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Abstract
Objective: this study analyzed the association between adherence to the Mediterranean diet and proxy-reported physical fitness among Spanish 
and Brazilian youths during the COVID-19 lockdown according to several inequality indicators. 

Methods: we conducted a cross-sectional study with parents and guardians of children and adolescents from Spain and Brazil. The evaluation 
process was through the use of online questionnaires. Adherence to the Mediterranean diet was assessed using the Mediterranean Diet Quality 
Index in Children and Adolescents. Proxy-reported physical fitness was determined using the International Fitness Scale. Inequality indicators 
(gender, nationality, socioeconomic status, and parents/guardians’ education level) were evaluated with a survey completed by the participants’ 
parents/guardians. Binary logistic regression models estimated the association between adherence to the Mediterranean diet and proxy-reported 
physical fitness, with stratification according to inequality variables. A total sample of 1099 Spanish and Brazilian individuals (47.6% girls, aged 
3 to 17 years) were included in the analysis. 

Results: compared to the “improvement needed to Mediterranean diet” category, the “optimal Mediterranean diet” group was significantly 
associated with “very good” physical fitness in boys (OR = 1.5; 95 % CI: 1.0-2.1) and in participants with parents/legal guardians’ education 
level without university studies (OR = 1.5; 95 % CI: 1.0-2.4). 

Conclusions: gender and parents/guardians’ education level plays a significant role in the association between the “optimal Mediterranean Diet” 
and “very good” physical fitness level in Spanish and Brazilian children and adolescents. Future prospective studies are needed to investigate 
the role of inequality indicators in this relationship.
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Resumen
Objetivo: este estudio analizó la asociación entre la adherencia a la dieta mediterránea y la aptitud física autoinformada entre jóvenes españoles 
y brasileños durante el confinamiento de COVID-19 según varios indicadores de desigualdad. 

Métodos: se realizó un estudio transversal con padres y tutores de niños y adolescentes de España y Brasil. El proceso de evaluación fue a través 
del uso de cuestionarios online. La adherencia a la dieta mediterránea se evaluó mediante el índice de Calidad de la Dieta Mediterránea en Niños 
y Adolescentes. La aptitud física declarada por los padres se determinó mediante la Escala Internacional de Aptitud Física. Los indicadores de 
desigualdad (género, nacionalidad, estatus socioeconómico y nivel educativo de los padres/tutores) se evaluaron con una encuesta completada 
por los padres/tutores de los participantes. Los modelos de regresión logística binaria estimaron la asociación entre la adherencia a la dieta 
mediterránea y la aptitud física informada por los progenitores, estratificando según las variables de desigualdad. Se incluyó en el análisis una 
muestra total de 1099 individuos españoles y brasileños (47,6 % niñas, de 3 a 17 años). 

Resultados: en comparación con la categoría de “necesidad de mejorar la dieta mediterránea”, la de “dieta mediterránea óptima” se asoció 
significativamente con una aptitud física “muy buena” en los chicos (OR = 1,5; IC del 95 %: 1,0-2,1) y en los participantes con nivel educativo 
de los padres/tutores sin estudios universitarios (OR = 1,5; IC del 95 %: 1,0-2,4). 

Conclusiones: el género y el nivel educativo de los padres/tutores legales desempeñan un papel significativo en la asociación entre la “dieta 
mediterránea óptima” y el nivel de condición física “muy bueno” en niños y adolescentes españoles y brasileños. Se necesitan futuros estudios 
prospectivos para investigar el papel de los indicadores de desigualdad en esta relación.

Palabras clave: 
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INTRODUCTION

Physical fitness (PF) is considered a powerful marker of 
health for children and adolescents due to its benefits for sev-
eral health outcomes (1). The scientific literature suggests that 
cardiorespiratory fitness (2), and muscular fitness (3) are the  
main indicators of health in children and youth. Besides  
the benefits that PF provides to children and adolescents during 
their development, the scientific literature has reported a pro-
spective negative association between muscular fitness and 
adiposity and cardiometabolic parameters in later life (4). Also, 
strong evidence supports that higher levels of cardiorespiratory 
fitness during the childhood and adolescence are associated 
with a healthier cardiovascular profile later in life (5).

The relationship between PF and adherence to the Mediter-
ranean diet (MD) has been previously studied and a recent me-
ta-analysis has concluded that an improvement of dietary habits 
towards those proposed by MD is associated with higher PF in 
children and adolescents (6). Although the relevance of adhering 
to MD over PF in children has been suggested (7), it seems that 
MD does not overcome the effect that fitness could have in the 
relationship with cardiovascular risk, as it was found in a study 
with 2477 adolescents (8).

The pandemic caused by COVID-19 has impacted negatively 
in children and adolescents’ movement behaviors (9); it is well 
known that a reduction in physical activity and an increase in 
sedentary behavior have negative effects on PF (10). Regarding 
the dietary habits, the population in general reported an increase 
in the number of snacks consumed and also an increase in meal 
numbers and frequency; however studies reporting these dietary 
habits in younger population are scarce (11).

These indicators, associated with obesity and metabolic 
health, are elevated in people with low socioeconomic status 
and in some ethnicities, therefore it is suggested that solutions 
should be provided to facilitate this situation (12). In addition, it is 
recognized that social determinants of health have presented an 
even bigger effect during the COVID-19 pandemic (13), hence it 
is necessary to provide new insights on the role of these deter-

minants in relation with PF and MD. Given that a reduction of PF 
during the COVID-19 pandemic has been estimated (14), there is 
a lack of information about its association with MD and the role 
of social determinants on this relationship. Thus, the aim of this 
study was to assess the association between adherence to MD 
and proxy-reported general PF among Spanish and Brazilian chil-
dren and adolescents during the COVID-19 lockdown, according 
to several inequality indicators (gender, nationality, socioeconom-
ic status, and parents/guardians’ education level). 

METHODS

STUDY DESIGN AND PARTICIPANTS

Parents and guardians of children and adolescents aged be-
tween 3 and 17 years old were contacted through different dis-
semination ways to be enrolled in an online survey. The online 
survey was administrated during 15 days in Spain and Brazil (be-
tween March and April 2020). It required 15 minutes to be com-
pleted and contained an informed consent at the beginning. They 
were asked to complete the survey in case they had been at home 
with restrictions of going out during the previous week. In total,  
1263 participants completed the online survey, but 164 were re-
moved for different reasons (outside the age range or missing val-
ues). The STROBE statement for nutritional epidemiology was used 
for reporting this study supplementary table I.

ETHICS

This study was conducted according to the guidelines laid 
down in the Declaration of Helsinki and all procedures involving 
human subjects were approved by the Ethical Committee of the 
Catholic University of Murcia in Spain (Registration: CE112001) 
and the Technical University of Paraná in Brazil (Registration: 
4.275.232). Written informed consent was obtained from all par-
ticipants.
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Table I. Descriptive characteristics of participants (n = 1099)

Variables Values*

Age (years) 11.5 ± 4.5

BMI (z-score) 0.9 ± 2.0

Gender (%)
Boys
Girls

52.4 (49.4-55.4)
47.6 (44.6-50.6)

Nationality (%)
Spanish
Brazilian

55.0 (52.0-57.9)
45.0 (42.1-48.0)

SES (%)
Low SES
Medium SES
High SES

32.9 (30.2-35.8)
48.1 (45.1-51.1)
18.9 (16.7-21.4)

Parents/legal guardians’ education level (%)
No university studies
University studies

51.0 (48.0-54.0)
49.0 (46.0-52.0)

Adherence to the MD (%)
Optimal MD
Improvement needed MD

44.3 (41.3-47.3)
55.7 (52.7-58.7)

General PF (%)
Very good PF
Rest PF categories

26.8 (24.2-29.5)
73.2 (70.5-75.8)

BMI: body mass index; MD: Mediterranean diet; PF: physical fitness; SES: socioeconomic status. *Age and BMI are presented as mean (standard deviation). 
Categorical variables are presented as percentage (95 % confident interval). 

SOCIODEMOGRAPHIC INFORMATION

General sociodemographic information from the parents/guard-
ians was requested in the first part of the online survey, including 
information about nationality, socioeconomic status (SES) (as-
sessed by the Family Affluence Scale III) (15), parents/guardians’ 
education level, and children and adolescents’ age and gender. 

ANTHROPOMETRIC PARAMETERS 

Weight and height were proxy-reported by parent/guardians 
about their children. Body mass index (BMI) was calculated follow-
ing standard procedures and then BMI (z-score) was computed (16).

PROXY-REPORTED PHYSICAL FITNESS

The International Fitness Scale (IFIS) was used to assess proxy-re-
ported PF (17). This scale is a short, self-administered scale that 
assess PF. The IFIS is composed of five Likert-scale questions ask-
ing the perceived overall fitness, cardiorespiratory, muscular fitness, 
speed-agility, and flexibility in comparison with their friends. For the 
current study, only the overall fitness item was selected. 

Even though the Likert-scale is composed of five categories 
(“very poor”, “poor”, “average”, “good” and “very good”), the re-
sults of the current study were collapsed into two new categories 
as follows: “very good” PF category and the other PF categories 
(“very poor”; “poor”; “average” and “good”). This categorization 
was done to increase the statistical power and to focus the anal-
ysis on the “very good” category.

ADHERENCE TO THE MEDITERRANEAN DIET

To assess adherence to MD the Mediterranean Diet Quality In-
dex in Children and Adolescents was used (18). It was complet-
ed by the participants’ parents/guardians, and it is composed by  
16 dichotomic questions, 12 of them about positive aspects and 
4 of them about negative aspects related to MD. Answering in the 
affirmative to positive questions adds 1 point, while answering in 
the affirmative to negative questions detracts 1 point. Negative 
answers to all the questions are coded as zero. The total score of 
the Mediterranean Diet Quality Index in Children and Adolescents 
index ranges from 0 to 12 points. 

The results were organized in three categories: “Optimal 
MD” (> 8 points); “improvement needed to adjust intake to  



394 J.   Brazo-Sayavera et al.

[Nutr Hosp 2023;40(2):391-399]

Mediterranean patterns” (4-7 points); and “very low diet quality”  
(< 4 points). The last two categories were collapsed into one 
category, which was defined as “improvement needed to MD”. 
This categorization was done to increase the statistical power 
and focusing the analysis on the “optimal MD” category.

STATISTICAL ANALYSIS

The Statistical Package for Social Sciences v.25 (SPSS, IBM 
Corp., Armonk, NY, USA) was used to perform all the analyses. 
Data were expressed as mean (standard deviation) for contin-
uous variables, while categorical variables were expressed as 
absolute frequency (percentage). 

The Chi-squared test was used to test the association of differ-
ent categorized variables of inequality with exposure and outcome. 

To determine the odds ratio of proxy-reported “very good” PF in 
relation to adherence to MD, a binary logistic regression was per-
formed stratifying the sample according to inequality variables (gen-
der, nationality, SES, and parents/guardians’ education level). Inter-
action between inequality indicators (nationality, SES, and parents/
guardians´ education level), proxy-related PF and adherence to the 
MD were tested. A p value ≤ 0.05 was set for statistical significance. 

RESULTS

The interaction between inequality variables in the association 
between proxy-reported PF and adherence to MD was reported 
with a statistically significant interaction in nationality, SES, and 
education level (p < 0.05 for all), while no statistically significant 
interaction was found for gender (p > 0.05). 

Descriptive characteristics of the sample are presented in ta-
ble I. Of the total sample of participants, 1099 in total, a higher 
percentage were boys (52.4 %), Spanish (55.0 %), medium SES 
(48.1 %), and with parents/legal guardians without university stud-
ies (51.0 %). Most of the sample need improving MD adherence 
(55.7 %) and only 26.8 % of participants reported “very good” PF. 

The proxy-reported general PF stratified by inequality indicators 
is presented in table II. A lower proportion of participants reported 
“very good” PF. Most of the participants reporting “very good” PF 
in each inequality indicator were boys (32.6 % vs 20.3 % of girls;  
p < 0.001), participants from Brazil (28.1 % vs 25.7 % from Spain; 
p > 0.05), also more classified in the high SES level (31.7 % vs 
29.1 and 20.4 % in medium and low SES, respectively; p < 0.05), 
or with parents/legal guardians’ education level with university 
studies (31.4 % vs 22.3 % without university studies; p = 0.001). 

The adherence to MD stratified by inequality indicators is pre-
sented in table III. A lower proportion of participants reported an 
“optimal” MD. Most of the participants reporting “optimal” MD were 
boys (46.0 % vs 42.4 % of girls; p > 0.05), participants from Spain 
(47.2 % vs 40.8 % from Brazil; p < 0.001), classified as high SES 
level (53.8 % vs 46.9 and 35.1 % of medium and low SES, respec-
tively; p < 0.05), and with parents/legal guardians with university 
studies (47.4 % vs 41.4 % without university studies; p < 0.05). 

Figure 1 and supplementary table II shows the odds ratio of re-
porting “very good” PF in accordance with the reporting an “optimal 
MD” level of adherence to the MD. Each part of the figure shows 
comparisons by the social determinants described previously (gen-
der, nationality, SES, and parents/guardians’ education level). A 
higher odd of presenting a “very good” PF was found in both boys 
and girls with “optimal” adherence to the MD (OR = 1.5; 95  %  
CI: 1.0-2.1; p < 0.05 vs OR = 1.1; 95 % CI: 0.7-1.8; p > 0.05) 
in comparison with the reference category, but only in boys the 
association was statistically significant. Both nationalities (Spanish 
and Brazilian) presented higher odds of reporting “very good” PF 
when also reporting “optimal” MD (OR = 1.4; 95 % CI: 0.9-2.1 and  
OR = 1.3; 95 % CI: 0.8-1.9, respectively), but the odds were not 
statistically significant. Regarding the SES, when participants were 
classified in the low and medium SES level, they presented higher 
odds of reporting a “very good” PF with an “optimal” MD (OR = 1.7; 
95 % CI: 0.9-2.9 and OR = 1.4; 95 % CI: 0.9-2.1, respectively), but 
not for participants classified in the “high SES” level (OR = 0.8; 95 %  
CI: 0.4-1.4); however, the odds were not statistically significant. 
Finally, participants with parents/legal guardians’ education level 
without university studies presented statistically significant odds of 
reporting “very good” PF with an “optimal” MD (OR = 1.5; 95 %  
CI: 1.0-2.4; p = 0.05) in comparison with those with university stud-
ies (OR = 1.2; 95 % CI: 0.8-1.7; p > 0.05).

DISCUSSION

The aim of the current study was to analyze the association 
between adherence to MD and proxy-reported general PF in 
a sample of children and adolescents from Spain and Brazil 
during the COVID-19 lockdown according to gender, nationality, 
SES, and parents/guardians’ education level. The main results 
show that boys reporting “optimal” MD are more likely to report 
“very good” PF when compared to girls. In addition, those par-
ticipants whose parents/legal guardians reported no university 
studies were more likely to report “very good” PF when re-
porting “optimal” MD in comparison with the university studies 
category. Regarding the rest of inequalities analyzed, although 
nationality and/or SES were associated to proxy-reported PF 
and adherence to MD, no statistically significant odds ratio of 
reporting “very good” PF was observed when participants re-
ported “optimal” MD.

Overall, previous evidence has observed a positive relation-
ship between MD and cardiorespiratory/muscular fitness, and a 
negative relationship with speed-agility, suggesting that an im-
provement of the MD pattern could be associated with higher PF 
in the youth (6). A study with results based on PF field test with 
data before the COVID-19 pandemic also observed the associ-
ation between adherence to MD and PF level (19). In this sense, 
the relationship between physical activity and MD (6,20) is well 
known, as well as between physical activity and PF in children 
(21). Therefore, those participants with higher standards of life-
style (physical activity and high adherence to MD) could be more 
likely to score higher in PF test (reported or field-based). 
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Table II. Proxy-reported general physical fitness according to inequality indicators (n = 1099)

Variables
Very good PF 

(n = 294)

Rest of PF 
categories
(n = 805)

p*

Gender (%)
Boys (n = 576)
Girls (n = 523)

32.6 (28.8-36.6)
20.3 (16.9-24.0)

67.4 (63.4-71.2)
79.7 (76.0-83.1)

< 0.001

Nationality (%)
Spanish (n = 604)
Brazilian (n = 495)

25.7 (22.2-29.3)
28.1 (24.2-32.3)

74.3 (70.7-77.8)
71.9 (67.7-75.8)

0.368

SES (%)
Low SES (n = 362)
Medium SES (n = 529)
High SES (n = 208)

20.4 (16.4-25.0)
29.1 (25.3-33.2)
31.7 (25.5-38.5)

79.6 (75.0-83.6)
70.9 (66.8-74.7)
68.3 (61.5-74.5)

0.003

Parents/legal guardians’ education level (%)
No university studies (n = 561)
University studies (n = 538)

22.3 (18.9-26.0)
31.4 (27.5-35.5)

77.7 (74.0-81.1)
68.6 (64.5-72.5)

0.001

PF: physical fitness; SES: socioeconomic status. *Statistical significance at p < 0.05. Values are presented as percentage (95 % confidence interval). 

Table III. Adherence to Mediterranean diet according to inequality indicators (n = 1099)

Variables
Optimal MD

(n = 487)

Improvement 
needed in MD

(n = 612)
p

Gender (%)
Boys (n = 576)
Girls (n = 523)

46.0 (41.9-50.2)
42.4 (38.2-46.8)

54.0 (49.8-58.1)
57.6 (53.2-61.8)

0.235

Nationality (%)
Spanish (n = 604)
Brazilian (n = 495)

47.2 (43.1-51.3)
40.8 (36.4-45.3)

52.8 (48.7-56.9)
59.2 (54.7-63.6)

0.034

SES (%)
Low SES (n = 362)
Medium SES (n = 529)
High SES (n = 208)

35.1 (30.2-40.2)
46.9 (42.6-51.2)
53.8 (46.8-60.8)

64.9 (59.8-69.8)
53.1 (48.8-57.4)
46.2 (39.2-53.2)

< 0.001

Parents/legal guardians’ education level (%)
No university studies (n = 561)
University studies (n = 538)

41.4 (37.2-45.6)
47.4 (43.1-51.7)

58.6 (54.4-62.8)
52.6 (48.3-56.9)

0.044

MD: Mediterranean diet; SES: socioeconomic status. *Statistical significance at p < 0.05. Values are presented as percentage (95 % confidence interval). 

Figure 1. 

Odds ratio of having very good physical fitness in relation to an optimal level of 
adherence to Mediterranean diet, stratified by gender, nationality, socioeconomic sta- 
tus, and parents/guardians’ education level (Univ.: university; SES: socioeconomic  
status. *p-value ≤ 0.05).
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GENDER

The current study shows differences between boys and girls 
regarding proxy-reported PF and adherence to MD. Boys are rep-
resented in a higher proportion in the “very good” level of PF and 
in the “optimal” level of adherence to MD when compared with 
girls. Also, males who have a “very good” level of PF are more 
likely to have good MD. However, this association was not pres-
ent in females. In this line, gender disparities in PF have been 
extensively informed by the scientific literature. A recent obser-
vational study (22) reported that boys presented higher odds to 
meet aerobic capacity fitness standards than girls in a sample 
of 15,052 children (average age, 10.7 years). Although the 
differences observed in the current study were obtained using 
proxy-reported data collected during the COVID-19 lockdown, 
results are consistent with the previous knowledge. 

Also, it is important to highlight that a higher proportion of boys 
reported “very good” PF in comparison with girls (p < 0.001), 
while no differences between the proportion of boys and girls 
that reported “optimal MD” was observed (p = 0.235). A previous 
study suggests that an optimal adherence to MD is not enough to 
reduce cardiometabolic risk and it might be combined with high-
er levels of PF (8). Therefore, even though the proportion of girls 
with “optimal MD” in the current study is similar to the proportion 
of boys, this proportion of girls might not be sufficiently protected 
against cardiometabolic risk due to the level of PF reported. 

NATIONALITY

Similar proportions of participants from both countries reported 
“very good” PF, while a higher proportion of Spanish participants 
reported “optimal MD” in comparison with their Brazilian counter-
parts. In line with this, the analysis of MD in Brazil is scarce yet, 
and the translation and cultural adaptation of the tool used in the 
current study is recent (23). Generally, Spain is one of the European 
countries reporting the lowest adherence to MD in both children 
and adolescents (20); however, the current study report almost half 
of Spanish participants with an “optimal” level of adherence to MD. 
Brazil is located in a different latitude and altitude, and their dietary 
patterns could differ from those related to MD in accordance with 
previous knowledge (24). Then, mixing these two countries in this 
study might have led to controversial results respect those expected 
for Mediterranean and not Mediterranean countries (25).

SOCIOECONOMIC STATUS AND PARENTAL 
EDUCATION LEVEL

The lower odds of reporting “very good” PF by reporting “op-
timal MD”, the higher SES has been observed among the par-
ticipants in the current study. However, participants with high-
er SES represent a higher proportion reporting “very good” PF  
(p = 0.003) and “optimal MD” (p < 0.001) with respect to the other 
two SES. These two facts are in accordance with previous studies 

reporting a lower performance in PF tests in children with lower 
SES (26) and also higher SES associated with higher adherence 
to MD (27). Also, due to the well-known relationship between SES 
and education level, it was expected to find similar results regard-
ing parental education level. Hence, those participants with par-
ents/legal guardians holding “university studies” reported a higher 
statistically significant proportion of participants with “very good” 
PF (p = 0.001) and a higher statistically significant proportion of 
participants with “optimal MD” (p = 0.044). However, participants 
with parents/legal guardians with “no university studies” had higher 
odds of “very good” PF when they reported “optimal MD” (OR = 1.5; 
95 % CI, 1.0-2.4, p = 0.05) in comparison with the odds observed 
in the category “university studies” (OR = 1.2; 95 % CI, 0.8-1.7, p 
= 0.464). It is well-known the role of the mothers’ education level in 
relationship with children and adolescents’ dietary habits (27), and 
this fact could have influenced the observed results, but the current 
study did not register which of the parents completed the survey, 
therefore these results must be interpreted with caution. In addition, 
parental educational level mediates the association between adher-
ence to MD and obesity (28), therefore this social factor must be 
considered in these relationships.  

STRENGTHS AND LIMITATIONS

The current study presents the strength of analyzing the asso-
ciation during the COVID-19 lockdown, when social inequalities 
have been shown as strong factors affecting differences between 
people. Also, it is relevant to highlight that this study used a ques-
tionnaire to report PF and results are in accordance with a pre-
vious study using field tests (22), which could be relevant to test 
larger sample size since the use of questionnaires requires less 
time in comparison with field tests. 

Also, there are limitations to be recognized. This is a cross-sec-
tional study; therefore, conclusions should be interpreted with 
caution. Also, each country adopted different restrictions that 
could have affected in different ways to the workers in each SES. 
Besides, due to the impossibility to assess PF using field test, the 
current study used a proxy-reported PF questionnaire, which has 
limitations to report the real PF status. In addition, we recorded 
only the education level of the person that completed the survey 
when it has been observed that mother’s education is a determi-
nant of the MD (20).

CONCLUSIONS

There was more likely to report a “very good” PF during the 
COVID-19 lockdown when the participant was classified as “op-
timal MD” in boys in comparison with the odds observed in girls. 
In addition, an association between “very good” PF and “optimal 
MD” was observed in participants with parents/legal guardians 
with “no university studies”.

These results must be considered with caution because there 
is controversy with the scientific literature before the COVID-19 
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pandemic; however, the new situation observed during the lock-
down could have affected these relationships. 
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Supplementary Table I. STROBE checklist
Item  
No.

Recommendation
Page  
No.

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 391

(b)  Provide in the abstract an informative and balanced summary of what was done and what was found 391

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 392

Objectives 3 State specific objectives, including any prespecified hypotheses 392

Methods

Study design 4 Present key elements of study design early in the paper 392

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, 
and data collection 392

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 392

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diag-
nostic criteria, if applicable 393

Data sources/ 
measurement

8* For each variable of interest, give sources of data and details of methods of assessment (measurement). 
Describe comparability of assessment methods if there is more than one group 393

Bias 9 Describe any efforts to address potential sources of bias 393

Study size 10 Explain how the study size was arrived at -

Quantitative 
variables

11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 
were chosen and why 393

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 393

(b) Describe any methods used to examine subgroups and interactions 393

(c) Explain how missing data were addressed -

(d) If applicable, describe analytical methods taking account of sampling strategy -

(e) Describe any sensitivity analyses 393

Results

Participants 13* (a)  Report numbers of individuals at each stage of study—e.g., numbers potentially eligible, examined for 
eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 392

(b) Give reasons for non-participation at each stage 392

(c) Consider use of a flow diagram -

Descriptive data 14* (a)  Give characteristics of study participants (eg demographic, clinical, social) and information on expo-
sures and potential confounders 393

(b) Indicate number of participants with missing data for each variable of interest -

Outcome data 15* Report numbers of outcome events or summary measures 393-5

Main results 16 (a)  Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95 
% confidence interval). Make clear which confounders were adjusted for and why they were included 393-5

(b) Report category boundaries when continuous variables were categorized 393

(c)  If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -

Other analyses 17 Report other analyses done—e.g., analyses of subgroups and interactions, and sensitivity analyses 393-4

(Continues on next page)
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Supplementary Table I (Cont.). STROBE checklist
Item  
No.

Recommendation
Page  
No.

Discussion

Key results 18 Summarise key results with reference to study objectives 396-7

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both 
direction and magnitude of any potential bias 397

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, 
results from similar studies, and other relevant evidence 397

Generalizability 21 Discuss the generalizsability (external validity) of the study results 397

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 
original study on which the present article is based 391

Supplementary Table II. Odds ratio of having very good physical fitness in relation  
to an optimal level of adherence to Mediterranean diet, stratified by inequality indicators

Parameter Very good PF

Boys

MD adherence Optimal MD 1.4 (1.0-2.1)*

Improvement needed in MD 1

Girls

MD adherence Optimal MD 1.1 (0.7-1.8)

Improvement needed in MD 1

Spanish

MD adherence Optimal MD 1.4 (0.9-2.0)

Improvement needed in MD 1

Brazilian

MD adherence Optimal MD 1.3 (0.8-1.9)

Improvement needed in MD 1

Low SES

MD adherence Optimal MD 1.7 (0.9-2.9)

Improvement needed in MD 1

Medium SES

MD adherence Optimal MD 1.4 (0.9-2.1)

Improvement needed in MD 1

High SES

MD adherence Optimal MD 0.8 (0.4-1.4)

Improvement needed in MD 1

No university studies

MD adherence Optimal MD 1.5 (1.0-2.3)*

Improvement needed in MD 1

University studies

MD adherence Optimal MD 1.1 (0.8-1.7)

Improvement needed in MD 1

MD: Mediterranean diet; SES: socioeconomic status. Values are odds ratios and 95 % confidence intervals. *p-value ≤ 0.05.



399INEQUALITIES IN THE ASSOCIATION BETWEEN ADHERENCE TO THE MEDITERRANEAN DIET 
AND PHYSICAL FITNESS IN THE YOUNG POPULATION DURING THE COVID-19 LOCKDOWN

[Nutr Hosp 2023;40(2):391-399]

REFERENCES

1. Ortega FB, Ruiz JR, Castillo MJ, Sjöström M l. Physical fitness in childhood 
and adolescence: a powerful marker of health. Int J Obes (Lond) 2008;32:1-
11. DOI: 10.1038/sj.ijo.0803774

2. Lang JJ, Belanger K, Poitras V, Janssen I, Tomkinson GR, Tremblay MS. Sys-
tematic review of the relationship between 20 m shuttle run performance and 
health indicators among children and youth. J Sci Med Sport 2018;21:383-
97. DOI: 10.1016/j.jsams.2017.08.002

3. Smith JJ, Eather N, Morgan PJ, Plotnikoff RC, Faigenbaum AD, Lubans DR. 
The Health Benefits of Muscular Fitness for Children and Adolescents: A 
Systematic Review and Meta-Analysis. Sports Med 2014;44:1209-23. DOI: 
10.1007/s40279-014-0196-4

4. García-Hermoso A, Ramírez-Campillo R, Izquierdo M. Is Muscular Fitness 
Associated with Future Health Benefits in Children and Adolescents? A 
Systematic Review and Meta-Analysis of Longitudinal Studies. Sports Med 
2019;49:1079-94. DOI: 10.1007/s40279-019-01098-6

5. García-Hermoso A, Ramírez-Vélez R, García-Alonso Y, Alonso-Martínez AM, 
Izquierdo M. Association of Cardiorespiratory Fitness Levels During Youth 
With Health Risk Later in Life. JAMA Pediatr 2020;174:1-9. DOI: 10.1001/
jamapediatrics.2020.2400

6. García-Hermoso A, Ezzatvar Y, López-Gil JF, Ramírez-Vélez R, Olloquequi J, 
Izquierdo M. Is adherence to the Mediterranean diet associated with healthy 
habits and physical fitness? A systematic review and meta-analysis including 
565 421 youths. Br J Nutr 2020;1-12. DOI: 10.1017/S0007114520004894

7. Cadenas-Sanchez C, Medrano M, Arenaza L, Amasene M, Osés M, Labayen 
I. Association between Mediterranean Dietary Pattern and Breakfast Quality 
with Physical Fitness in School Children: The HIIT Project. Nutrients 2021;13. 
DOI: 10.3390/nu13041353

8. Agostinis-Sobrinho C, Santos R, Rosário R, Moreira C, Lopes L, Mota J, 
et al. Optimal Adherence to a Mediterranean Diet May Not Overcome the 
Deleterious Effects of Low Physical Fitness on Cardiovascular Disease Risk 
in Adolescents: A Cross-Sectional Pooled Analysis. Nutrients 2018;10. DOI: 
10.3390/nu10070815

9. Paterson DC, Ramage K, Moore SA, Riazi N, Tremblay MS, Faulkner G. 
Exploring the impact of COVID-19 on the movement behaviors of children 
and youth: A scoping review of evidence after the first year. J Sport Health 
Sci Published Online First: 6 July 2021. DOI: 10.1016/j.jshs.2021.07.001

10. Lemos L, Clark C, Brand C, Pessoa ML, Gaya A, Mota J, et al. 24-hour 
movement behaviors and fitness in preschoolers: A compositional and iso-
temporal reallocation analysis. Scand J Med Sci Sports 2021;31:1371-9. 
DOI: 10.1111/sms.13938

11. Bennett G, Young E, Butler I, Coe S. The Impact of Lockdown During the 
COVID-19 Outbreak on Dietary Habits in Various Population Groups: A Scop-
ing Review. Front Nutr 2021;8:626432. DOI: 10.3389/fnut.2021.626432

12. Stefan N, Birkenfeld AL, Schulze MB. Global pandemics interconnected 
— obesity, impaired metabolic health and COVID-19. Nat Rev Endocrinol 
2021;17:135-49. DOI: 10.1038/s41574-020-00462-1

13. Singu S, Acharya A, Challagundla K, Byrareddy SN. Impact of Social Determi-
nants of Health on the Emerging COVID-19 Pandemic in the United States. 
Front Public Health 2020;8. DOI: 10.3389/fpubh.2020.00406

14. Pinho CS, Caria ACI, Aras Júnior R, Pitanca FJG. The effects of the COV-
ID-19 pandemic on levels of physical fitness. Rev Assoc Med Bras (1992) 
2020;66Suppl 2:34-7. DOI: 10.1590/1806-9282.66.S2.34

15. Schnohr CW, Makransky G, Kreiner S, Torsheim T, Hofmann F, de Clercq B, et al. 
Item response drift in the Family Affluence Scale: A study on three consecutive 
surveys of the Health Behaviour in School-aged Children (HBSC) survey. Measure-
ment 2013;46:3119-26. DOI: 10.1016/j.measurement.2013.06.016

16. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J. Develop-
ment of a WHO growth reference for school-aged children and adolescents. 
Bull World Health Organ 2007;85:660-7. DOI: 10.2471/BLT.07.043497

17. Ortega FB, Ruiz JR, España-Romero V, Vicente-Rodriguez G, Martínez-Gómez D, 
Manios Y, et al. The International Fitness Scale (IFIS): usefulness of self-reported 
fitness in youth. Int J Epidemiol 2011;40:701-11. DOI: 10.1093/ije/dyr039

18. Serra-Majem L, Ribas L, Ngo J, Ortega RM, García A, Pérez-Rodrigo C, et al. 
Food, youth and the Mediterranean diet in Spain. Development of KIDMED, 
Mediterranean Diet Quality Index in children and adolescents. Public Health 
Nutr 2004;7:931-5. DOI: 10.1079/phn2004556

19. López-Gil JF, Brazo-Sayavera J, García-Hermoso A, Yuste Lucas JL. Adher-
ence to Mediterranean Diet Related with Physical Fitness and Physical Activity 
in Schoolchildren Aged 6-13. Nutrients 2020;12. DOI: 10.3390/nu12020567

20. Grosso G, Galvano F. Mediterranean diet adherence in children and ado-
lescents in southern European countries. NFS Journal 2016;3:13-9. DOI: 
10.1016/j.nfs.2016.02.004

21. Bürgi F, Meyer U, Granacher U, Schindler C, Marques-Vidal P, Kriemler S, et 
al. Relationship of physical activity with motor skills, aerobic fitness and body 
fat in preschool children: a cross-sectional and longitudinal study (Ballabeina). 
Int J Obes 2011;35:937-44. DOI: 10.1038/ijo.2011.54

22. Walker TJ, Craig DW, Pavlovic A, Thiele S, Kohl HW 3rd. Associations between 
gender, school socioeconomic status, and cardiorespiratory fitness among 
elementary and middle school students. BMC Public Health 2020;20:1495. 
DOI: 10.1186/s12889-020-09571-y

23. Simon MIS dos S, Forte GC, Marostica PJC. Translation and cultural adap-
tation of the Mediterranean Diet Quality Index in children and adolescents. 
Rev paul pediatr 2020;38. DOI: 10.1590/1984-0462/2020/38/2018242

24. Leme ACB, Fisberg RM, Thompson D, Philippi ST, Nicklas T, Baranowski T. Brazilian 
Children’s Dietary Intake in Relation to Brazil’s New Nutrition Guidelines: a System-
atic Review. Curr Nutr Rep 2019;8:145-66. DOI: 10.1007/s13668-019-0261-6

25. Novak D, Štefan L, Prosoli R, Emeljanovas A, Mieziene B, Milanović I, et al. 
Mediterranean Diet and Its Correlates among Adolescents in Non-Mediterra-
nean European Countries: A Population-Based Study. Nutrients 2017;9:177. 
DOI: 10.3390/nu9020177

26. Coe DP, Peterson T, Blair C, Schutten MC, Peddie H. Physical fitness, aca-
demic achievement, and socioeconomic status in school-aged youth. J Sch 
Health 2013;83:500-7. DOI: 10.1111/josh.12058

27. Iaccarino Idelson P, Scalfi L, Valerio G. Adherence to the Mediterranean Diet 
in children and adolescents: A systematic review. Nutr Metab Cardiovasc Dis 
2017;27:283-99. DOI: 10.1016/j.numecd.2017.01.002

28. Antonogeorgos G, Panagiotakos DB, Grigoropoulou D, Papadimitriou A, 
Anthracopoulos M, Nicolaidou P, et al. The mediating effect of parents’ educa-
tional status on the association between adherence to the Mediterranean diet 
and childhood obesity: the PANACEA study. Int J Public Health 2013;58:401-
8. DOI: 10.1007/s00038-012-0424-3




