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We aim to assess the beneficial effects of the Mediterranean style-diet before and after

the period of confinement due to COVID-19 in a sample of 51 older patients who were

part of a clinical trial of the Instituto de Investigación sanitaria y Biomédica de Alicante

(ISABIAL, CEIM). Participants were randomly assigned to two conditions: experimental

vs. a control group. A pre-test survey assessment was conducted before confinement,

while a post-test survey was conducted after the confinement period. Adherence

to Mediterranean Diet and nutritional status were evaluated through self-reported

questionnaires. Individuals who initiated the Mediterranean Diet intervention program

before confinement increased 3.5% their level of adherence to the Mediterranean Diet

and maintained their nutritional status after the confinement. In the case of BMI, there no

were statistically significant differences between groups before and after confinement.

These results suggest that adherence to the Mediterranean Diet may play an important

role in the establishment of appropriate dietary guidelines in confinement situations such

as the COVID-19.
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INTRODUCTION

The Coronavirus disease (SARS-COV2), initially originated in the Chinese city of Wuhan in late
2019, has become a global health alarm due to its high infection potential and rapid spread.
This situation has led governments of most nations around the world, including Spain, to take
exceptional measures, such as the state of alarm, confining the entire population to their homes to
control the progress of the contagionS (1).

The limitation of the social and personal life of the population has had a significant impact on
people’s health, especially in terms of habits of physical activity, psychological health levels, and
eating patterns. Different studies have shown that the lockdown produced by the SARS-COV2
disease has triggered levels of anxiety, depression, perceived stress, and fear in the population, and
has led to greater alterations in food and nutritional status in general (2, 3). These lifestyle changes
caused by the lockdown can increase the risk of developing pathologies traditionally associated with
populational sedentary lifestyles such as obesity, type II diabetes, cardiovascular disease, or chronic
degenerative diseases (4). These diseases are particularly prevalent in the group of older people, who
are more vulnerable, due to physiological changes caused by age in different systems such as basal
metabolism, digestive system, cardiovascular system, nervous system, and motor system (5, 6).
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Hence, the importance of maintaining an active lifestyle and
healthy eating habits has been highlighted, especially in situations
of confinement (7). In this sense, one of the best dietary patterns
with the greatest health benefits is the Mediterranean Diet (MD)
model. The evidence accumulated to date suggests that the MD
plays a protective role in the prevention of numerous pathologies.
The MD is characterized by being rich in fruits and vegetables,
legumes, whole grains, nuts, and olive oil; because it is moderate
in dairy, fish and lean meats and because it includes occasional
consumption of red meats and derivatives and processed foods.
Besides, the MD pattern is also characterized by having a social
nature, that is, eating at the table with family, sharing experiences,
respecting local gastronomy and seasonal products, as well as
promoting an active lifestyle (8).

The benefits of the MD have been highlighted in numerous
individual studies and meta-analyses showing that it reduces
mortality rates by 8%, the risk of developing cardiovascular
disease by 10%, and other diseases by 4% (9). The MD has also
been shown to have a protective effect against the development
of some cancers and the delay in the onset of neurodegenerative
diseases associated with aging (10). The MD has been considered
to be the most beneficial diet due to anti-inflammatory and
antioxidative properties, particularly during aging. For example,
the effect of the Mediterranean Diet on Metabolic Health has
been found in a recent meta-analysis of controlled trials of
36,983 participants, which showed the beneficial changes in 18
of 28 metabolic syndrome components (11). Also, a recent meta-
analysis of cross-section studies comparing 13,733 participants
from 5 countries has shown a positive association between
adherence to the MD and longer telomere length. It has been
suggested that telomere shortening is the primary cause of aging.
Thus, MD may play an important role in the preservation of
telomere length and longevity (12).

Thus, following a healthy diet pattern such as the
Mediterranean diet, is important, given that the levels of
gene expression of cytokinins can be modified according to
the foods that are ingested and they may be able to modulate
the inflammatory processes, oxidative stress, and telomere
length related which have been associated with aging and
multiples diseases including COVID-19. There is evidence
showing that the key to the Mediterranean diet in modulating
the inflammatory response is due to the MD is characterized
by low cholesterol levels, high levels of antioxidants from fruits
and vegetables and high content of monounsaturated fatty acids
and polyunsaturated precedents from olive oil, nuts, and oily
fish (13).

From this perspective of promotingMediterranean health and
lifestyle, the objective of this work was to determine the degree
of adherence to the MD and the changes in nutritional status
before and after the lockdown in a sample of older citizens
residing in the Spanish Mediterranean. To date, the PREDIMED
multicenter, randomized prevention trial is the most important
study conducted in Spain that demonstrates the benefits of the
MD diet on health and in particular in cardiovascular disease
(14). A previous study conducted in Spain has demonstrated that
the COVID-19 confinement in Spain has led to the adoption of
better healthy dietary habits, including a higher adherence to the

MedDiet (15). However, a more recent work has also found that
the consumption of unhealthy food has also increased during
the pandemic situation caused by the COVID-19 infection in
Spain (4).

Given the previous positive findings of theMDwe hypothesize
that individuals who initiated an intervention program based on
the benefits of the MD before the lockdown will show adequate
adherence to theMD andmaintenance of their nutritional status.
To confirm this hypothesis, we evaluated a sample of 51 patients
who were part of the clinical trial of the Alicante Institute for
Health and Biomedical Research (ISABIAL, CEIM).

MATERIALS AND METHODS

Sample and Procedure
The sample included 51 older people from theMediterranean city
of Alicante (Spain). Participants ranged in age from 60 to 74 years
(M = 65, SD = 4, 67). Inclusion criteria were: (1) being over
60 years of age and having attended the scheduled consultation
of the health care professional of the health center, (2) having
a Body Mass Index (BMI) >25 Kg/m2. Exclusion criteria were:
patients with a score of 3 or more errors (if they had studies) in
the Pfeiffer’s Short Portable Mental Status Questionnaire which
evaluates the cognitive deterioration by means of 10 questions
(i.e., who is the current president?) (16) and four or more errors
(no studies), having reported reading and writing difficulties,
having followed dietary-nutritional treatment supervised by
a nutritionist over the past year, and being considered too
fragile according to medical or nursing criteria. Participants
were randomly assigned to two conditions: experimental vs.
control wait-list group. Ten participants were excluded from
the initial sample. Five participants (2.5%) were excluded due
to having followed a dietary treatment over the past year, 2
(1%) participants scored above three errors in the Pleiffer‘s
questionnaire and 3 (1.5%) declined participation. The remaining
51 participants were assigned to the experimental group (n =

25; 96% females; 4% males) or the control group (n = 26;
84.6% females; 15.4% males). During the follow-up (Time 2
and Time 3), two participants from the experimental group
dropped out of the intervention program and were classified as
non-completers, mostly because they refused to be part of the
follow-up data collection.

The study was approved by the Ethics Committee of
the Instituto de Investigación Sanitaria y Biomédica de
Alicante [ISABIAL (Health and Biomedical Research Institute
of Alicante)] (CEIm: PI2019/057). After being informed about
the study, their voluntary participation, and that they could
withdraw from the study with no consequences, participants
were requested to participate. Consents were obtained from
the entire sample. Several additional attempts were made by
the project staff to engage participants who did not return a
signed form.

Experimental Design
Participants were recruited from the Department of Health
Alicante—General Hospital (Spain). Demographic data,
including age, sex, nationality, employment status, financial
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income, weight, size, BMI, and hip-waist perimeter were
gathered from the participants. All participants completed a pre-
/post-test battery of questionnaires which included adherence
levels to the MD, anthropometric data, lifestyle, and physical
activity. For the experimental group, the pre-test battery was
followed by the implementation of the intervention program
over the subsequent 6 months, between September 2019 and June
2020 and 3 months of follow-up. The program consisted of nine
1-h individual sessions and six 2-h group sessions distributed
across 6 months. A cut-off ≥ 7 sessions of the total number
of sessions was used to classify participants as completers
(representing at least 80% attendance of the program).

Intervention Program
A multi-component intervention was performed for 6 months
and 3 of follow-up. Participants in the experimental group
received personalized training for weight management,
food education, psychological support, and self-care
recommendations. During the individual sessions, each
participant received a menu adapted to their needs based on the
MD. Besides, three group sessions were conducted. During the
group sessions, general training in MD, nutritional labeling, and
healthy recipes were provided Psychological support sessions
throughout the intervention included issues related to self-
control, anxiety management, emotional feeding, achievements,
and difficulties encountered during treatment, review of
weekly action plans, relaxation techniques, consolidation of
the new image, cognitive distortions, change management,
coping with uncertainty, and motivation to change. These
sessions were conducted by highly qualified psychology
professionals. For physical activity, at least 150min per week was
recommended, following the recommendations of the World
Health Organization (WHO). In these sessions, in addition
to the practice of physical exercise, training was included in
sedentarism (epidemiology and consequences), health benefits
of physical exercise, types of physical exercise, and community
benefits and resources for the practice of physical exercise. The
intervention program was conducted from September 2019
to March 2020. The follow-up was conducted from March to
June 2020 through several methods: telephone, whatsAppTM,
mail and a short electronic questionnaire which was shared via
Google survey platform. Also, all participants who received the
intervention were invited to participate several online courses
about healthy diet during confinement within the Aula de la
Salud of the University of Alicante (see https://mayoresalud.ua.
es/formacion/#alimentacion).

Measures
Eating Habits
To determine the degree of adherence to the MD, we employed a
specific short questionnaire of 14 items validated for the Spanish
population and used by the Mediterranean Diet Prevention
group (PREDIMED) (17). To obtain the score, each item with
a positive connotation for the MD is assigned a value of +1
and, if the item has a negative connotation, it receives a value
of −1. From the sum of the values obtained in the 14 items,
the degree of adherence is determined, establishing two levels,

such that if the total score is ≥9, the score reflects a good level
of adherence and if the total sum is <9, the score shows low
adherence. To determine participants’ eating habits, a dietary
interview was prepared, following the guidelines of the Spanish
Society of Dietitians-Nutritionists.

Sociodemographic and Clinical Variables
An ad hoc questionnaire was used to collect sociodemographic,
clinical, and lifestyle data. The sociodemographic data
contemplated in our study were age, sex, marital status,
years of schooling, and place of residence. The clinical variables
studied were systolic and diastolic blood pressure, weight, and
height. Finally, the lifestyle variables studied were actual alcohol
consumption (never or yes on a regular basis) tobacco use (never
or yes on a regular basis), and physical activity (hours/weeks).

Anthropometric Variables
Standardized methods were used to measure anthropometric
data. Bodyweight was measured using a vertical mechanical scale
with SECA700 R© sliding weights, with an accuracy of 100 g.
Height was measured with an accuracy of 0.2 cm, using the
vertical meter. With the data of weight in kg and height in
cm, the BMI was calculated (BMI = weight/height2; that is,
Kg/m2). BMI was interpreted using theWHO classification (BMI
< 18.8 = low weight; BMI between 18.5 and 24.99 = normal
weight; BMI between 25 and 29.9 = overweight; and BMI > 30
= obesity). Body perimeters were measured in triplicate (later
obtaining the mean) with an extendable tape measure. The waist
perimeter measurement was performed below the rib cage and
above the navel (the narrowest waist circumference). The hip
perimeter was taken horizontally at the maximum extension area
of the buttocks (largest posterior protrusion). With the result of
the two measurements, the waist-hip index (ICC = waist/hip)
was calculated. To assess the presence of cardiovascular risk,
participants were classified according to the result of the waist-
hip index. In the case of women, cardiovascular risk was
determined when the index was 0.85 or more and, for men, when
it was 0.94 or more.

Statistical Analysis
Descriptive statistics were used to define the proportion of
responses for each question and the total distribution of the
questionnaire. The normality of the data was confirmed using
the Shapiro-Wilks W-test. Values were reported as means and
percentage. To assess the intervention effect before and after the
confinement period, two independent Generalized Estimating
Equations (GEE) for the dichotomous variables “adherence
to MD” and “obesity” were applied using the binomial link
function with an exchangeable correlation structure and adjusted
by age. These analyses were performed using the geepack R
program v.4.0.2. Furthermore, the percentage change between
scores from T1 to T2 was calculated following this formula:
[(T2-T1/T1)]∗100. These analyses were performed using IBM
SPSS, Statistics for Windows, Version 24.0, considering p < 0.05
as significant.
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TABLE 1 | Sociodemographic characteristics of the participants.

Control Experimental Total P

group group

N = 26 N = 25

Age 66.69 ± 5.14 63.44 ± 3.40 65.1 ± 4.67 0.01

Sex 0.61

Female 24 (92.3) 22 (88.0) 46 (90.2)

Male 2 (7.7) 13 (12.0) 15 (9.8)

Marital status 0.54

Married 17 (65.4) 19 (76.0) 36 (70.6)

Others 9 (34.6) 6 (24.0) 15 (29.4)

Nationality

Spanish 26 (100.0) 25 (100.0) 51 (100.0)

Occupational situation 0.12

Full-Party time/employee 5 (19.2) 11 (44.0) 16 (31.3)

Retired 16 (61.6) 9 (36.0) 25 (49.0)

Other 5 (2, 18) 5 (20.0) 10 (19.7)

Coexistence

At home alone 6 (23.1) 3 (12.0) 9 (17.6) 0.58

At home with my partner 19 (73.1) 21 (84.0) 40 (78.4)

Others 1 (3.8) 1 (4.0) 2 (3.9)

Educational level 0.19

No studies 1 (3.8) 1 (4.0) 2 (3.9)

Primary studies 11 (42.3) 4 (16.0) 15 (29.4)

Middle studies 10 (38.5) 12 (48.0) 22 (43.1)

Higher education 4 (15.4) 8 (32,0) 12 (23.5)

Income 0.25

<1000e 13 (50.0) 8 (32.0) 21 (42.0)

>1000e 13 (50.0) 17 (68.0) 30 (58.0)

Tobacco use 0.66

Yes 2 (7.7) 3 (12.0) 5 (9, 8)

No tobacco use 24 (92.3) 22 (88.0) 46 (90,2)

Alcohol consumption 0.78

Yes 12 (46.2) 13 (52.0) 25 (49.0)

Doesn’t drink alcohol 14 (53.8) 12 (48.0) 26 (51.0)

RESULTS

All participants in the study had Spanish nationality and lived in
the province of Alicante. The average age of the control groupwas
66.60 years vs. 63.44 years of the experimental group. Regarding
marital status, there were no single participants, and more than
65% of the sample, both in the experimental group and the
control group, was married. In the case of employment, 40% of
the participants in the experimental group were active full-time
compared to 7.7% of the control group. Regarding coexistence,
more than 70% of the participants lived with their partner, and
none of the participants lived in residences or in the home
of other relatives. All the other sociodemographic and lifestyle
variables are shown in Table 1.

As displayed in Table 2, there were a significant effect of
intervention in the experimental group after adjusted for age
(OR 9.8, 95% CI 3.61-26.78), p < 0.001. However, there were

TABLE 2 | GEE models for high adherence to MD and for Obesity.

OR IC 95% P-value

High adherence to MD

GROUP Control 1

Experimental 9.83 (3.61–26.78) <0.001

Age (years) 1.01 (0.92–1.12) 0.779

Obesity

GROUP Control 1

Experimental 0.90 (0.38–2.14) 0.812

Age (years) 0.96 (0.87–1.05) 0.371

TABLE 3 | Mean of percentage change by groups in the score of Adherence to

the MD and nutritional status before and after the lockdown.

Mean (SD)

before lockdown

Mean (SD)

after lockdown

Percentage

change

Adherence to MD (PREDIMED total score)

Control group 7.88 ± 1.75 7.88 ± 2.75 0.00%

Experimental group 9.00 ± 1.68 9.32 ± 1.68 3.50%

BMI

Control group 31.98 ± 3.88 32.05 ± 3.95 0.21%

Experimental group 31.05 ± 4.38 31.08 ± 4.44 0.09%

MD, Mediterranean diet; BMI, body mass index.

no significant effect of the intervention regarding the BMI, again
after adjusted for age (OR 0.90, 95% CI 0.38-2.14), p < 0.812.

Table 3 shows adherence to MD and nutritional status before
and after the lockdown, taking into account the distribution
into the experimental group or the control group. Regarding
adherence toMD, in the control group, no variation was observed
before and after the lockdown, but in the case of the experimental
group, there was a significant improvement of 3.5% of percentage
of change to adherence toMD. Concerning nutritional status, the
experimental there were few variations after the lockdown with
no significant effect before and after lockdown.

Table 4 shows the dietary behavior of participants during
the lockdown. We observed that more than 60% of the control
group participants ingested more food during the lockdown
compared to 48% of the experimental group. Concerning the
way of cooking, we found that the experimental group changed
the way they cooked to a healthy cooking style in 84% of cases.
Finally, concerning snacking throughout the day, we observed
that more than 50% of the participants in both groups performed
some type of snacking, in 56% of the cases due to anxiety in the
experimental group vs. 34.6% in the control group.

DISCUSSION

The COVID-19 lockdown has significantly affected the
population’s dietary patterns and physical activity, with most
studies showing that it is strongly associated with increased
weight gain and BMI. These negative effects have been associated
with high levels of isolation, fear, anxiety, and depression
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TABLE 4 | Eating behavior during the lockdown in the control group and the experimental group.

Control group Experimental group

Yes No n (%) Yes n (%) No n (%)

n (%) n (%) n (%) n (%)

Have you eaten more food than normal during the lockdown? 16 (61.5) 10 (38.5) 12 (48.0) 13 (52.0)

If yes, was it healthy food? 15 (57.7) 11 (42.3) 16 (64.0) 9 (36.0)

Have you changed the way you cook during the lockdown? 5 (19.2) 21 (80.8) 8 (32.0) 17(68.0)

If so, has it been healthy? 22 (84.6) 4 (15.4) 21 (84.0) 4 (16.0)

Have you snacked throughout the day during the lockdown? 14 (53.8) 12 (46.2) 15 (60.0) 10 (40.0)

If yes, was it due to anxiety? 9 (34.6) 17 (65.4) 14 (56.0) 11 (44.0)

generated by the current emergency crisis. However, while
lockdown is a necessary measure to protect public health, it is
also necessary to provide global interventions to mitigate the
negative lifestyle patterns that are commonly manifested during
confinement periods, particularly among older people, who are
more vulnerable to adverse outcomes (18).

In the current study, we examined the changes in nutritional
status in a sample of older residents of the SpanishMediterranean
area before and after confinement due to COVID-19. Also, we
examined how the adherence to the Mediterranean diet may
play a protective role in nutritional status during the lockdown.
As we hypothesized, individuals who began an intervention
program based on the Mediterranean diet before confinement
could maintain their nutritional status and increase their level of
adherence to the MD after confinement. Similar to our findings,
the beneficial effects of the MD has been recently found in
a Spanish study examining dietary changes of Spanish adult
population during the COVID. Authors found that the adherence
to the MD increased by 0.8 points during the three first weeks of
confinement period as compared with previous habits (15).

Most studies have reported that diets that reduce calorie intake
for weight loss are frequently unbalanced, given that these diets
are mainly aimed at the reduction of intake of carbohydrates and
an increase of fats and proteins (19). In contrast, theMD can help
in weight control and generate a balanced nutritional status, as
it has been reported as one of the best models of healthy eating
due to its contribution to good health (20). Mediterranean diet,
which has been considered as rich in nutrients with antioxidant
and anti-inflammatory effect may have health benefits for older
people, including the prevention of neurodegenerative disease
and the modification of the immune and inflammatory response
(21). Mediterranean diet has been associated with beneficial
effects on weight circumference, blood lipids, and blood pressure
(13). It also plays an important role in bone mineralization,
which is particularly significant in lockdown situations due to
the reduction of physical activity and mobility. Unfortunately,
nutritional status as a preventive measure is not well-considered
in the current emergency crisis (22, 23).

We have reported how educational interventions based on
the beneficial effects of the Mediterranean diet can create an
environment in which people can evaluate the positive outcomes
of following the recommended lifestyle patterns of (24) as well
as receiving guidance to maintain healthy choices under adverse

situations such as the COVID-19. This set of circumstances
is particularly significant in older people, given that body
composition tends to change with aging, and the lockdown can
lead to a loss of muscle mass and functional mobility due to
lack of physical activity and weight gain. Additional studies are
needed to support the current findings in Spain and worldwide,
given the current emergency crisis due to COVID-19.

There are several limitations in the current study that suggest
areas for future research. Firstly, we used a small sample size
conducted in a single city in Spain, and therefore, researchers
and interventionists must use caution when generalizing the
findings to other areas in Spain or Europe. Second, measures
were estimated based on self-reported data. Thus, some patients
may underestimate their responses to the questionnaire. Also,
many of the variables assessed in this study were derived from
single-item measures, a common technique in epidemiological
research. Therefore, future studies could be addressed using
validated multi-item measures of the constructs and including
possible determinants of the MD and nutritional status. Finally,
future research could evaluate the effectiveness and feasibility
of culturally tailored interventions for older Spanish citizens
and families, which target some of the variables associated with
nutritional status found in this study. Despite these limitations,
this study provides solid evidence of the effectiveness of the MD
on the maintenance of weight and nutritional status of the older
population. Future research should seek to replicate the study
in Spain and also explore the impact of the MD in clinical and
mental health outcomes.

CONCLUSION

In conclusion, adherence to the Mediterranean-style diet can
play an important role in the establishment of appropriate
dietary guidelines in lockdown situations. To achieve nutritional
and health improvements global interventions are needed to
mitigate the negative lifestyle patterns that are commonly shown
during confinement periods, particularly among older people,
who are more vulnerable to adverse outcomes. Research of
the beneficial effects of MD has shown that the MD can
contribute to the prevention of physical and neurodegenerative
diseases and also to the modification of the immune and
inflammatory response. Educational strategies of recommended
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intake should be specific, measurable, achievable, realistic,
and timely (SMART), based on the effects of the MD on
health, and they should be accompanied by physical activity
to create an environment in which people can evaluate the
positive outcomes.
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