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Introduction
	 The Mediterranean Eating Pattern (MEP) is considered one of the 
world’s healthiest dietary patterns and has a recognized high nutritional 
value [1–9] MEP is characterized by a high consumption of vegetable 
origin food such as fresh fruit and vegetables, pulses, cereals, oilseeds, 
and olive oil (used as the main source of fat) and a moderate consump-
tion of poultry, fish, dairy products and eggs. A reduced intake of red 
meat and processed food, ingestion of wine during the main meals (ex-
cept for children and pregnant woman) and the consumption of water 
throughout the day are also characteristic of this dietary pattern [1–
4,6–8,10–16]. Fresh, traditional, local and seasonal products are also 
preferred in this regimen [2,4,7,10,15]. Several studies have associ-
ated MEP with a better quality of life, reduction of chronic cardio-
vascular and metabolic diseases and an improvement in average life 
expectancy [1,2,17,18,4,6–8,10–12,16]. 

	 The modernization of today’s societies has led to a shift towards 
a more “Westernized” diet with an increase in the consumption of 
lower nutritional value food as soft drinks, candies, processed food 
and refined flours. Sedentarism with a reduction of physical exercise 
practice as also been rising [2,6,7,15].

	 Despite being a country with Mediterranean characteristics, 
Portugal has been gradually shifting to a more modern unhealthy 
dietary pattern, especially in the Pediatric age [2] with an increase 
obesity prevalence [1,2,19]. Obesity is a major public health issue 
worldwide [1,8,9,11,15,16,19]. In Portugal according to the Child-
hood Obesity Surveillance Initiative 2022, in children aged 6-8 
years old the prevalence of overweight was 18.4% and the preva-
lence of obesity was 13.5% [19]. It is known that overweight and 
obesity in childhood will lead to overweight and obesity in ado-
lescence and/or adulthood [2,9,15,16,19] Obesity is related to sev-
eral diseases such as hypertension, cardiovascular diseases and  

Ramos J, et al., J Neonatol Clin Pediatr 2023, 10: 115
DOI: 10.24966/NCP-878X/100115

HSOA Journal of
Neonatology and Clinical Pediatrics

Research Article

Joana Ramos1* , Daniela Peixoto2 , Paulo Almeida3  and Iva 
Pimentel3

1Serviço de Pediatria, Centro Hospitalar Médio Tejo EPE, Torres Novas, 
Santarém, Portugal

2Serviço de Pediatria do Centro Hospitalar do Baixo Vouga EPE, Aveiro, 
Portugal

3Unidade de Saúde Familiar Norton de Matos, Coimbra, Portugal

Adherence to the Mediterranean 
Eating Pattern in the children 
and adolescents at a Family 
Health Unit in the Center of 
Portugal

Abstract
Introduction

	 The Mediterranean Eating Pattern (MEP) is a dietary pattern with 
a recognized high nutritional value, and it’s associated with a better 
quality of life. Despite being a country with Mediterranean character-
istics, Portugal has been gradually shifting the dietary pattern and 
showing a rise in the prevalence of obesity. The objectives of this 
study were: assessing the adherence to MEP in the children and 
adolescents followed in the Infant and Juvenile Health Surveillance 
(IJHS) Consultation and its association with their nutritional status.

Materials and methods

	 Cross-sectional observational study. A convenience sample of 
children aged 2 to 18 years old that were followed in IJHS consul-
tation at a model A Family Health Unit in the center of Portugal was 
used. A Portuguese translation of the Mediterranean Diet Quality 
Index in Children and Adolescents (KIDMED index) filled by the chil-
dren, or the caregivers was used to evaluate MEP adherence and a 
calculation of the Body Mass Index (BMI) to assess nutritional status. 
Posterior statistical analysis was performed with SPSS ®.

Results

	 Total of 77 participants with a median age of 10 years and a 
predominance of boys (55.8%). A BMI considered malnutrition was 
obtained in 3.9% of the participants, healthy in 70.1%, overweight 
in 10.4% and obesity in 15.6%. The adhesion to MEP presented 
a median score of 10/12 points and a high score in 79.2% of the 
participants, most of them with a healthy BMI. A statistically signif-
icant relationship between a high adhesion to MEP and an early 
age (rSpearman=-0.424, p=<0.001) and a lower BMI level (rSpear-
man=-0.385, p<0.001) was observed.

Discussion/ Conclusion

	 The population that participated in the study presented a high 
adhesion to MEP, with a predominance of healthy BMI. This sug-
gests that the adoption of this pattern is associated wirh an adequate 
nutritional status and a better population quality of life.
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diabetes, amongst others [2,5,8,9,11,12,15,19]. Even though obesity 
is a multifactorial disease [9,16,19], the promotion of an early adop-
tion of positive life habits such as a healthy diet and regular physical 
activity has shown to improve the health of the pediatric and adult 
population [2,5,7,8,12,16,19].

	 The objectives of this study were: assessing the adherence to MEP 
in the children and adolescents followed in the Infant and Juvenile 
Health Surveillance (IJHS) Consultation and its association with their 
nutritional status.

Materials and Methods
	 Cross-sectional observational study conducted from January to 
July of 2022. A convenience sample of children aged 2-18 years old 
that were followed in IJHS consultation at a model A Family Health 
Unit in the center of Portugal was used. All children aged 2 to 18 
years old who were followed in this consultation during the study pe-
riod and did not have any type of vegetarianism or a diagnosed eating 
disorder, were invited to participate. The questionnaire was adapted 
from Quaresma et al [2]. It contained a written informed consent and 
questions about age, sex, type of consultation (first or subsequent), 
the Portuguese translation of the Mediterranean Diet Quality Index in 
Children and Adolescents (KIDMED index) [2], height and weight. 
The questionnaire was previously reviewed and accepted by the Fam-
ily Health Unit Coordinator. It was hand-out by the doctors at the end 
of the IJHS consultation and it was filled by the children or the care-
givers who accepted to participate. All the questionnaires’ data were 
anonymous. The height and weight were measured by the nurses as a 
part of the IJHS consultation.

	 The adhesion to MEP was evaluated through the KIDMED index 
composed by 16 dichotomous questions. The answers were assigned 
a value of +1 or -1 according to a positive or negative relation with 
the MEP, respectively. The overall score can range from -4 to 12 and 
it is classified as poor adherence (score  3), average adherence (score 
4-7) and good/ high adherence (score 8) [2,10]. 

	 The children’s nutritional status was assessed by a calculation of 
the Body Mass Index (BMI) as the ratio between weight (kilograms) 
and squared height (m2) and further classified according to the World 
Health Organization criteria in underweight, normal weight, over-
weight and obesity [20]. 

	 Posterior statistical analysis of the data was performed with IBM 
SPSS ® Statistics for Macintosh version 26.0. The relative and ab-
solute frequencies, minimum and maximum values were calculated. 
Continuous data was expressed as mean and standard deviation (SD). 
A 95% confidence interval was applied. The Kolmogorov–Smirnov 
test was used to test the normality of the variable’s distribution. As 
none of the quantitative variable followed a normal distribution, the 
Spearman coefficient was applied to evaluate the association between 
quantitative variables. The Qui-square test and exact Fisher test were 
applied to evaluate the association between qualitative variables. The 
level of statistical significance for this analysis was set at p <0.05.

Results
Characteristics of the population

	 The study was carried out in a total of 77 participants with a me-
dian age of 10 years old (IQR 5-15) and a predominance of boys 
(55.8%). A BMI considered overweight was obtained in 10.4% of  

the participants and obesity in 15.6%. Most of the participants filled 
the questionnaire on a subsequent consult (81.8%) (Table 1).

Adherence of the Mediterranean Eating Pattern

	 Through the analysis of the KIDMED final score we observed a 
median score of 10/ 12 points (IQR 8-10) and a high adherence to the 
MEP (score ≥ 8) in most of the children (n= 61, 79.2%) (Table 1). The 
only participant in the sample that scored a low adherence to MEP 
was a 17-year-old boy.

	 The item with the highest score on KIDMED was item 11 related 
to the consumption of olive oil at home, with all the participants an-
swering positively. The item with the lower score was item 10, related 
to the consumption of nuts regularly (at least 2–3 times per week) 
with only 22.1% participants answering positively (Table 2).

n (%)

Age (years)

[2-5[ 16 (20.8%)

[5-10[ 22 (28.6%)

[10-15[ 19 (24.7%)

[15-18[ 20 (25.9%)

Median (IQR) 10.0 (5.0-15.0)

Sex
Male 43 (55.8%)

Female 34 (44.2%)

Type of consultation
First consultation 14 (18.2%)

Subsequent consultation 63 (81.8%)

Nutritional status

Underweight 3 (3.9%)

Normal weight 54 (70.1%)

Overweight 8 (10.4%)

Obesity 12 (15.6%)

Mediterranean Eating 
Pattern adherence

Low (≤ 3) 1 (1.3%)

Average (4-7) 15 (19.5%)

High (≥ 8) 61 (79.2%)

Table 1: Population characterization (n=77).

Items
Yes No

n (%) n (%)

1.Consumption of a fruit or a fruit juice every 
day

65 (84.4%) 12 (15.6%)

2.Consumption of a second fruit every day 50 (64.9%) 27 (35.1%)

3. Consumption of raw or cooked vegetables 1 
time a day

64 (83.1%) 13 (16.9%)

4. Consumption of raw or cooked vegetables 
>1 time a day

41 (53.2%) 36 (46.8%)

5. Consumption of fish regularly (at least 2–3 
times a week

61 (79.2%) 16 (20.8%)

6. Eating >1 time per week to a fast-food (ham-
burger) restaurant

5 (6.5%) 72 (93.5%)

7. Consumption of beans >1 time per week 59 (76.6%) 18 (23.4%)

8. Consumption of pasta or rice almost every 
day
(5 times a week)

71 (92.2%) 6 (7.8%)

9. Consumption of cereals or grains (bread, 
etc.) for breakfast

69 (89.6%) 8 (10.4%)

10. Consumption of nuts regularly (at least 2–3 
times per week

17 (22.1%) 60 (77.9%)
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	 The prevalence of a high adherence to MEP declines as the age by 
category increases (Table 3). Analyzing the relation between age and 
a high adherence to MEP, a statistically significant value was found 
(rSpearman=-0.424, p=<0.001).

	 Regarding the sex of the participants, a high adherence was more 
prevalent in the female sex 82.4% versus the male sex 76.7% but not 
in a statistically significant manner (Qui-square test, p=0.547).

	 Subsequent consultations presented with a more preva-
lent high adherence (82.5%) than first consultations (64.3%) 
but also not in a statistically significant manner (exact 
Fisher test, p=0.128).

	 Analyzing, the relation between the BMI (as a number) and the 
high adhesion to MEP, a statistically significant relationship between 
a lower value of BMI and the adhesion to MEP was observed (rSpear-
man=-0.385, p<0.001).

	 The relation between each KIDMED question and a healthy BMI 
was analyzed, and we found a positive correlation between a healthy 
BMI and questions 1 (exact Fisher test p<0.001), 2 (exact Fisher test 
p=0.005), 3 (exact Fisher test p=0.036), 4 (exact Fisher test p=0.024), 
5 (exact Fisher test p=0.005) and 15 (exact Fisher test p=0.002).

Discussion

	 The modernization of today’s societies has driven to the alteration 
of the dietary habits with a progressive deviation from the more tradi-
tional eating pattern like MEP [2,7,11,18]. This may be partially jus-
tified by globalization present in the modern societies, the alteration 
of behaviors and markets, different family organization and the new 
trends [2,7].

	 The application of the KIDMED score to a group of children aged 
2 to 18 years old followed in a IJHS Consultation in a Health Family 
Unit in the center of Portugal showed a high adherence to MEP in 
79.2% of the children in our sample.

	 This results were parallel to Quaresma et al. (81.0%), with a sim-
ilar methodology in the North of Portugal [2]. The prevalence of a 
high adherence to MEP declines as age increases, ranging from 100% 
in children aged [2-5[ years old to 55% in children [15-18[ years old. 
Previous studies in Portugal, by Vaquinhas et al in children aged 10-
11 years old in the same city as our study [17] and by Marques et al 
[1] in children 9-11 years old in a Northern city presented a higher 
prevalence of high adherence to MEP in their sample. Contrary to 
that, Cardoso et al studied children 10-19 years old in the North of 
Portugal [3] and Mateus et al studied children aged 11 to 16 in publics 
schools in the South of the country [4] and found worse prevalence 
of high adherence to MEP that in our sample. We hypothesized these 
differences are due to that fact that the studies were performed with 
different context characteristics. International studies in Italy [6,7,15], 
Iceland [5], Estonia [16], Spain [18], Turkey [9,11] and Greece [8] 
have also showed lower prevalence of good adherence to MEP. Re-
garding the interaction between age and a high adherence to MEP, 
high adherence to MEP declines as children get older in a statistically 
significant manner (rSpearman=-0.424, p=<0.001) as in the study by 
Quaresma et al [2]. This result could be explained by the growing 
autonomy in the eating choices as children get older. This greater au-
tonomy is sometimes also associated with dietary habits worsening. 
We can say that the implementation of healthy life styles is important 
in childhood and also in adolescence in order to guarantee healthy eat-
ing habits and regular physical exercise practice throughout pediatric 
age [2,15]. Italian studies also did not find a relation between higher 
adhesion and age [6,7]. 

	 A high adhesion to MEP has been extensively associated with a 
better nutritional state, a reduction of the prevalence of obesity and 
cardiovascular disease risk factors [2,5,11,16]. The population in our 
study presented a 10.39% prevalence of overweight and 15.58% of 
obesity, identical to Quaresma et al. [2]. The prevalence of overweight 
was lower in Cardoso et al [3] and higher in the COSI 2022 [19] and 
Marques et al [1]. A Turkish study had a similar prevalence of over-
weight [11] and several Italian [6,7,15] and Spanish [13] studies had 
higher prevalence of overweight but lower prevalence of obesity. A 
Greek study also had lower obesity rates [8].

	 Regarding other previous studies in Portugal, the role of the 
COVID-19 pandemic could also be a justification for the worsening 
of the children nutritional status. COSI 2022 reported an increase in 
the children’s intake of sweet and savory snacks during pandemic, but 
a decrease consumption of soft drinks, take out and pre-cooked meals 
[19]. Other previous studies, associated confinement measures and 
disruption of the in person school activities with the rising consump-
tion of high caloric density foods [19] .

11. Consumption of olive oil at home 77 (100%) 0 (0%)

12. Skipping breakfast 12 (15.6%) 65 (84.4%)

13. Consumption of a dairy product for break-
fast (yoghurts, milk, etc.)

74 (96.1%) 3 (3.9%)

14. Consumption of commercially baked goods 
or pastries for breakfast

5 (6.5%) 72 (93.5%)

15. Consumption of 2 yoghurts and/or cheese 
(40 g) daily

62 (80.5%) 15 (19.5%)

16. Consumption of sweets or candy several 
times every day

7 (9.1%) 70 (91.0%)

Median total score (IQR) 10 (8-10)

Minimum score 2

Maximum score 12

Table 2: KIDMED score items, absolute and relative frequencies.

Age (years) [2-5[ [5-10[ [10-15[ [15-18[

Nutrition-
al status

Underweight 1 (6.3%) 2 (9.1%) 0 (0%) 0 (0%)

Normal 
weight

12 (75%) 15 68.2%)
13 

(68.4%)
14 (70%)

Overweight 2 (12.4%) 0 (0%) 2 10.5%) 4 (20%)

Obesity 1 (6.3%) 5 (22.7%) 4 (20%) 2 (10%)

Total 16 (100%) 22 (100%) 19 (100%) 20 (100%)

Mediter-
ranean 
Eating 
Pattern 

adherence

Low (≤ 3) 0 (0%) 0 (0%) 0 (0%) 1 (5%)

Average 
(4-7)

0 (0%) 2 (9.1%) 5 (26.3%) 8 (40%)

High (≥ 8) 16 (100%) 20 (90.9%)
14 

(73.7%)
11 (55%)

Total 16 (100%) 22 (100%) 19 (100%) 20 (100%)

Table 3: Nutritional status and KIDMED score by age groups, absolute and 
relative frequencies.
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	 Analyzing, the relation between the BMI (as a number) and the 
high adhesion to MEP, a correlation between a lower value of BMI 
and the adhesion to MEP was observed (rSpearman=-0.385, p<0.001). 
Opposing to our findings, there was no correlation between the chil-
dren’s nutritional status and a high adherence to MEP in Quaresma et 
al [2] and Cardoso et al [3]. Italian [15] and a Greek [8] studies asso-
ciated lower adhesion to MEP with obesity. Turkish [9] and Spanish 
[13] studies associated poor adherence to MEP with a higher BMI. 
Other studies in Estonia [16], in Spain [18], Turkey [11] and Italy 
[6,7] found no association between BMI an MEP adherence. 

	 The sex of the participants was not statistically related to high ad-
herence to MEP, similarly to Quaresma et al [2], Cardoso et al [3] and 
other international studies [5-8,15,16,18]. Contrary to this findings, a 
Turkish study showed higher MEP adherence in girls [9].

	 Regarding the type of consultation, there was no statistical correla-
tion between first or subsequent consultations and a high adherence 
to MEP. Quaresma et al had similar findings [2]. This could mean that 
after a first consultation with a health care provider, children begin to 
change their habits and behavior progressively.

	 The item with the highest score was item 11 related to the con-
sumption of olive oil at home with all the participants answering 
positively, equally to the results of previous Portuguese [2-4,17] and 
Italian [7] studies.

	 Analyzing some specific positive eating habits, 84.4% of the chil-
dren in our sample reported daily consumption of fruit or fruit juice, 
83.1% daily consumption of raw or cooked vegetables, 92.2% con-
sumption of pasta or rice ≥ 5 times per week, 89.6% consumption 
cereals or grains for breakfast, 96.1% dairy products for breakfast and 
80.5% 2 yoghurts and/ or cheese daily, similarly to Quaresma et al. 
results [2]. Comparing to other Portuguese and international studies, 
our sample showed a similar or better prevalence of this positive eat-
ing habits [1,3,4,6,7,11,17-19].

	 Considering some negative eating habits, in our study 6.5% ate 
at a fast-food restaurant at least once a week, 15.6% skipped break-
fast, 6.5% consumed commercially baked goods or pastries for break-
fast and 9.1% consumed sweets or candies several times every day. 
Paralleling to Quaresma et al., a comparable part of the children ate 
at a fast-food restaurant at least once a week, less children skipped 
breakfast and consumed commercially baked goods or pastries for 
breakfast, but more of them consumed sweets or candies several times 
every day [2]. Other Portuguese studies presented a similar or higher 
prevalence in the majority of this negative eating habits [1,3,4,17]. In 
international studies there was an overall higher prevalence of nega-
tive eating habits [6,7,11,18].

	 We consider that this study presents strengths associated with the 
fact that our sample included Portuguese children evaluated in a dif-
ferent setting, the Infant and Juvenile Health Surveillance Consult. 
The use of the KIDMED test, which is a scientifically validated tool 
adopted in several previous international studies, also allows for a 
comparison with other countries. This study was also conducted in a 
post-COVID-19 pandemic setting, showing more recent nutritional 
status of the Portuguese children.

	 The authors also want to state that even though the questionaries 
were anonymous, all the children who were identified as overweight 
or obese during the IJHS Consultation were adequately treated.

	 However, we point that the interpretation of this study results 
should consider some limitations. The limitations we consider are 
the lower sample size, being a unicentric and retrospective study and 
the use of a self-reported eating habits questionnaire. In the future it 
would also be interesting to consider the participants physical activi-
ty, urban/ rural area dichotomy, family socioeconomic status and the 
length of breastfeeding.

Conclusion

	 This study provides important information regarding a specific 
population in the center of Portugal. The population that participated 
in the study presented a high adhesion to MEP and a predominance of 
healthy BMI, suggesting that the adoption of this pattern is associated 
to an adequate nutritional status and a better quality of life.

	 We stress the importance of assuring the healthy eating habits in 
every IJHS consultation. Children and adolescents represent a priority 
age group for the correction of dietary habits as it is harder to promote 
lifestyle changes in older ages. An action plan with educational pur-
poses should be elaborated to promote adherence to MEP. In doing 
go so, we would be aiming to decrease overweight and obesity in 
pediatric age and to prevent the onset of non-communicable diseases 
in pediatric and adult populations.
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