
males, which agrees with previous studies [26-27],

and with a higher educational level. The relationship
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between degree of education and BMI has been
extensively studied and many reports have found this
association [34-35]. This could be because the higher
the education degree, the higher the nutritional
knowledge and the individual awareness concerning
food related issues, which, together with a normally
higher income, favors individuals to be more prone to
follow balanced dietary patterns [34,36].
Additionally, previous studies highlighted that high
education is also positively associated with
environmental attitudes and increased pro-
environmental behaviors [37], which favors healthier,
more sustainable food choices, amongst other
beneficial effects for both the individual and the
environment.

In addition to the issues discussed above (i.e.,
the lack of information on the level of physical
activity), some limitations to this study must be
acknowledged, such as the predominance of females
in the sample and the very low percentage of
participants with a low educational degree which
could be due to the method that was used to obtain
the results of the KIDMED questionnaire (non-
random snow-ball sampling method). However,
Ekman et al. [38] affirmed that the bias associated
with  collecting  information  using  online
guestionnaires was not greater than that caused by
paper questionnaires. Additionally, since the
qguestionnaire was self-administered and online,
participants did not have the opportunity to ask about
any doubts that could be presented. However, the
KIDMED is a validated and widely used instrument for
rapid estimation of adherence to the Mediterranean
diet which does not seem to raise big doubts [19].
Finally, the World Health Organization (WHO) had
declared COVID-19 as a pandemic on the 11th of
March, and this might have influenced the eating
habits of some of the responders, though we believe
this unlikely affected our results because only 2

surveys were collected on the 11th of March or after.
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Probably the most important limitation of our
study has to do with the declaration of the pandemic
on that date. Indeed, not all of the groups evaluated
reached the minimum number of participants
required according to the power calculation analysis,
unfortunately. The Survey was initially planned to last
for a few more weeks, so that we expected to reach
that minimum number of participants per group (i.e.,
86). However, due to the occurrence of the pandemic
and the COVID-19 lockdown, we decided to limit the
study to the data collected before the 13th of March,
so that the results would correspond only to the

|II

“normal” eating habits just prior to confinement.
Despite this limitation, imposed by the unusual
pandemic situation, we consider that our report
provides important information for further studies,

particularly regarding women.

CONCLUSION

Overall, adherence to MD is medium in the young
population and tends to increase with age, especially
in the female population. Lower BMI are associated
to younger age, higher educational degree and
females, whilst adherence to MD is only related to
older age and higher educational degree.

The information on the adherence to MD
collected here, just before COVID-19 lockdown, offers
relevant baseline data for new studies addressing
issues such as the impact of the economic crisis
derived from the pandemic situation on the eating

habits of the Spanish population in the near future.
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