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Abstract: Objective: For 15 years, we have been working with a nutritional programme based on
the traditional Mediterranean diet (TMD) to complete the treatment of inflammatory and recurrent
diseases (IRD), such as childhood asthma. The objective of this study is to verify the effects of
TMD in the prevention and treatment of IRD by measuring the incidence of infant morbidity over
8 years. Material and Methods: The number of patients who suffered from IRD each year (just
before the pandemic) was determined, as well as the frequentation and the percentage of scheduled
and on-demand consultations. Results: The incidence of infant morbidity decreased as they were
incorporated into a TMD, and we observed a progressive disappearance of IRD. At the beginning of
the study, 20% of the patients had been diagnosed with some type of IRD. At the study’s end, the
prevalence of IRD decreased to less than 2%, and the use of drugs and surgical interventions decreased
markedly. Conclusions: A diet based on the TMD reduces the incidence of infant morbidity and
contributes to the disappearance of IRD, whereas some non-traditional foods with high antigenic
power could be involved in the appearance of IRD.

Keywords: inflammatory disease; recurrent disease; recurrent colds; recurrent acute otitis media;
recurrent acute rhinosinusitis; otitis media with effusion; persistent nasal obstruction; childhood
asthma; Mediterranean diet; dietary intervention; nutritional therapy

1. Introduction

The most frequent reason for consultation in primary care paediatrics is inflammatory
diseases, which are repeated during the winter months once the school year has begun.
These are termed inflammatory recurrent diseases (IRD), which, as their name indicates,
have an inflammatory etiological basis with recurrence being a defining characteristic. The
most common ones affect the respiratory area, such as recurrent colds, recurrent acute
otitis media (RAOM), recurrent acute rhinosinusitis (RARS), otitis media with effusion
(OME), persistent nasal obstruction (PNO), and childhood asthma. Conservative and
symptomatic treatment is usually sufficient to control the acute phase of these diseases.
However, sometimes antibiotics and anti-inflammatories must be used, but these drugs are
not effective in preventing new episodes, which induces the use of these drugs repeatedly.

In terms of inflammatory triggers, the effects of a Western lifestyle have been trivial-
ized, and circumstances that seem detrimental to the maintenance of children’s health have
not been considered, such as environmental pollution, the generalisation of chemical prod-
ucts, and the abandonment of the traditional diet. Increasingly, studies have demonstrated
the anti-inflammatory effects of the Mediterranean diet [1–3] and its ability to control
immune-based diseases, which has allowed us to develop the hypothesis that recurrent
inflammatory episodes of the mucous membranes are closely related to the abandonment
of the traditional diet. For about 15 years, we have been working with a nutritional pro-
gramme based on the traditional Mediterranean diet (TMD), and we have applied it to all
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patients who have presented with some type of IRD. We have conducted studies on the
effects of TMD on recurrent colds and their common bacterial complications (RCBC) [4],
such as RAOM [5], RARS [6], OME [7], PNO [8], and childhood asthma [9]. In all of them,
we have concluded that the TMD has potent anti-inflammatory effects and is effective in
the control and treatment of IRD. Given the achievement of these satisfactory results, we
extended the TMD to all healthy children from birth and verified that the application of
the TMD to the entire child population leads to lower incidence of acute diseases and the
near disappearance of IRDs [10]. We have, therefore, observed that TMD has an important
therapeutic action in the control of IRD, as well as a notable preventive action against
common acute childhood diseases. The objective of this study was to assess the effects
of the progressive incorporation of the TMD on the frequency of use and the incidence
of morbidity due to IRD, with special reference to childhood asthma, in all patients who
attended paediatric consultation of primary care over 8 years.

2. Material and Methods

All patients in our paediatric primary care pool (approximately 1200 patients) were
asked to participate in the study from the beginning of 2011 to the end of 2018. Initially, all
those who had some type of IRD were included, and later all children were included from
birth. All were evaluated by the paediatrician and the nutritionist at 4 and 12 months after
the initial visit, after which an annual review was conducted.

All patients who presented some type of IRD were included and progressively incor-
porated into the TMD through a nutritional education programme, and their evolution was
assessed through prospective before–after (pre/post-test) comparison studies lasting 1 year
for each patient. Subsequently, we progressively expanded the nutritional programme to all
healthy children from birth, for which a single-group intervention was carried out in which
we evaluated the differences in the results according to the degree of adherence to the TMD
recommendations [10]. In recent years, practically all of our child population and their
families were aware of the TMD and apply it to a greater or lesser extent in their daily diet.
The children who were captured shortly after birth were immediately incorporated into
the nutritional programme, promoting breastfeeding from the beginning. An explanatory
diagram is shown in Figure 1.
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Figure 1. Study design diagram. Figure 1. Study design diagram.

Concerning attendance, patients were divided into two groups: (a) those who attended
due to acute illness and in haste, and (b) those who attended the scheduled control and
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without haste. Bureaucratic consultations were not considered. Concerning morbidity, we
have defined IRD as the repetition of the same inflammatory pathology in more than three
episodes in 6 months, or four episodes in 1 year. Regarding IRDs, the following variables
were considered: RCBC, RAOM, RARS, OME, PNO, and RW. Data were also collected on
the different drugs prescribed and emergency care, assessed by person and year. In recent
years, those children who had developed some type of IRD underwent blood tests with
inflammatory markers and the Histamine Reaction to Food Antigens (HANA) test was
performed [11].

The criteria to define each of the IRDs were based on the “expert groups” of each
of the nosological entities. An episode of upper respiratory tract infection (URTI) was
defined when patients had fever over 38 ◦C, sore throat, runny nose, shortness of breath
through the nose, and a cough [12]. Acute otitis media (AOM) was defined as a process
of tympanic bulging, caused acutely during an URTI and with inflammatory signs or
symptoms such as otalgia, eardrum redness, or otorrhea [13]. Acute rhinosinusitis (ARS)
was defined as a prolongation of URTI symptoms for more than 10 days, with nasal
obstruction, thick mucus secretion, and persistent cough predominantly at night [14]. OME
was defined as bilateral tubal obstruction lasting for more than 3 months, or unilateral for
more than 6 months [15,16]. PNO was defined as persistent difficulty breathing adequately
through the nose and associated symptoms such as snoring, mouth breathing, sleep apnea,
drowsiness, and difficulty swallowing [17]. RW was defined when three or more episodes
of wheezing and coughing occurred, in a context in which the diagnosis of asthma is the
most likely, after ruling out less frequent processes [18]. Allergy tests were only performed
on suspected allergy patients. The clinical evolution of the patients was evaluated using a
specific questionnaire for each IRD, designed to be answered by the parents or guardians
(Appendix A). Weight, height, and body mass index were measured to evaluate weight–
stature evolution [19].

Parameters for adherence to the TMD: We have used the nutritional program “Learn-
ing to eat from the Mediterranean”, which we have explained in detail in previous arti-
cles [10]. Our aim was that all patients would have a broad knowledge of the characteristics
of the TMD and an ability to follow it. To assess adherence to the TMD, we used the
KidMed test [20,21], the TMD test [19], and the TMD-Infant test [10]. The KidMed test is a
classic tool for measuring adherence to the Mediterranean diet (Appendix B), although the
TMD Test (Appendix C) seems to be similar, as does the TMD-Infant test for evaluating
newborns and infants (Appendix D). The traditional Mediterranean diet is characterized
by the presence of fresh and seasonal foods, which must be consumed in the short-term
since they easily spoil. In particular, it is worth noting the abundant consumption of fruits,
vegetables, legumes, and whole grains. Olive oil, seeds, and nuts are the main sources of
fat. There is a low consumption of proteins and fats of animal origin. Dairy products are
usually fermented and come from goats and sheep, and fish is consumed in moderation. It
is important to note that pre-cooked and industrial foods, which have undergone profound
organoleptic modifications, are not typical of the TMD [22]. In Appendix E, we present the
decalogue that the Mediterranean Diet Foundation proposes to us through its website [23].
The TMD has been proclaimed by UNESCO as ‘cultural heritage and intangible asset of
humanity’ [24]. In Table 1, we delineate the main differences between the Mediterranean
diet and the diet that has been imposed by “Western civilization”.

Laboratory evaluation: Only children who had some type of IRD were evaluated
using general biochemistry, together with immunoglobulins, total and specific IgE to
respiratory and food allergens, inflammatory markers (high sensitivity C-Reactive protein
(hs-CRP), tumor necrosis factor Alpha (TNF-alpha), interleukin-1 (IL-1), interleukin-6 (IL-6),
complement factor-3 (C-3), complement factor-4 (C-4)), and test of histamine response to
food antigens or the HANA test [11]. For the patients who dropped out of the study or did
not want to participate in the nutritional programme, the reasons given were noted in their
records (transfer, social difficulties in following the diet, and conflict with the limitation of
some foods). Sample size and statistical analysis: A non-probabilistic sample was taken of
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all patients (guardians/families) who consecutively consented to participate in the study.
Descriptive analysis was performed with measures of central tendency and dispersion
for quantitative variables (mean and standard deviation), and frequency distribution for
qualitative ones. For the comparison of quantitative variables between two groups, the
Student’s t-test (or Mann–Whitney U-test in the case of a non-normal distribution) was
used, establishing the level of statistical significance at p < 0.05. For the analysis of the
results, the statistical package SPSS 15.0 was used.

Table 1. Differences between the traditional Mediterranean diet and the “Western civilisation” diet.

Traditional Mediterranean Diet Western Civilisation Diet

Breastfeeding Adapted milk

Varied, seasonal fruit Baby food jars and canned fruits

Vegetables and leafy vegetables Baby food jars and canned vegetables and
leafy vegetables

Pulses and non-processed nuts Canned pulses and dried, fried, or salted nuts

Minimally processed and fermented
whole grains

Refined, processed cereals with industrial
fermenting agents

Fermented milk, principally goat’s and sheep’s Whole, processed milks, mainly from cows

Occasional lean meat, in small quantities High consumption of red, processed meats

Minimally processed, perishable, fresh and
local foods

Nonperishable processed and
ultra-processed foods

Homemade food Pre-cooked food

Limits on products with added chemicals Presence of chemical agents and
enzyme disrupters

3. Results

Most of the families followed our nutritional recommendations, although a small
percentage, less than 8%, reported problems with the diet. The greatest difficulties had
to do with the lack of time to make changes to the menu and introducing homemade
meals, and occasionally due to a lack of agreement to limit some foods. The results
obtained were similar in both sexes, so they are reported together. The pondero-statural
development was adequate and proceeded as planned. However, it should be noted that
overweight and obesity decreased throughout the study. Table 2 shows the number of
patients diagnosed with IRD each year and also the number of overweight and obese
patients after the progressive introduction of the TMD in the paediatric population.

Table 2. The evolution of the number of patients diagnosed with IRD each year after progressive
introduction of the TMD.

Number of Children/Year 2011 2012 2013 2014 2015 2016 2017 2018

Recurrent colds with bacterial complications 46 36 19 18 16 6 5 4

Recurrent acute otitis media 27 12 10 9 9 4 2 2

Recurrent acute rhinosinusitis 40 24 12 11 10 5 3 2

Otitis media with effusion 24 16 10 9 6 4 3 1

Persistent nasal obstruction 27 12 11 11 5 2 1 2

Recurrent wheezing or childhood asthma 41 25 20 18 17 12 9 9

Overweight and obesity 19 13 12 11 9 4 3 3

Total 244 138 94 87 72 37 31 24
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Acute illness consultations with haste decreased as the patients entered the TMD
programme while maintaining the number of scheduled control and without haste con-
sultations, so the percentage of attendance at both consultations was equal. Table 3 shows
the percentage of acute illness in haste and scheduled control without haste visits between
2011 and 2018.

Table 3. Percentage of visits for acute illness in haste and scheduled control without haste in each year.

Year 2011 2012 2013 2014 2015 2016 2017 2018

% Acute illness inquiries with haste 71% 65% 61% 59% 56% 52% 51% 51%

% Scheduled control and without haste consultations 29% 35% 39% 41% 44% 48% 49% 49%

Total number of consultations/days 31 30 28 25 20 18 16 16

Table 4 shows the average number of acute IRD episodes in the year prior to diagnosis
and the following year after starting the application of the nutritional programme; IRD
episodes per child and year were assessed. The times that patients went to emergency
services are also shown, as well as the antibiotic treatment cycles they received during their
inflammatory processes, and symptomatic treatments such as paracetamol, saline sprays,
anti-inflammatories, or expectorant mucolytics.

Table 4. Mean acute episodes of IRD during the year prior to diagnosis and after the application of
the TMD.

Year Before * TMD Year * p *

Number of recurrent colds with
bacterial complications 4.64 ± 0.70 0.70 ± 0.90 0.01

Number of episodes of recurrent acute
otitis media 3.84 ± 0.73 0.48 ± 0.65 0.01

Number of episodes of recurrent
acute rhinosinusitis 3.37 ± 1.21 0.32 ± 0.47 0.01

Degree of involvement in patients with persistent
nasal obstruction: 0 (mild), 1 (moderate), 2(severe) 1.92 ± 0.27 0.26 ± 0.05 0.01

% of patients with otitis media with effusion 100% 15% 0.01

Number of recurrent wheezing attacks or
childhood asthma 4.73 ± 1.23 1.13 ± 0.71 0.01

Degree of involvement of IRD: 0 (mild),
1 (moderate), 2 (intense) Between 1.3–1.8 Between 0.1–1.2 0.03

Emergencies per child and year 2.04 ± 0.79 0.25 ± 0.30 0.01

Antibiotic treatment cycles per child and year 3.51 ± 0.69 0.51 ± 0.33 0.01

Number of symptomatic treatments per child
and year 6.87 ± 1.60 2.87 ± 0.93 0.01

* Mean and standard deviation. * Student’s t-test for independent groups was used to derive p-values.

Following the introduction of the nutritional programme, we observed greater adher-
ence to the TMD as evidenced by the results of the KidMed test and the TMD test, before
and after applying the intervention (Figure 2).
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Figure 2. Evolution of the KidMed Test and Test-TMD. * KidMed and TMD index score.

At the beginning of the program, 70% of the patients obtained an optimal score
on the KidMed test (above 8 points). This rose to 90% by the end of the study. In the
TMD-test, only 10% of patients obtained an acceptable score at the beginning of the study.
This progressed satisfactorily, until reaching an average score classified as optimal (above
16 points) (Figure 3). We carried out both tests, because in previous studies we observed
that the KidMed test was not sensitive to the changes that we promoted in infant feeding,
while the TMD test did reflect these proposed changes.
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Figure 3. Evolution of diet quality, measured with the TMD Test.

In healthy children who accessed the TMD from birth, a low incidence of acute
inflammatory diseases and IRD was observed, and this was more notable in those who
were breastfed (group 1) compared to those who drank adapted milk (group 2). Compliance
with the rest of the TMD parameters was similar in both groups. Both groups evolved
satisfactorily with a notable decrease in IRD, in-demand consultations due to illness, and
the need to go to the emergency room or require medication treatments. The number of RW
attacks or childhood asthma was lower and clinically relevant in group 1, with an incidence
of almost half the rate of group 2. The number of drugs used by patients with RW in group
1 was less than half of the number used by patients in group 2 (Table 5).
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Table 5. Mean number of acute episodes and treatment in children less than two years of age for
infectious diseases and childhood asthma in the two cohorts of healthy children.

Incidence per Patient in Two Years Group 1 Group 2 p *

Recurrent colds with bacterial complications 0.69 ± 0.96 1.22 ± 1.13 0.015

Recurrent acute otitis media 0.37 ± 0.68 0.51 ± 1.04 0.41

Recurrent acute rhinosinusitis 0.13 ± 0.34 0.20 ± 0.56 0.52

Recurrent wheezing or childhood asthma 1.15 ± 2.11 1.94 ± 2.14 0.06

Antibiotic treatment 0.44 ± 0.80 0.61 ± 0.77 0.29

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 0.033
* Group 1: breastfeeding + DMT. Group 2: adapted milk + DMT. The data are presented as means with their
standard deviations. * Mean and standard deviation. Continuous data are shown as means ± S.D. and categorical
as percentages. Student’s t-test for independent groups was used to derive p-values.

In the group of patients to whom we applied the TMD from birth, a total of 38 IRD
episodes appeared in the first two years of life, with 61% episodes of RW or childhood
asthma (10 in Group 1 and 28 in Group 2). All patients with IRD developed elevated
inflammatory markers, especially TNF-alpha. The HANA test marked foods suspected of
promoting a non-IgE-mediated inflammatory response. Cow’s milk was the food antigen
most frequently indicated by the HANA test, followed in frequency by beef and pork.
Among vegetables, a sensitivity to wheat stood out. After restricting the foods indicated by
the HANA test and adapting the diet, we re-assessed the clinical and analytical evolution at
6 months. Overall, the response was satisfactory, with RW or childhood asthma and other
IRDs disappearing in those patients who followed our indications (70%) 3–4 weeks after
starting dietary restructuring. The rest of the patients (30%) reported difficulties following
the exclusion diet, and we proposed they receive the conventional treatment.

4. Discussion

The incidence of infant morbidity progressively decreased throughout the 8 years of
the study. Supporting the hypothesis, we observed that a quality diet based on the TMD
decreased infant morbidity and, as a consequence, a progressive disappearance of IRD. The
application of the TMD has not only been effective in treating IRD, as we have found in
previous studies, but its application from birth is effective in preventing its appearance.
This was more evident in the group of patients who had higher affinity for the TMD.
At the beginning of the study, more than 20% of our patients had been diagnosed with
some type of IRD, and its prevalence decreased to 2% in the last year. Consistent with
the above results, the use of drugs and surgical interventions decreased markedly. The
degree of satisfaction of the families with the programme was high. These circumstances
have meant that on-demand consultations for illness have been progressively fewer in
number than scheduled consultations, something uncommon in primary care paediatric
consultations. At present, almost 50% of paediatric consultations are scheduled, and
on-demand consultations continue to decline.

From a total of 244 IRD episodes diagnosed in 2011, only 24 were diagnosed in 2018.
Each year, fewer patients were diagnosed with little change in the total number of patients
in the paediatric space and without other factors, such as age, starting time, schooling, or
the number of siblings having an impact on the results. This can only be explained by an
increase in the effectiveness of the patients’ defensive system, either by an early maturation
of the immune system or stabilisation and balance of the inflammatory system.

The immune system tends to get stronger with age and IRDs tend to disappear
spontaneously. However, with nutritional intervention, we have obtained beneficial results,
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which seem to indicate a strengthening of the immune system, since IRD episodes decreased
rapidly and there was less need for pharmacological treatments or surgery.

RCBC are one of the most frequently seen conditions in primary care. During our
study, RCBC progressively decreased from 46 patients to less than 5 per year. In addition,
we observed a lesser effect on general symptoms and quicker recovery [4]. AOM is one of
the most common reasons for consultation (25–40%) and is the leading cause of antibiotic
prescription in childhood. Its incidence dropped considerably after the application of
the TMD. RAOM, which can affect a third of the child population and is one of the most
frequent recurrent diseases in paediatrics, gradually reduced in our study from 27 patients
a year to less than 3 per year [5]. ARS is another cause for the increased prescription of
antibiotics in childhood and can affect 10% of children, many of whom end up suffering
from RARS. In our study, we went from having 40 patients with RARS to less than 3 per
year [6]. These data have been consistent with mass vaccination for haemophilus influenza
and streptococcus pneumonia, which could have influenced the achievement of these
results. However, some publications do not show that this fact has reduced the incidence
of these diseases in the same proportion as in our study [25]. Ringing of the ears, which is
usually associated with recurrent catarrhal processes and nasal obstruction, was resolved
more easily, and tympanometry returned to normal within a few weeks for the patients
in our study. Hence, OME has decreased from 24 patients to less than 2 per year [7].
Coinciding with recurrence and the permanent inflammatory state of the upper respiratory
tract, many patients develop hypertrophy of the tonsils and adenoids, contributing to
difficult nasal breathing. In our study, PNO decreased in incidence from 27 patients to less
than 3 per year. We must emphasise that as a consequence of the improvement experienced
in all IRDs, surgical intervention was not necessary, and most of the children preserved
their tonsils, adenoids, and the integrity of the tympanic membrane.

By reducing the consumption of processed foods and those with a high glycaemic
index, together with an excess of foods of animal origin, we have also observed a decrease
in the incidence of overweight and obesity [19]. This indicates that TMD, in addition to pro-
tecting the defensive system, can promote the establishment of an adequate metabolism [26].
Infant asthma (RW) in the subgroup that left breastfeeding early had an incidence similar to
the national database (15%) [27]. In this group, the rest of the TMD completion parameters
were similar, which makes us suspect that adapted cow’s milk could be closely related to
the development of bronchial hyper-reactivity and, therefore, breastfeeding could offer im-
portant protection [28,29]. Patients who were fed breast milk had a lower incidence of RW
or childhood asthma, despite which they maintained a somewhat high figure, compared
to the evolution of other IRDs. It would have been interesting to have applied a TMD to
mothers during pregnancy and lactation since antigenic substances from foods that are not
typical of the TMD could have reached them through the placenta or breast milk [30]. Child-
hood asthma (RW) is generally triggered by viral infections which stimulate a previously
pro-inflamed or hyper-reactive mucosa [31]. For this reason, inhaled corticosteroids are
used for prolonged periods to dampen or control this undue inflammatory response [32].
Likewise, the food industry has introduced hypoallergenic milk on the market with a high
degree of hydrolysis of cow’s milk proteins, based on evidence from studies that try to
prevent childhood asthma [33].

At present, non-traditional foods have been massively incorporated into children’s
diets, many of them of industrial origins such as ultra-processed and meat derivatives.
Such foods can result in an antigenic overload of the immune system [34], which takes
several years to resolve and translates clinically into defensive insufficiency in the lability
of the inflammatory system and the hypertrophy of tonsils, adenoids, and lymph nodes.
Most of the patients with IRDs studied in recent years had positive inflammatory markers,
especially TNF-alpha, and to a lesser extent, hs-CRP, IL-1, IL-6, C-3, and C-4 [35]. Cow’s
milk was the most frequent food antigen indicated by the HANA test, followed in frequency
by beef and pork, and a sensitivity to wheat. Of the patients who tested positive for HANA,
70% were given a diet excluding foods to which they had sensitivity, resulting in the
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disappearance of IRDs. However, we believe it is necessary to expand these studies because
we did not have a sufficient sample size to confirm these results.

The effects of the Mediterranean diet on inflammation have recently been studied
by numerous authors [1]. Adherence to the TMD reduces oxidative stress and chronic
inflammation [2]. Individual nutrients have been shown to influence the development of
inflammatory markers [36]. With the TMD, the pro-inflammatory actions of PAF (platelet
activating factor), one of the most potent endogenous mediators of inflammation, can be fa-
vorably modulated [37]. Many of the products that are consumed in “Western civilization”,
which have been processed to avoid fermentation, will favor the formation of unusual
microflora that is alien to the specific human microbiota [38]. The excess of “antigenic
load” caused, above all, by alteration of the microbiota and the increase in proteins of
animal origin, could be the cause of the imbalance of the immune system and its excessive
enlargement, ultimately causing pathological hyperplasia [39].

Our studies have been based on strengthening the body’s defensive system by recover-
ing the traditional diet and eliminating foods that are not well-metabolized or are antigenic
in nature.

It has been proven that the intestinal microbiota induced by complementary feeding
can cause changes that alter immune and metabolic mechanisms [40,41]. The components
of these foods act on various immune cells and their effects are mediated by the intestinal
immune system. An adequate immune response provides defenses to the host against
infection, and the inhibition of immune responses can help control allergy and inflamma-
tion [42–49]. We believe that the introduction of non-traditional and antigenic baby foods
may favor the alteration of inflammatory mechanisms, facilitating the appearance of IRD.

This study should be considered in light of its strengths and limitations. To assess
adherence to TMD, we have preferred the TMD and TMD-B tests over the more classic
KidMed test. This does not include some variables that we believe are important for the
control of IRD. No difference was examined between refined cereals and whole grains,
nor was the consumption of sugar or commercial fruit juices referenced. In general, the
glycaemic index was not considered. In the lipid section, the consumption of saturated
fats was not limited nor was its consumption evaluated, which does not allow us to
detect an excess in the consumption of animal proteins. No assessment was made of the
consumption of raw food, nor was the minimum amount to be taken specified. Serving
sizes and schedules were also not considered.

Our research study can be easily replicated in a pediatric consultation, provided that
nutritionists are present. It is precisely the lack of nutritionists and the paucity of attention
paid to nutrition that explains why the importance of diet in the development of acute
diseases and IRD is ignored or obviated. We would have liked to carry out our studies with
a control group. However, this was impossible because our child population was being
taught to adhere to the TMD, and it did not seem appropriate to promote the standard diet
of Western civilization, since we consider that it is precisely this diet that is the precipitating
factor in the development of IRD. We also did not have sufficient funding to perform tests
to measure the response of the inflammatory system and the modification of intestinal flora.
It would also have been interesting to monitor expectant mothers and those who breastfeed
their children.

In conclusion, the findings of this study suggest that many of the foods offered in
“Western civilization” have a potentially high capacity to precipitate an undue inflammatory
response by raising inflammatory markers, by precipitating the appearance of clinical
symptoms compatible with alterations of the immune system. The limitation of suspicious
foods and the application of the TMD have led to a considerable improvement in clinical
symptoms and the normalization of inflammatory markers. We consider excess protein
of animal origin and pre-cooked foods as the main suspect foods. Cow’s milk and other
foods of animal origin could be implicated in the development of childhood asthma. The
application of the traditional Mediterranean diet from birth, and the limitation of foods
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foreign to this diet and promoted by “Western civilization”, could significantly reduce the
incidence of infant morbidity and the reduction of IRD, including childhood asthma.
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Appendix A. Clinical and Therapeutic Evaluation Rate Performed on Parents
or Guardians

To assess the clinical evolution of the patients, a questionnaire was designed that was
aimed at parents or guardians, in which the symptoms related to IRD were evaluated along
with their subsequent evolution, the intensity of clinical tables, the needs of difficulties
with the diet, and the degree of satisfaction with the intervention. To each question in
the questionnaire, one can answer the improvement observed with: 3: much, 2: quite, 1:
something, or 0: nothing. Ten questions referred to the clinic and treatment in the previous
four weeks and a maximum of 30 (good control) to a minimum of 0 (poor control) was
scored. A patient was considered to be poorly controlled when the total score was equal to
or less than 20 (Appendix A Table A1).

Table A1. Responses from parents or guardians regarding the improvements observed in IRD: 3:
much, 2: quite, 1: something, 0: nothing.

Clinical and Therapeutic Evaluation Index in the IRD 4 Month 1 Year

Has the number of IRD episodes decreased?
Have you noticed less intensity in the infectious processes?

Has the need to go to the emergency room decreased?
Have other complications decreased?

Has there been a greater recovery from the state of normality?
Has the least use of antibiotics been noted?

Has the least use of symptomatic medications been noted?
Has there been good tolerance of the diet by the patient?

Has there been collaboration on dietary changes?
Are you satisfied with the results?

Total score

Appendix B. KidMed Test

The KidMed test consists of a questionnaire of 16 questions that must be answered
affirmatively/negatively (yes/no). Affirmative answers in the questions that represent
a negative connotation in relation to the Mediterranean diet (4 questions) are worth −1
point, and affirmative answers in the questions that represent a positive aspect in relation
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to the Mediterranean diet (12 questions) are worth +1 point. Negative answers do not score.
Therefore, this index can range from 0 (minimum adherence) to 12 (maximum adherence).
Appendix B Table A2.

Table A2. KidMed Test.

KidMed Test At the
Start

After 4
Months

After One
Year

1 piece of fruit per day
1 + piece of fruit per day

1 vegetable per day
Vegetables more than once per day

Regularly eats fresh fish (2–3 times/week)
Visits fast food rest. once or more per week

Legumes 1–2 times/week
Pasta and rice every week

Cereal or deriv. for breakfast
Regularly eats dried fruit and nuts

Olive oil used at home
No breakfast

Dairy at breakfast
Factory-baked goods for breakfast
Two yoghurts or 40 g cheese/day

Sweets and snacks every day

Appendix C. Traditional Mediterranean Diet Test or T-TMD

In order to measure the newly proposed points, we developed a complementary
test (the Traditional Mediterranean Diet Test or Test-TMD) with the same structure, to
which we have added nutritional and behavioural questions that—in our opinion—are
not reflected in the KidMed test (Appendix C Table A3). This test consists of 20 questions
that must be answered affirmatively/negatively. Unlike the KidMed test, in Test-TMD, all
the questions are positive. They are therefore scored with one point for each affirmative
answer, and the results can range between 0 and 20 points. A test score below or equal
to seven points is considered ‘poor quality’, a score between 8–14 points is considered
as ‘need to improve’ and scores above 15 points are considered as ‘optimal traditional
Mediterranean diet’. At each visit, we evaluated the nutritional tests, and together with the
patients and their parents, we analysed any difficulties that may have arisen and examined
how we could modify behaviour to obtain the best results. Both questionnaires allow the
KidMed index and the TMD index to be calculated. According to scores obtained in the
KidMed questionnaire, three degrees of quality of the Mediterranean diet can be obtained:
(a) ‘good’ or ‘optimal’, when the score is equal to or greater than eight; (b) ‘average’ or
‘need to improve diet or nutritional habits’, when the score is between four and seven,
inclusive; and (c) ‘poorly adapted’ or ‘low-quality diet’, when the score is equal to or less
than three. According to the scores obtained in the TMD index, three grades are obtained:
low quality ≤7, moderate quality 8–14, optimal quality >15.
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Table A3. TMD Test (%).

Start 4 Months Year

Minimum 2 pieces of fruit every day.

Fresh vegetables at every meal, as a first course or as part of the main course.

Limited sugar intake (sweetened breakfast cereal, sweetened yoghurts or milkshakes,
cakes, soft drinks, sugary biscuits, sweets, ice-cream, etc).

Sporadic use of potatoes (1–2 times/week) and preferably not fried.

Legumes twice or more per week, not always with meat.

Regular intake of white fish, oily fish and seafood (1–3 times/week).

Preferably eats whole grains (whole wheat pasta, brown rice, brown bread, etc.,
limiting the intake of refined flour such as white bread to less than 40 g per day).

Intake of seasonal, natural, fresh food.

Moderate to low intake of dairy products: Preferably in the form of natural yoghurt
and goat’s or sheep’s cheese.

Only lean processed meats, less than twice per week.

Preferably white meat, less than 3 times per week (lean).

30–50% of the daily intake consists of raw food (fruit, vegetables, virgin extra olive oil,
freshly-squeezed fruit juice, nuts, etc.) and semi-raw food (green vegetables).

Frequent intake of broths, soups, natural smoothies and water.

Intake of fats mainly from virgin extra olive oil and raw nuts. Avoiding low quality
industrial fats.

Good quality breakfast and mid-morning meal, without processed foods.

No snacking between meals and a reasonable portion size at meals.

Adapts to the food made at home (family) and alternatives not offered.

Limits intake of additives, avoiding “junk” food (<1/week)

Regular physical exercise (running, playing, walking, climbing, etc.) or sport.

Mealtimes together, avoiding the television or other technology.

Appendix D. Traditional Mediterranean Diet Test in Breastfeeding (TMD-B Test)

To evaluate adhesion we used the TMD-Breastfeeding Test (TMD-B), which was
carried out by a nutritionist on an individual basis, at 6, 12, 18, and 24 months of age. The
TMD-B test involves responding to a questionnaire with 12 items (Appendix D Table A4).
Satisfactory answers represent a positive connotation in connection with the TMD and
carry 2 points, except for the first item concerning breastfeeding which carries 6 points (one
point for each month of exclusively breastfeeding). 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 gave us the result
of affinity to the TMD. The highest mark was 28 points and the minimum can be negative
(up to −16). In the 6th month control, only the type of breastfeeding was scored. When the
TMD-B test was carried out, the difficulties that arose and how diet could be changed to
obtain better results were analysed. This questionnaire allowed us to calculate the TMD-B
index. According to the obtained results, three scales of the TMD quality are obtained:
(a) optimal, when the score is higher than 15; (b) good or with room for improvement,
when the score is between 8 and 15, inclusive; and (c) low quality, when the score is lower
than 8.
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Table A4. Traditional Mediterranean Diet Test in Breastfeeding (TMD-B Test).

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
200 g/day

2

100–200 g/day
1

<100 g/day
0

Whole grains
Between

50–100 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
30–50 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 was scored. ** Fresh, natural, unprocessed, and perishable foods.

Appendix E

Table A5. The Mediterranean diet. Ten basic recommendations *.

Mediterranean Diet. Ten Basic Recommendations

1. Use olive oil as your main source of added fat.
2. Eat plenty of fruits, vegetables, legumes and nuts.
3. Bread and other grain products (pasta, rice, and whole grains) should be a part of your

everyday diet.
4. Food that has undergone minimal processing, fresh and locally produced food is best.
5. Consume dairy products on a daily basis, mainly yogurt and cheese.
6. Red meat should be consumed in moderation and if possible as a part of stews and

other recipes.
7. Consume fish abundantly and eggs in moderation.
8. Fresh fruit should be your everyday dessert and, sweets, cakes and dairy desserts should be

consumed only on occasion.
9. Water is the beverage par excellence in the Mediterranean Diet.
10. Be physically active every day, since it is just as important as eating well.

* Always adapting the diet to the child’s needs (according to age).
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