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Abstract
Introduction: There is an increasing amount of data relating the dietetic pattern to health 
variables, although data concerning the child population are scarce. The aim of the study was 
to assess the effects of affinity to the Traditional Mediterranean Diet (TMD) pattern, together 
with breastfeeding, on the incidence of childhood asthma and other inflammatory and recur-
rent diseases (IRD) in children under 2 years of age.
Methods: Single-group intervention study evaluating differences in results according to degree 
of adherence to TMD recommendations. According to their adhesion to the TMD-Breastfed 
Test, patients were classified into two groups: Group 1 (with greater adherence) and Group 
2 (with less adherence). The incidence of childhood asthma and IRD was evaluated and com-
pared with both groups.
Results: The score of the TMD-Breastfed Test was optimal in Group 1 and good in Group 2. It 
shows a marked reduction in both consultation groups “on request” compared with “planned,” 
with low morbidity and low use of antibiotics. The incidence of infectious diseases and recur-
rent bacterial complications shows a clinically relevant difference between both groups. The 
incidence of childhood asthma was greater and statistically significant in Group 2, with less 
adherence to breastfeeding.

KEYWORDS
childhood asthma;
dietary awareness;
dietary intervention;
inflammatory 
disease;
the Mediterranean 
diet



Mediterranean diet and inflammatory diseases� 49

objective was to link the degree of adhesion to the TMD 
with breastfeeding, and contrast it with the incidence of 
childhood asthma and other inflammatory recurrent dis-
eases in the first 2 years of life.

Equipment and methods

Prospective observational cohort study, where the two 
cohorts of study are identified based on their affinity to 
the TMD pattern, was employed. All infants who attended 
a primary care pediatric consultation in Castila la Mancha, 
between January 2015 and March 2018, were included in 
the study. The majority of the children were recruited 
shortly after being born. Breastfeeding was promoted, and 
all were offered the chance to follow a TMD plan (Figure 1). 
Parental consent was required to be included in the 
study. In the consultation, the diet recommendations and 
the intention to evaluate the possible relationship which 
breastfeeding and the degree of completion of the TMD 
have with the onset of childhood asthma and other IRDs 
were explained.

Study variables

1.	 Adherence to breastfeeding and TMD: To evaluate 
the adhesion, we used the TMD-Breastfeeding Test 
(TMD- L), which was carried out by a nutritionist on an 
individual basis, at 6, 12, 18, and 24 months of age. 
The TMD-L test involves responding to a questionnaire 
with 12 items (Table 1). The satisfactory answers rep-
resent a positive connotation in connection with the 
TMD and carry 2 points, except for the first item con-
cerning breastfeeding which carries 6 points (one point 
for each month of exclusive breastfeeding). The mixed 
responses are worth between 0 and 1 points (in the case 
of mixed breastfeeding, 0.5 points for each month). 
Insufficient answers are worth 0 to −2 points. The total 
sum of the answers to items will give us the result of 
affinity to the TMD. The highest mark is 28 points and 
the minimum can be negative (up to −16). In the 6th 
month control, only the type of breastfeeding is scored. 
When the TMD-L test is carried out, the difficulties 
involved and how diet can be changed to obtain better 
results are analyzed. This questionnaire has allowed us 
to calculate the TMD-L index. According to the obtained 
results, three scales of the TMD quality are obtained: 
(1) optimal, when the score is higher than 15; (2) good or 
with room for improvement, when the score is between 
8 and 15, both inclusive, and (3) low quality, when the 
score is lower than 8.

Introduction

The dietary composition in the diet of breastfed patients 
is a fundamental factor in the state of health and well-
being. In recent years, conventional diets have been grad-
ually withdrawn, and an excess of animal-based foods, as 
well as processed and ultra-processed foods, have been 
introduced, which could be the source or one of the most 
important factors in the development of inflammatory 
and recurrent diseases (IRDs) in childhood. There are sev-
eral studies on the effects of the Mediterranean Diet on 
the inflammatory and degenerative processes of the adult 
population, and their influence on the prevention and the 
subsequent control of cardiovascular, respiratory, inflam-
matory, neurological, and degenerative diseases.1–4 In addi-
tion, they have been able to show the pro-inflammatory 
effects of some foods introduced by Western Civilization; 
in one international study with European funding, it was 
confirmed that children who eat refined and processed 
foods have higher inflammatory markers in their blood, 
compared with children who eat fruits and vegetables 
in abundance.5,6 We also wish to highlight that illnesses 
caused by food hypersensitivity, like non-IgE-mediated 
food intolerances, are increasing, which lead to inflam-
matory disease in several zones of the organism.7–11 The 
current treatment of these entities (proctocolitis, entero-
colitis, enteropathy, eosinophilic esophagitis, noncoeliac 
wheat sensibility, etc.) involves the elimination of the pro-
teins concerned. In accordance with these studies, it can 
be considered that many IRDs which we attend to in pedi-
atric consultations can be avoided and even improved by 
promoting breastfeeding and the traditional diet. When an 
inflammatory disease becomes severe, becoming recurrent 
in patients, we have considered it convenient to carry out 
a nutritional report on the family, with the aim of detect-
ing and correcting diet changes, and adjusting them to the 
diet pattern, which in our environment corresponds to the 
traditional Mediterranean Diet (TMD). Until now, our stud-
ies have been quasi-experimental, without a control group, 
leading to apprehensions about the observed improve-
ment, which could be due to the natural evolution of these 
diseases, which habitually disappear from 5 to 6 years of 
age.12–14 In accordance with these previous studies, as a pre-
ventative measure, we can expect breastfed patients with 
a healthy diet from birth to have low morbidity and not 
develop recurrent conditions. In Accordance to these previ-
ous studies, we can expect that infants with a healthy diet 
from birth to have low morbidity and not develop recurrent 
conditions.

With the objective of evaluating the result of diet 
quality on childhood health, we designed a study whose 

Conclusions: In these cohorts of breastfed patients with good adherence to TMD patterns, 
there was evidence of a low incidence of childhood asthma and the IRD, more pronounced 
in the highest adherence Group 1. Some non-TMD foods have been linked to the occurrence 
of childhood asthma and IRD, as their dietary limitations have contributed to decreasing 
morbidity.
© 2021 Codon Publications. Published by Codon Publications.



50	 Calatayud-Sáez Fernando M. et al.

three episodes of one inflammatory disease in a 6-month 
period or four episodes within a year. Thus, we would 
have recurring acute otitis media, relapsing rhinosinus-
itis, otitis media with effusion, persistent nasal obstruc-
tion, and recurrent wheezing or childhood asthma. 
In addition, we have applied the nutritional program 
“Learn to eat the Mediterranean way,” which we use in 
this study, with the aim of monitoring adherence to the 
TMD with a nutritionist. In Table 2, the main differences 
between the TMD and the diet which has been structur-
ing itself in “Western civilization” are shown.

3.	 Variables dependent on the results: Depending on the 
score achieved when ending the study, in the TMD-L 
Test, the breastfed patients were distributed into two 
groups, and were correlated with the incidence of 

2.	 Morbidity assessment: The effect of morbidity is eval-
uated and all the visits to a pediatric consultation are 
noted, distinguishing between an “on request” consulta-
tion due to illness and a “programmed” consultation for 
a check-up. Bureaucratic consultations were not taken 
into account. Details of all the incidents and illnesses 
arising in the study period were gathered. The inci-
dents requiring attendance at the emergency unit were 
recorded. All prescribed medicines were noted.
Independent variables: In studies previously carried 
out by our group, independent variables were defined 
in accordance with the international consensus,12–14 such 
as upper respiratory tract infection (ITRS), acute otitis 
media (OMA), acute rhinosinusitis, and asthma attack or 
bronchospasm. We have defined IRD as the repetition of 

Nutrition Intervention
• Traditional Mediterranean Diet
• Breastfeeding Promotion

Test DMT-L evaluation2 YEARS

According to the test DMT -L score

Start of study
Study population

(0-2 years infants)

End of study

Comorbidity Comparison
Results

Nutrition intervention:
• Traditional mediterranean diet
• Breastfeeding promotion

Test DMT-L evaluation

According to the test TMD-L score

Start of study
(0-2 years infants)

Comorbidity Comparison

Results

GROUP 1
Greater affinity DMT-L test

GROUP 2
Lower affinity DMT-L test
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Figure 1  Study design diagram.
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4.	 Laboratory evaluation: This was carried out exclusively 
with children who had some type of IRD: general biochem-
istry, along with immunoglobulins, total IgE and specific 
to respiratory and food allergens, inflammatory markers 
(PCR-hs, TNF-alpha, IL-1, IL-6, C-3 y C-4), and test for his-
tamine response to food antigens or the HANA Test.15

childhood asthma and IRD. The cutoff point to clas-
sify the two groups was made by calculating the sam-
ple average. Group 1, with greater adherence to the 
TMD: with a test score above the average cutoff point. 
Group  2, with lesser adherence to the TMD: with a 
test score below the average cutoff point.

Table 2  Differences between the traditional Mediterranean diet and the “Western civilization” diet.

Traditional Mediterranean Diet Western Civilization Diet

•	 Breastfeeding
•	 Varied, seasonal fruits
•	 Vegetables and leafy vegetables
•	 Pulses and nonprocessed nuts
•	 Minimally processed and fermented whole grains
•	 Fermented milk, principally goat’s and sheep’s
•	 Occasional lean meat, in small quantities
•	 Minimally processed, perishable, fresh, and local foods
•	 Limits on products with added chemicals

•	 Adapted milk
•	 Baby food jars and canned fruits
•	 Baby food jars, and canned vegetables and leafy vegetables
•	 Canned pulses and dried, fried, or salted nuts
•	 Refined, processed cereals with industrial fermenting agents
•	 Whole processed milk, mainly from cows
•	 High consumption of red, processed meats
•	 Nonperishable processed and ultra-processed foods
•	 Presence of chemical agents and enzyme disrupters

Table 1  TMD-breastfed TEST (traditional Mediterranean diet).

6th  
month

12th  
month

18th  
month

24th  
month

Breastfeeding* Exclusive
6

Mixed
3

Adapted
−2

Drinks Water
2

Natural juice
0

Manufactured 
drink
−2

Fruit** More than 2 
pieces

2

1–2 pieces
1

<1 piece
−2

Vegetables, leafy vegetables, 
and root vegetables**

More than 
200g/day

2

100–200 g/day
1

<100 g/day
0

Whole grains Between 50 and 
100 g/day

2

More than 
100 g/day

1

None
−2

Refined grains and potato Less than  
50 g/day

2

50–100 g/day
0

More than 
100 g/day
−2

Pulses, seeds, and ground nuts 2 or  
>times/week

2

1–2 times/
week
1

None
−2

Fish, white meat, and eggs Less than  
30 g/day

2

Between 30 
and 50 g/day

1

More than 
50 g/day

0
Red and processed meat None

2
Occasionally

1
Often
−2

Fermented dairy 1 or <1 piece
2

1–2 pieces
1

>2 pieces
0

Cow’s milk None
2

Occasionally
1

Yes- drunk
−2

Family diet: shows self-control Considerable 
autonomy

2

Limited 
autonomy

1

Lack of 
autonomy

0
Total

*Exclusive breastfeeding: 1 point for each month. Mixed breastfeeding: 0.5 points for each month. In the 6th month control, only the 
type of breastfeeding is scored. **Fresh, natural, unprocessed, and perishable foods.
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consultations in both groups (average of 11.71 ± 2.91 com-
pared to 7.17 ± 2.4).

The incidence of IRD was low in both groups, although 
more notable in Group 1. The number of bronchospasm 
attacks was lower and clinically relevant in Group 1, the 
incidence in this group being almost half of that of Group 
2. The number of medicines used in the patients with bron-
chospasm attacks was lower in Group 1, less than half of 
that of Group 2 (Table 4).

During the age period studied, we had a total of 38 IRD 
episodes, the majority being childhood asthma (61%). Of 
these, 10 were in Group 1 and 28 in Group 2. The differ-
ence in the incidence of childhood asthma in Group 1 com-
pared with Group 2 was close to the level of significance 
(P: 0.09). The patients with IRD (in both groups) developed 
elevated inflammatory markers, especially TNF-alpha, 
and in a smaller proportion PCRhs, IL-1, IL-6, C-3, and C-4. 
The HANA test15 marked foods suspected of promoting an 
inflammatory response not mediated by IgE (Table 5).

Discussion

The hypothesis that we had postulated, i.e., a quality diet 
based on DMT together with breastfeeding should reduce 
IRD, has been confirmed. In view of the results, we wanted 

In the files of those who prematurely withdrew from the 
study, the reasons leading to the suspension of the study 
(moving home, conflict with the limits on foods, social diffi-
culties to carry out the diet) are noted. This study adapted 
itself at all times to the rules of Good Clinical Practice and 
the ethical regulations agreed upon in the Helsinki dec-
laration and its subsequent modifications, along with the 
Organic Law 15/1999, of 13 December, for Personal Data 
Protection. The study’s protocol was approved by the 
Ethics Committee for Clinical Research of Ciudad Real’s 
Integrated Care Management. (Internal code: C-95, Act 
03/2017).

Sample size: To achieve an output of 80%, which detects 
differences in the hypothesis test for independent samples, 
taking into account a 5% significance level, assuming a pro-
portion of recurring diseases at 90% in the group of least 
affinity to the TMD, and 70% in the group of greater affinity 
to the TMD, a minimum of 50 patients were included in 
each of the branches of the study.

Statistical plan: A descriptive analysis was carried out for 
all the samples, using measures of central tendency, dis-
persion, and position for quantitative variables, and fre-
quency distribution for the qualitative variables. Taking 
adherence to the TMD with the average score over 2 years 
as a segmentation variable (cutoff point 67), a compara-
tive variable was carried out with respect to the variables, 
using the general lineal model for repeated measures in 
the case of variables with four evaluations, the Student 
t-test for independent samples for quantitative variables, 
and the chi-square test for dichotomous qualitative vari-
ables. In the different analyses, the level of statistical sig-
nificance was established at p < 0.05.

Results

Families of 122 patients were invited to participate in 
the study. A total of 103 patients completed the study, of 
whom 48 were women and 55 were men; 19 did not com-
plete the study. The obtained results were similar for both 
sexes, which is why they are given below. There were also 
no significant differences in the pondero-statural develop-
ment in both groups, as both developed properly. At the 
age of two, none of the patients was overweight or obese. 
We collected data on the family history of allergy in both 
groups, without significant differences.

The average of the four controls was established at 
67 ± 14.60 points. Group 1 obtained an optimal response 
in their TMD-L test scoring (Percentile- 75: 74) and Group 
2 obtained a response which was classified as good 
(Percentile- 25: 56). Breastfeeding became the most prom-
inent item for belonging to one group or the other. Many 
families from Group 2 were not able to keep up breastfeed-
ing for several reasons, despite being made aware of it. 
In the rest of the items on supplementary feeding, there 
was no significant difference. There were small, insignifi-
cant differences in the age of starting nursery education 
and in the number of siblings in both groups (Table 3). 
With regard to attendance rates, the results were similar. 
There were more planned consultations than on request 

Table 3  Nursery, no. of siblings, and form of consultation 
per patient in 2 years.

Group 1 Group 2 P

Age upon starting nursery 
(months)

11.62 ± 5.48 13.86 ± 6.09 0.55

Number of siblings 0.69 ± 0.75 0.80 ± 0.69 0.43
On request consultations  

(2 years)
6.83 ± 2.28 7.51 ± 2.48 0.14

Planned consultations  
(2 years)

12.52 ± 2.92 10.88 ± 2.68 0.04

Attendance at emergency 
unit (2 years)

0.63 ± 0.84 1.25 ± 1.30 0.05

Hospitalization (2 years) 0.06 ± 0.23 0.22 ± 0.50 0.04

Table 4  Incidence of average number of episodes of and 
treatment in 2 years for infectious diseases and childhood 
asthma in the two groups.

Incidence by patient in 2 years Group1 Group 2 P

Acute otitis media 0.37 ± 0.68 0.51 ± 1.04 0.4
Rhinosinusitis 0.13 ± 0.34 0.20 ± 0.56 0.5
Infection of the upper 

respiratory tract with 
bacterial complications

0.69 ± 0.96 1.22 ± 1.13 0.01

Antibiotic cycle treatment 0.44 ± 0.80 0.61 ± 0.77 0.29
Bronchospasm attack or 

childhood asthma attack
1.15 ± 2.11 1.94 ± 2.14 0.06

Inhaled corticosteroids 0.75 ± 1.31 1.65 ± 1.95 0.17
Oral corticosteroids 0.08 ± 0.33 0.25 ± 0.65 0.08
Inhaled bronchodilators 1.06 ± 1.93 1.92 ± 2.17 0.03



Mediterranean diet and inflammatory diseases� 53

bacterial complications21,22 strikingly decreased in Group 1 
with greater affinity to TMD (only one in three patients/
year), and with acceptable figures in Group 2 (one in every 
two), if we compare it with the usual figures in the national 
database (almost two episodes per patient/year).20 The 
necessity of applying drug therapy, and in particular anti-
biotics, notably reduced in Group 1 (only one in five to six 
patients took a course of antibiotics per year) and we could 
also catalogue Group 2 as satisfactory (one in every three 
to four), compared with the bibliographic data shown (four 
courses of antibiotics per child and year).20

Recurring otitis media is common at this age, although 
in our study its incidence was low in both groups (2% and 
7% respectively); and in a post-vaccination study, a preva-
lence of 24% in those young than 3 years was shown, the 
peak incidence being between 6 and 12 months.23 The pro-
tective effect of breastfeeding for at least 6 months has 
been suggested, although from this age, other risk factors 
have an influence.24 Among them, the early introduction 
of adapted milk has been highlighted.25 It should be noted 
that we hardly had patients with IRD – except childhood 
asthma – if we compare it with the national data.20 Asthma 
and bronchospasm attacks, as is seen in Table 4, were a 
lot higher in Group 2, in which adapted milk prevailed. 
The average of both groups is similar to these national fig-
ures, for which reason we postulate the hypothesis that 
“adapted cow’s milk is very much involved in this inflam-
matory disorder.” The use of inhaled corticosteroids and 
bronchodilators was twice as high in Group 2, with simi-
lar figures to the national database.20 Childhood asthma 
(recurrent wheezing) is generally triggered by viral infec-
tions, which stimulate a previously pro-inflamed mucus. 
For this reason, inhaled corticosteroids are used over pro-
longed periods of time to stop or control this incorrect 
inflammatory response.26 Likewise, the food industry has 
placed hypoallergenic milks on the market, with a high 
level of vaccinated protein hydrolysis, based on evidence 
from studies which try to prevent childhood asthma.27 In 
our study, patients from Group 1 who were breastfed were 
those who had a lower level of childhood asthma (nine 
patients); also, it seems to us that the figure could further 
reduce if we were to limit mothers’ consumption of some 
pro-inflammatory foods – among these foods cow’s milk –
whose metabolites and immune responses could pass to the 
mother’s milk. We did not conduct nutritional reports and 
analytical studies on the mothers, and we now think that 
it would have been interesting to have them evaluated. 
Group 2 had a higher incidence of childhood asthma (15%), 
for which reason the suspicion that adapted milks could be 
linked to the appearance of childhood asthma increases, 
and the idea that breastfeeding is an important protective 
factor is strengthened.28 Cow’s milk was the food antigen 
most frequently shown by the Hana test, but not the only 
one; frequently beef and pork followed, and among foods 
of plant origin, wheat sensibility stood out. The majority 
of patients who had IRD had positive inflammatory mark-
ers, above all TNF-alfa and to a lesser extent PCRhs, IL-1, 
IL-6, C-3, and C-4. The introduction of additional foods is 
associated with changes in the gut microbiota composition, 
with the possibility of these changes altering the immune 
and metabolic mechanisms.29 Recent studies have revealed 
that foods consumed affect the immune response. The 

to highlight the low incidence of infectious diseases, 
recurrent bacterial complications, childhood asthma, 
and other IRDs in the sample group, but above all in the 
group with greater affinity to the TMD. This holds well to 
such an extent that the “upon request” consultations for 
illness were lower than the planned consultations, some-
thing uncommon for primary care pediatric consultations. 
Childhood asthma was the IRD with the most incidences in 
the total sample, with a significant difference between the 
two groups, and 40% lower in Group 1.

The majority of the families achieved marks ranging 
between good and optimal in the DMT-L test. Breastfeeding 
was key for differentiating both groups.16 The pondero-
statural development was appropriate in all those studied, 
highlighting the lack of overweight and obese children, 
which compared to the figures which the WHO gives us for 
these ages – above 20% – can be considered to be very sat-
isfactory.17 We have developed the DMT-L test, faced with 
a lack of instruments providing an appropriate assessment 
of the dietary pattern; in a recent publication, we refer 
to these matters.14 After starting schooling, we have not 
found significant differences in the incidence of morbidity 
between the two groups. The scarce impact which attend-
ing nursery had on our study is noteworthy. Attending 
nursery has been associated with a greater frequency of 
recurring infections and wheezing, as well as consump-
tion of antibiotics, bronchodilators, and anti-inflammato-
ries.18,19 The low incidence of infectious diseases in both 
groups does not seem to be noteworthy. The age at which 
they began to attend nursery was similar; however, “upon 
request” consultations due to illness was relatively low 
in both groups (three to four visits/year) compared to a 
national morbidity study for the same age group during 
the same time period (nine to ten visits/year).20 The inci-
dence of acute otitis media, rhinosinusitis, and other 

Table 5  Analytical results in the children who developed 
inflammatory and recurrent diseases (IRD).

Analytic results Group 1 Group 2

IgA low 1 3
IgG low 2 2
IgE high 3 0
TNF-high 7 17
IL-1 0 1
IL-6 0 1
PCR hs (high sensitivity) 0 2
C-3 and C-4 2 2

Histamine response test to food antigens
Or HANA test

Group 1 Group 2

•	 Cow’s milk 8 14
•	 Veal 6 9
•	 Pork 4 7
•	 Chicken 3 4
•	 White fish 2 4
•	 Blue fish 6 3
•	 Wheat 6 7
•	 Rice 1 2
•	 Soya 1 2
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Breastfeeding in figures: rates of initiation and duration of 
breastfeeding in Spain and in other countries. Year of edition. 
2017.  http://www.aeped.es/sites/default/files/documentos/ 
201602-lactancia-materna-cifras.pdf

17.	 WHO. Childhood overweight and obesity. Commission to end 
childhood obesity. Facts and figures on childhood obesity. 
https://www.who.int/end-childhood-obesity/facts/es/

18.	 Del Castillo-Aguas A, Gallego-Iborra A, Gutiérrez-Olid M, 
Pérez-González O, Moreno-Muñoz G, Ledesma-Albarrán  JM. 
Infectious morbidity and resource use in children under 
2 years old at childcare centres. J Paediatr Child Health. 
2017;53(2):116–122. https://doi.org/10.1111/jpc.13372

components of these foods act on several immune cells 
and their effects are mediated by the intestinal immune 
system and, in some cases, by the gut microbiota. The 
improvement of the immune response provides defenses to 
the host against infection and inhibits immune responses, 
suppressing allergies and inflammation.30–37 All of this makes 
us suspicious that there are factors related to the introduc-
tion of infant foods, which are altering inflammatory and 
immune mechanisms, favoring the onset of IRD.38,39 We con-
sider that it would be interesting to expand these studies, 
to assess the impact of the elimination of suspicious foods, 
for the treatment of IRD. The lack of a control group is one 
of the limitations of our study. The lack of nutritionists in 
the public health system is also an important limitation for 
the reproduction of this study, as it would not have been 
possible without their collaboration.

In view of the results, we think that not all food offered 
in childhood can be given with the confidence that it will be 
well tolerated, above all foods which have a greater anti-
genic capacity and which have not been common in child 
nutrition in the Mediterranean region. Foods that have 
been more connected to IRD have been proteins of animal 
origin: cow’s milk, beef, pork, and fish. We can conclude 
by saying that adapted milk and other foods of animal ori-
gin could be involved in the appearance and development 
of childhood asthma, and IRDs, given that limiting them in 
the diet has contributed to lowering related morbidity. A 
diet based on the TMD along with breastfeeding notably 
reduces the incidence of childhood asthma and IRDs, even 
when attending nursery.
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