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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. 
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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 1,099 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.

Keywords:  Young  population.  Pandemic.  Behavior.  Obesity.

Socioeconomic status.

RESUMEN

Objetivo: este estudio analizó la asociación entre la adherencia a la

dieta  mediterránea y la  aptitud física  autoinformada entre jóvenes
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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:  Población  joven.  Pandemia.  Comportamiento.

Obesidad. Estatus socioeconómico.



5

INTRODUCTION

Physical  fitness  (PF)  is  considered a  powerful  marker  of  health  for

children  and  adolescents  due  to  its  benefits  for  several  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 prospective  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 Mediterranean diet

(MD)  has  been  previously  studied  and  a  recent  meta-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 2,477 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
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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 determinants 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  children  and  adolescents  during  the  COVID-19  lockdown,

according  to  several  inequality  indicators  (gender,  nationality,

socioeconomic status, and parents/guardians’ education level). 

METHODS

Study design and participants

Parents and guardians of children and adolescents aged between 3

and 17 years old were contacted through different dissemination ways

to  be  enrolled  in  an  online  survey.  The  online  survey  was

administrated during 15 days in Spain and Brazil (between March and

April 2020). It required 15 minutes to be completed 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, 1,263 participants completed the

online survey, but 164 were removed for different reasons (outside

the  age  range  or  missing  values).  The  STROBE  statement  for

nutritional epidemiology was used for reporting this study (Table SI,

supplementary material).

Ethics

This study was conducted according to the guidelines laid down in the

Declaration of Helsinki and all procedures involving human subjects
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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 participants.

Sociodemographic information

General  sociodemographic  information  from  the  parents/guardians

was  requested  in  the  first  part  of  the  online  survey,  including

information about nationality, socioeconomic status (SES) (assessed

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  following

standard procedures and then BMI (z-score) was computed (16).

Proxy-reported physical fitness

The  International  Fitness  Scale  (IFIS)  was  used  to  assess  proxy-

reported PF (17). This scale is a short,  self-administered scale that

assess PF. The IFIS is composed of five Likert-scale questions asking

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 results 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  analysis  on  the  “very  good”

category.

Adherence to the Mediterranean diet
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To assess adherence to MD the Mediterranean Diet Quality Index in

Children and Adolescents  was used (18).  It  was  completed 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  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  continuous  variables,

while  categorical  variables  were  expressed  as  absolute  frequency

(percentage). 

The Chi-squared test  was  used to  test  the  association  of  different

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

performed  stratifying  the  sample  according  to  inequality  variables

(gender,  nationality,  SES,  and  parents/guardians’  education  level).

Interaction  between  inequality  indicators  (nationality,  SES,  and

parents/guardians´ education level), proxy-related PF and adherence
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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 table I. Of

the total sample of participants, 1,099 in total, a higher percentage

were boys (52.4 %), Spanish (55.0 %), medium SES (48.1 %), and with

parents/legal guardians without university studies (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 presented 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, respectively; p < 0.05), and with

parents/legal  guardians  with  university  studies  (47.4 %  vs  41.4 %

without university studies; p < 0.05). 
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Figure 1 and table SII (supplementary material) shows the odds ratio

of  reporting  “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

(gender, 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  studies  (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 participants whose parents/legal
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guardians reported no university studies were more likely to report

“very good” PF when reporting “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

reported “optimal” MD.

Overall,  previous  evidence  has  observed  a  positive  relationship

between MD and cardiorespiratory/muscular fitness, and a negative

relationship with speed-agility, suggesting that an improvement 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 association 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 lifestyle (physical activity and high adherence to

MD) could be more likely to score higher in PF test (reported or field-

based). 

Gender

The current study shows differences between boys and girls regarding

proxy-reported PF and adherence to MD. Boys are represented 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  present  in  females.  In  this  line,

gender  disparities  in  PF  have  been  extensively  informed  by  the

scientific literature. A recent observational 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
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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 higher 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 counterparts. 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  “optimal

MD”, the higher SES has been observed among the participants in the

current  study.  However,  participants  with  higher  SES  represent  a
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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  regarding parental  education level.

Hence,  those  participants  with  parents/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 adherence 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 association

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 questionnaire to report

PF and results  are in accordance with a previous 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.
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Also, there are limitations to be recognized. This is a cross-sectional

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 determinant 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 “optimal 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

pandemic; however, the new situation observed during the lockdown

could have affected these relationships. 
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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 52.4 (49.4-55.4)
Girls 47.6 (44.6-50.6)

Nationality (%)
Spanish 55.0 (52.0-57.9)
Brazilian 45.0 (42.1-48.0)

SES (%)
Low SES 32.9 (30.2-35.8)
Medium SES 48.1 (45.1-51.1)
High SES 18.9 (16.7-21.4)

Parents/legal  guardians’  education

level (%)
No university studies 51.0 (48.0-54.0)
University studies 49.0 (46.0-52.0)

Adherence to the MD (%)
Optimal MD 44.3 (41.3-47.3)
Improvement needed MD 55.7 (52.7-58.7)

General PF (%)
Very good PF 26.8 (24.2-29.5)
Rest PF categories 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). 
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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 (%)
<

0.001

Boys (n = 576)
32.6  (28.8-

36.6)

67.4  (63.4-

71.2)

Girls (n = 523)
20.3  (16.9-

24.0)

79.7  (76.0-

83.1)
Nationality (%) 0.368

Spanish (n = 604)
25.7  (22.2-

29.3)

74.3  (70.7-

77.8)

Brazilian (n = 495)
28.1  (24.2-

32.3)

71.9  (67.7-

75.8)
SES (%) 0.003

Low SES (n = 362)
20.4  (16.4-

25.0)

79.6  (75.0-

83.6)

Medium SES (n = 529)
29.1  (25.3-

33.2)

70.9  (66.8-

74.7)

High SES (n = 208)
31.7  (25.5-

38.5)

68.3  (61.5-

74.5)
Parents/legal  guardians’

education level (%)
0.001

No university studies (n

= 561)

22.3  (18.9-

26.0)

77.7  (74.0-

81.1)
University  studies  (n  =

538)

31.4  (27.5-

35.5)

68.6  (64.5-

72.5)
PF:  physical  fitness;  SES:  socioeconomic  status.  *Statistical

significance at  p < 0.05. Values are presented as percentage (95 %

confidence interval). 
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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 (%) 0.235

Boys (n = 576)
46.0  (41.9-

50.2)

54.0  (49.8-

58.1)

Girls (n = 523)
42.4  (38.2-

46.8)

57.6  (53.2-

61.8)
Nationality (%) 0.034

Spanish (n = 604)
47.2  (43.1-

51.3)

52.8  (48.7-

56.9)

Brazilian (n = 495)
40.8  (36.4-

45.3)

59.2  (54.7-

63.6)

SES (%)
<

0.001

Low SES (n = 362)
35.1  (30.2-

40.2)

64.9  (59.8-

69.8)

Medium SES (n = 529)
46.9  (42.6-

51.2)

53.1  (48.8-

57.4)

High SES (n = 208)
53.8  (46.8-

60.8)

46.2  (39.2-

53.2)
Parents/legal  guardians’

education level (%)
0.044

No university studies (n

= 561)

41.4  (37.2-

45.6)

58.6  (54.4-

62.8)
University  studies  (n  =

538)

47.4  (43.1-

51.7)

52.6  (48.3-

56.9)
MD:  Mediterranean  diet;  SES:  socioeconomic  status.  *Statistical

significance at p < 0.05.

Values are presented as percentage (95 % confidence interval). 
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Table SI. STROBE checklist

Item

No

Recommendation

Pag

e

No.
Title and abstract 1 (a)  Indicate  the  study’s  design  with  a

commonly  used  term  in  the  title  or  the

abstract

0

(b)  Provide in the abstract an informative

and balanced summary of what was done

and what was found

0

Introduction
Background/rationale 2 Explain  the  scientific  background  and

rationale  for  the  investigation  being

reported

1-2

Objectives 3 State  specific  objectives,  including  any

prespecified hypotheses

2

Methods
Study design 4 Present key elements of study design early

in the paper

2

Setting 5 Describe  the  setting,  locations,  and

relevant  dates,  including  periods  of

recruitment, exposure, follow-up, and data

collection

2

Participants 6 (a)  Give  the  eligibility  criteria,  and  the

sources  and  methods  of  selection  of

participants

2

Variables 7 Clearly  define  all  outcomes,  exposures,

predictors,  potential  confounders,  and

effect modifiers. Give diagnostic criteria, if

applicable

2-3

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

2-3

Bias 9 Describe  any  efforts  to  address  potential

sources of bias

4

Study size 10 Explain how the study size was arrived at NA
Quantitative

variables

11 Explain  how  quantitative  variables  were

handled  in  the  analyses.  If  applicable,

describe which groupings were chosen and

why

3-4

Statistical methods 12 (a)  Describe  all  statistical  methods,

including  those  used  to  control  for

4
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confounding
(b) Describe any methods used to examine

subgroups and interactions

4

(c)  Explain  how  missing  data  were

addressed

NA

(d)  If  applicable,  describe  analytical

methods  taking  account  of  sampling

strategy

NA

(e) Describe any sensitivity analyses 4
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

2

(b)  Give  reasons  for  non-participation  at

each stage

2

(c) Consider use of a flow diagram NA
Descriptive data 14* (a)  Give  characteristics  of  study

participants  (eg  demographic,  clinical,

social)  and information  on  exposures  and

potential confounders

4

(b)  Indicate  number  of  participants  with

missing data for each variable of interest

NA

Outcome data 15* Report  numbers  of  outcome  events  or

summary measures

4-5

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

4-5

(b)  Report  category  boundaries  when

continuous variables were categorized

4

(c)  If  relevant,  consider  translating

estimates of relative risk into absolute risk

for a meaningful time period

NA

Other analyses 17 Report other analyses done—e.g., analyses

of  subgroups  and  interactions,  and

sensitivity analyses

4-5

Discussion
Key results 18 Summarise  key  results  with  reference  to

study objectives

5-7

Limitations 19 Discuss limitations of the study, taking into

account  sources  of  potential  bias  or

8



4

imprecision.  Discuss  both  direction  and

magnitude of any potential bias
Interpretation 20 Give  a  cautious  overall  interpretation  of

results  considering  objectives,  limitations,

multiplicity of analyses, results from similar

studies, and other relevant evidence

8

Generalizability 21 Discuss  the  generalizsability  (external

validity) of the study results

8

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

9
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Table SII. 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 1.459 (1.015-2.098)*

Improvement needed in MD 1
Girls
MD adherence Optimal MD 1.115 (0.703-1.767)

Improvement needed in MD 1
Spanish
MD adherence Optimal MD 1.386 (0.934-2.057)

Improvement needed in MD 1
Brazilian
MD adherence Optimal MD 1.279 (0.845-1.936)

Improvement needed in MD 1
Low SES
MD adherence Optimal MD 1.703 (0.991-2.927)

Improvement needed in MD 1
Medium SES
MD adherence Optimal MD 1.409 (0.950-2.092)

Improvement needed in MD 1
High SES
MD adherence Optimal MD 0.761 (0.402-1.441)

Improvement needed in MD 1
No university studies
MD adherence Optimal MD 1.534 (1.000-2.353)*

Improvement needed in MD 1
University studies
MD adherence Optimal MD 1.152 (0.789-1.683)

Improvement needed in MD 1
MD: Mediterranean diet; SES: socioeconomic status. Values are odds

ratios and 95 % confidence intervals. *p-value ≤ 0.05.
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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  status,  and  parents/guardians’

education level (Univ.: university; SES: socioeconomic status. *p-value

≤ 0.05).


