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Eating fish and fruits are associated with lower prevalence of allergic diseases

Keywords: allergic diseases, food allergy, allergic rhinitis, asthma, eczema. ORa, Odds Adjusted Ratio; IC, Confidence Interval

Background: Allergic diseases are recognized as a burden on the public health. They stand as one of the most common chronic diseases, especially in developed countries. Therefore, the objective of this study is to evaluate the association between the development of atopic allergy and the presence of food allergy in children, and food consumption.

Methods: This multidisciplinary cross-observational epidemiological study was conducted among 1199 schoolchildren who were recruited in 4 th grade and 5 th grade (9-11 years old from Marseille). Data were collected by means of a standardized epidemiological questionnaire with a medical assessment focusing on allergic diseases, and questions on lifestyle and child nutrition (FFQ).

Results: During the last 12 months, prevalence of allergic diseases were shown as follows: 41% of children presented allergic rhinitis symptoms, 24% reported having asthma related symptoms, while 28% suffered of eczema and 7% complained of food allergy. There was a significant association between food allergy and asthma symptoms (Pvalue<0.001, IC= [2.29-7.69]), eczema (Pvalue<0.001, ) and allergic rhinitis (Pvalue<0.001, IC= [2.32-8.17]). Regarding dietary habits, the multivariate analysis shows that the consumption of vegetables (ORa = 0.72 [0.64-0.74]) and fish (ORa = 0.74 [0.50-1.09], ORa= 0.66 [0.47-0.94] respectively) are associated decreased risk of developing asthma and allergic rhinitis symptoms, while fruit consumption (ORa = 0.68 [0.45-1.03]) is associated with a decrease in eczema symptoms.

Conclusion:

this study shows that the presence of a food allergy is strongly associated with allergic diseases. Indeed, the consumption of vegetables, fruits and fish seems to have a protective effect on the occurrence of these diseases.

Background

The prevalence of allergies, including asthma, allergic rhinitis, atopic dermatitis and food allergy has increased dramatically in the recent decades. Allergic diseases are one of the most common chronic diseases, especially in developed countries, and are recognized as a burden on the public health [START_REF] Tchidjou | Susceptibility to allergy in adoptive children: a crosssectional study at "Bambino Gesù Children's Hospital[END_REF][START_REF] Branum | Food allergy among children in the United States[END_REF]. Many research has revealed the existence of an association between atopic diseases, noting that children who develop an allergic disease are frequently predisposed to having others [START_REF] Turner | Gene-Environment Interactions-What Can These Tell Us about the Relationship between Asthma and Allergy? Front[END_REF].

Important previous epidemiological studies have suggested a strong association between the development of respiratory allergy (asthma and allergic rhinitis) and the presence of food allergy [START_REF] Zicari | Food allergy and the development of asthma symptoms[END_REF]. Food allergy usually precedes respiratory allergy [START_REF] Vegaa | Relationship between respiratory and food allergy and evaluation of preventive measures[END_REF], indeed 29% of children that are allergic to food are also asthmatic [START_REF] Who | Exclusive Breastfeeding under 6 Months. Data by WHO Region[END_REF], while 8% of children with asthma also have food allergy [START_REF] Lack | Update on risk factors for food allergy[END_REF]. As for the association with atopic dermatitis, a causal relationship had been suggested between atopic dermatitis and food allergy [START_REF] Tsakok | Does atopic dermatitis cause food allergy? A systematic review[END_REF].

The risk of developing atopic manifestations is even greater when food hypersensitivity begins in the first years of life [START_REF] Lack | The concept of oral tolerance induction to foods[END_REF]. It has been reported that children with food allergy will develop other allergic diseases earlier and with a frequency 2 to 4 times higher than those without allergies [START_REF] Schroeder | Food allergy is associated with an increased risk of asthma[END_REF]. Epidemiological and ecological studies have shown that some foods are protective factors against allergic diseases, while others are risk factors leading to an increase in the prevalence of allergic diseases. In addition, a cross-sectional study conducted in sex French cities between 2000 and 2001, suggesting that a healthy diet rich in antioxidants such as vegetables, fruits, cereals, fish fats high in monounsaturated fatty acids, olive oil, low fat dairy products also reduced meat and poultry consumption during childhood can help reduce the risk of allergic diseases [START_REF] Wall | Association between Frequency of Consumption of Fruit, Vegetables, Nuts and Pulses and BMI: Analyses of the International Study of Asthma and Allergies in Childhood (ISAAC)[END_REF][START_REF] Saadeh | Prevalence and association of asthma and allergic sensitization with dietary factors in schoolchildren: data from the french six cities study[END_REF].

In this study, we aim to use data from the French study as part of the International Study of Asthma and Allergies in Childhood(ISAAC) III France survey at first to describe allergic phenotypes. Second to evaluate the relationship between eating habits and allergic diseases. And to focus on the protective effects of food habits as a principal objective in a large sample of French schoolchildren.

Methods

Type of study

This was a cross-sectional epidemiological study, was conducted between 2001-2003, using validated questionnaire on allergic and respiratory health and risk factors among 1199 children from the general population. Children were recruited in the 4th grade and 5th grade (9-11 years of Marseille). Marseille is a Mediterranean city located in the south-east of France.

Authorization by the "National Commission of Informatics and Civil Liberties (CNIL)" was sought and obtained before conducting the survey. The parents of the children were informed by mail of the purposes and modalities of the survey, and their informed consent was obtained.

Study tool

A standardized epidemiological questionnaire with a medical assessment focusing on allergic and respiratory diseases, child nutrition and lifestyle (Food Frequency Questionnaire) was distributed in schools to be completed by parents. Overall, it included 97 closed, semi-closed and short-answer questions on respiratory and allergic diseases (asthma, allergic rhinitis, atopic dermatitis, food allergy, drug allergy), their management and potential risk factors (environmental, individual, psychosocial).

Variables of interest

Asthma

• The cumulative prevalence of asthma (life Asthma) was defined by the affirmative answer to the question: "Has your child ever had asthma at any point in his life?"

• Participants who had current asthma in the last 12 months (12-month asthma symptoms) were asked to answer the following question: "Has your child ever had wheezing in his chest during the last 12 months? "

Allergic rhinitis

• The cumulative prevalence of rhinitis (Rhinitis Life) was defined by the positive response to the question: "Has your child ever had sneezing or runny nose when he / she has had no respiratory infection (no cold, no rhino pharyngitis, no flu)? ".

• Participants who were categorized as having allergic rhinitis (12-month allergic rhinitis symptoms) if they answered yes to the question "During the past 12 months, did your child have sneezing, runny nose or stuffy nose when he (she) had no respiratory infection (no cold, no rhino-pharyngitis, no flu ...)? "and the question" During the last 12 months, these Nose problems were they accompanied by tearing (itchy) or itchy (wanting to scratch) eyes?

Atopic dermatitis

• The cumulative prevalence of eczema (Eczema life) was defined by the positive response to the question: "Has your child ever had eczema? ".

• The prevalence of symptoms suggestive of eczema (Symptoms of eczema 12 months) was defined by the positive response to questions: "Did your child have an itchy skin rash that kept appearing and disappearing intermittently at any time during the last 12 months? If yes "Has this itchy rash ever touched one of these areas: the creases of the elbows, behind the knees, in front of the ankles, under the buttocks, around the neck, around the eyes or ears? ".

Food allergy

The cumulative prevalence of food allergy was defined by the positive response to the question: "Has your child ever had one or more abnormal reactions (swelling of the face, lips, Quincke edema, generalized urticaria, vomiting or diarrhea, feeling choking, discomfort and unconsciousness) after taking a particular food? "The food groups in question were: fruits and vegetables, milk, egg white, dried fruit, peanuts, fish and shellfish.

The survey on the frequency of food consumption

The survey on the frequency of food consumption(FFQ), is the most widespread and most used method of food evaluation in epidemiology. The FFQ evaluates long-term food consumption and allows repeated measurements that help to evaluate changes in diet over time, provided that the food included in the FFQ is validated in a particular population in order to ensure that the main foods consumed by this population are captured.

Statistical analysis

The data collected was coded, entered and captured on the Statistical Package for Social Sciences (SPSS) software version 22 (SPSS ™ Inc., Chicago, IL USA).

First, descriptive analyzes were performed using mean and standard deviation to present continuous variables, while percentages were used for qualitative variables.

Second, bivariate analysis was conducted to investigate the relationship between the symptoms of asthma, allergic rhinitis, eczema and food allergy during the last 12 months on one side, and the following factors of the other side: diet habits, taking into account external and internal environmental, socio-demographic and socio-economic factors of children and their parents, history of personal and family atopy, stay in nursery, exposure to smoking, vaccination, medical history. A value of p <0.05 was considered statistically significant. The chi-square test (Chi2) was used for the comparison between the categorical variables in addition to the Fisher test in case of expected value n <5. Unadjusted odds ratio (OR) values were calculated to study the relationship between diet and symptoms of allergic diseases on the one hand and allergic diseases among them on the other.

Then, stepwise multivariate stepwise models were performed using logistic regressions to search for independent factors related to the symptoms of allergic diseases while adjusting for various confounding factors. The independent variables introduced in the initial model were those with a value of p <0.20 in the bivariate analyzes. In the final model, variables with a value p <0.05 were only retained. Final results were expressed as Adjusted Odds Ratio (ORa) with 95% confidence intervals (CIs) to measure the effect of disease occurrence in exposed versus non-exposed patients.

Results

Description of the population

The socio-demographic characteristics of the children showed that the majority of the children are living with both parents. 50.6% lived in the center and 49.4% in the south of the city. 51.9% (n = 625) were boys and 48.1% (n = 579) were girls. 2.9% of the children were 9 years old, 46.6% were 10 years old and 50.5% were 11 years old. About 69% of children were breastfed after birth, of which 19% were breastfed for less than 4 months and 81% were 4 months or older. About 22% of the children were admitted to a nursery during their childhood for at least 6 months of age.

Prevalence of asthma, allergic rhinitis, eczema and food allergy.

After inclusion of children with allergic symptoms, 7% of the children had symptoms of food allergy, 41% revealed allergic rhinitis symptoms, 24% had asthma symptoms and 28% had eczema, during the last 12 months.

Children's food allergy is distributed as follows: 1.4% of children have fruit allergy, vegetable, and other food. 0.5% to fish and 0.8% to shellfish consumption. Approximately 1.7% had allergy to milk and peanut consumption, 1.3% had allergy to egg white consumption and the consumption of dry fruit.

The manifestations of food allergy are shown in the figure 1, foods that can give several manifestations (swelling of the face, swelling of the lips, quincke's edema, generalized urticarial, vomiting and diarrhea and sensation of suffocation) are: egg white, milk, fish, peanuts and fruit.

Few children suffered from multiple allergic manifestations at a time. Figure 2 shows the number of these children.

Prevalence of food consumption

With regard to vegetable consumption, more than half of the children consumed raw vegetables (79.1%) and cooked vegetables (89.3%) at least once or twice a week. As for fruit juices, more than 50% of children consume it at least once or twice a week. In contrast, the proportion of children who ate citrus fruits and other fruits at least 1-2 times per week was 78.3% and 87.6%, respectively.

The proportion of children who ate milk at least once or twice a week was 95.9%. 92% of children consume meat at least once or twice a week. As for fish consumption, 62.2% of children consume white fish, 39.3% fish breaded and 42.3% other types of fish (table 1). Regarding oil consumption 86.7% of children consume it. In contrast, the vast majority of children never ate butter (65.8%) and margarine (91.7%). In addition, half of the children consumed fast food only occasionally, while their daily consumption was noted in 2% of our sample. On the other hand, 67.3% of children eat lunch at the canteen. About 57% of children drank soft drinks occasionally or never. 81.4% of children drink tap water and 20.9% mineral water.

Bivariate analysis

The association of food consumption with the symptoms of food allergy and allergic diseases in children during the last 12 months are shown in the table 2. Consumption of cooked vegetables was negatively associated with 12-month food allergy symptoms and asthma (OR= 0.56 [0.39-0.86], p = <0.001, OR = 0.32 [0.05-0.78], p = 0.001).While consumption of crudity was positively associated with 12-month-old eczema symptoms (OR = 1.70 [1.43-1.95], p = 0.005 No significant association between fruit juice and other fruit on one hand and symptoms of allergic diseases on the other hand, while citrus consumption was positively associated with allergic rhinitis symptoms (OR = 2.75 [2.16-2.91], p = 0.040).

Fish consumption was negatively associated with 12-month food allergy symptoms, asthma and eczema (OR= 0.42[0.21-0.87], p=0.001, OR = 0.98 [0.27-0.99], p = 0.009), (OR = 0.92 [0.10-0.98], p = 0.004) respectively. Similarly, red meat consumption was negatively associated with asthma and eczema 12 months (OR = 0.08 [0.03-0.17], p = 0.006, OR = 0.66 [0.04-0.79], p = 0.007). However, milk consumption was inversely related to the symptoms of food allergic diseases (OR=0.59[0.17-0.97].

For fat (oil, butter and margarine), no product was significantly associated with symptoms of asthma, allergic rhinitis and eczema during the last 12 months. In contrast, a negative connection was found between the symptoms of allergic rhinitis and fast food consumption (OR = 0.43 [0.20-0.88], p = 0.001). A significant association was found between soft drinks and 12-month food allergy symptoms (OR = 0.98 [0.54-0.99], p = 0.002).

Table 3 showed the multivariate model between allergic diseases as a dependent variable, and family, personal, environmental, and food factors as independent variables.

Discussion

First, this current study reveals high prevalence of the evocative symptoms of food allergy. This is comparable to many studies [START_REF] Branum | Food allergy among children in the United States[END_REF][START_REF] Longo | IgE-mediated food allergy in children[END_REF]. In addition, a study by Branum & al showed a variation of the United States(US) children's food allergy from 4% in 2007 [START_REF] Branum | Food allergy among children in the United States[END_REF], to 8% in 2011 in another survey of American children [START_REF] Gupta | The prevalence, severity, and distribution of childhood food allergy in the United States[END_REF]. And Nwaru & al. shows that food allergy is now estimated to affect up to 5.9% of children in Europe [START_REF] Nwaru | The epidemiology of food allergy in Europe: a systematic review and meta-analysis[END_REF]. The specific food allergy rate for fruit, vegetable, and other food consumption is 1.4% with a rate of 1.7% for milk and peanut consumption, 1.3% on egg white and dry fruit consumption and only 0.5% to fish and 0.8% to shellfish consumption. In fact, Lomidze N & al. in 2015 indicated that this prevalence of food allergy varies from 1.2% to 17% for milk, from 0.2% to 7% for eggs and from 0% to 2% for groundnuts and fish for the people in Europe and America [START_REF] Lomidze | Prevalence of self-reported food allergy in different age groups of georgian population[END_REF]. However, we found a significantly lower or higher prevalence of peanut, fruit, fish and milk allergy compared to other studies [START_REF] Graif | Association of food allergy with asthma severity and atopic diseases in Jewish and Arab adolescents[END_REF][START_REF] Taylor-Black | The prevalence and characteristics of food allergy in urban minority children[END_REF]. This may be due to ethnic, cultural, socioeconomic and immunoglobulin E(IgE)sensitization rates among populations [START_REF] Taylor-Black | The prevalence and characteristics of food allergy in urban minority children[END_REF][START_REF] Maloney | Children in the inner city of New York have high rates of food allergy and IgE sensitization to common foods[END_REF].

Similarly, a high prevalence of asthma, allergic rhinitis and eczema among adolescents during the last 12 months were observed. Regarding the prevalence of asthma and allergic rhinitis our study results were almost similar to those of Fernandes & al. in 2017 [START_REF] Fernandes | Epidemiological trends of allergic diseases in adolescents[END_REF]. The prevalence of allergic diseases was found to have significantly increased over the course of 10 years-from [START_REF] Fernandes | Epidemiological trends of allergic diseases in adolescents[END_REF], indeed the results showed a significant increase in the prevalence in terms of allergic diseases symptoms compared to ISAAC phase 2 where 6.7% of children suffered symptoms of asthma and 13% of allergic rhinitis and eczema [START_REF] Christiansen | The prevalence of atopic diseases and the patterns of sensitization in adolescence[END_REF]. In addition, a study conducted by Saadeh et al. showed that the prevalence of children showing asthma symptoms was 8.9% in 2000-2001 [START_REF] Saadeh | Prevalence and association of asthma and allergic sensitization with dietary factors in schoolchildren: data from the french six cities study[END_REF]. This increase across the phases of ISAAC, may be the effect of an interaction between genetic factors and the exposure to many other environmental factors: including socioeconomic status, exposure to allergens, passive smoking, dietary habits and early exposure to infections [START_REF] Taylor-Black | The prevalence and characteristics of food allergy in urban minority children[END_REF][START_REF] Drever | Fetal programming: early-life modulations that affect adult outcomes[END_REF].

Our study shows that egg white, milk, fish, peanuts and fruits are responsible for several manifestations. Our results are similar to a study conducted in 2018 by Al-Tamemi et al. proving that children have demonstrated sensitization to milk, peanut eggs and fish. In addition, it indicates that the most common signs following a food allergy are urticaria, Quincke's edema, vomiting and diarrhea and sense of suffocation, similar to our study this may be due to the high levels of specific IgE for food allergens [START_REF] Al-Tamemi | Food Allergen Sensitisation Patterns in Omani Patients with Allergic Manifestations[END_REF].

In agreement with previous studies, we found that quite a few children are multi-allergic, our prevalence is higher than those in other study, this difference could be due to the decrease of allergic diseases with age [START_REF] Rönmark | Different risk factor patterns for adult asthma, rhinitis and eczema: results from West Sweden Asthma Study[END_REF]. Also, a European cohort study has shown that people affected by atopic dermatitis, which is the first clinical sign of atopic walking, often develop other allergic diseases, including food allergies [START_REF] Roduit | Phenotypes of atopic dermatitis depending on the timing of onset and progression in childhood[END_REF], asthma and allergic rhinitis [START_REF] Martin | Which infants with eczema are at risk of food allergy? Results from a population-based cohort[END_REF]. In addition, Various studies have shown that food allergy and respiratory allergy are two commonly associated diseases with increasing prevalence [START_REF] Wang | Food allergen sensitization in inner-city children with asthma[END_REF][START_REF] Zicari | Food Allergy and the Development of Asthma Symptoms[END_REF]. In fact, many epidemiological studies suggest that the consumption and the introduction of certain type of foods during the first trimester of one's life, such as fatty acids, acts as a major pro-inflammatory precursors and may be involved in the increased development of IgE-mediated allergic diseases such as asthma and allergic rhinitis [START_REF] Vega | Relationship between respiratory and food allergy and evaluation of preventive measures[END_REF][START_REF] Lumia | Cow's milk allergy and the association between fatty acids and childhood asthma risk[END_REF]. [START_REF] Wang | Food allergen sensitization in inner-city children with asthma[END_REF] showed that up to 45% of asthmatic children are sensitive to food [START_REF] Wang | Food allergen sensitization in inner-city children with asthma[END_REF]. Graif Y. & al in 2012 clarified, in a multivariate analysis, the important association between food allergy and atopic eczema (OR, 3.2, 95% CI, 2.4-4.3) [START_REF] Graif | Association of food allergy with asthma severity and atopic diseases in Jewish and Arab adolescents[END_REF]. In fact, a large study conducted on the American population has revealed that the prevalence and severity of the eczema problem are associated with the prevalence and severity of food allergy [START_REF] Silverberg | Association between severe eczema in children and multiple comorbid conditions and increased healthcare utilization[END_REF]. Moreover, similar to other studies and researches we noticed that all allergies are related to history of family allergy, this relationship may be present since the allergy is induced by the secretion of IgE that can be hereditary [START_REF] Garrido | Prevalence and factors linked to atopic eczema in 10-and 11-year-old schoolchildren. Isaac 2 in Almeria, Spain[END_REF][START_REF] Shaker | New insights into the allergic march[END_REF].

In our study, the identified dietary habit was rich in fruits, vegetables, meat, fish, milk, with less consumption of fast food and soft drinks. Our results are similar to those of many other studies that are using the FFQ questionnaire to assess the feeding behavior of children. The collected data revealed that consumption of vegetables and fruit is increasing, as well as the consumption of fish and milk [START_REF] Tanner | Development of a tool to measure the number of foods and beverages consumed by children using National Health and Nutrition Examination Survey (NHANES) FFQ data[END_REF][START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF]. In addition, Baudry et al. has identified a decrease in the consumption of soft drinks in a French population [START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF]. Unlike other studies, our result shows a decrease in fast food consumption as well as food consumption in the canteen. Nevertheless, these contradictory results may be biased [START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF][START_REF] Savage | Food Allergy: Epidemiology and Natural History[END_REF].

In a similar result to our study on children, many epidemiological studies revealed an association between food allergy, the male sex [START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF][START_REF] Gupta | Food Allergy Sensitization and Presentation in Siblings of Food Allergic Children[END_REF]and history of family food allergy, indeed, this relationship may be caused by specific IgE receptors in the diet. Many studies have provided strong evidence that genetic susceptibility determines the complex trait of IgE food allergies [START_REF] Lumia | Cow's milk allergy and the association between fatty acids and childhood asthma risk[END_REF][START_REF] Sarinho | Severe forms of food allergy[END_REF]. In addition, after excluding children who reported allergic symptoms, the analysis of this study puts forward a positive association with fish and milk consumption. These results which goes along with several studies confirming that milk and fish are among the main causes of food allergy. Although no association has been present with eggs, many studies have shown that eggs consumption can cause food allergy [START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF][START_REF] Rosenlund | Antioxidant intake and allergic disease in children[END_REF]. Also, our study has shown that cooked plants makes a protective factor against food allergy, however, other studies have shown that vegetables can also be a risk factors [START_REF] Baudry | Dietary intakes and diet quality according to levels of organic food consumption by French adults: cross-sectional findings from the NutriNet-Santé Cohort Study[END_REF][START_REF] Sarinho | Severe forms of food allergy[END_REF]. These contradictory results may be explained by the loss of the allergic effect of the plants, due to a cross-reaction with sensitized pollen allergens after cooking.

This study revealed a negative association with fish consumption, which is compatible with several studies suggesting the inverse association of omega 3, found mainly in fish and seafood, with asthma in children, while showing the beneficial effect of fish consumption on the latter [START_REF] Saadeh | Prevalence and association of asthma and allergic sensitization with dietary factors in schoolchildren: data from the french six cities study[END_REF]. In addition to vegetables, red meat and citrus fruits play a protective role against allergic diseases; indeed, these foods are among the main sources of antioxidants in the Western world. The intake of antioxidants can reduce the risk of allergic diseases by shielding against oxidative tissue damage [START_REF] Saadeh | Prevalence and association of asthma and allergic sensitization with dietary factors in schoolchildren: data from the french six cities study[END_REF]. A positive association has been found between the consumption of raw vegetables and the allergic diseases. In contrast, many studies have confirmed the effectiveness of raw vegetables in the prevention of allergic diseases [START_REF] Savage | Food Allergy: Epidemiology and Natural History[END_REF][START_REF] Salameh | pollutions intérieure et extérieure: étude pilote chez des adolescents libanais scolarisés[END_REF]. This unexpected result seems to be contradictory, although these studies may be biased. In addition, no association was found in this study with the consumption of butter, margarine and fruit, contrary to the study conducted by Saadeh et al. who showed an encouraging link between the consumption of butter and margarine with having asthma symptoms during the last 12 months, and a harmful connotation with fruit consumption [START_REF] Saadeh | Prevalence and association of asthma and allergic sensitization with dietary factors in schoolchildren: data from the french six cities study[END_REF].

This study presents strengths relating to the remarkable sample size, based on the French population, and the detailed assessment of allergic diseases, including information on atopic sensitization in a large number of children aged 9-11 years, from which the information collected on the symptoms of the disease includes standardized elements from the validated questionnaire (ISAAC). Moreover, this evaluation was self-reported by the parents.

However, our study has several limitations since it adopted a descriptive cross-sectional observational approach which poses a temporal association problem between the cause and the effect, Indeed, eating behaviors in allergic children are poorly described. Children will no longer consume a certain type of food once they had an allergy to it. For that reason, these retrospective results must be confirmed by future prospective studies and / or intervention trials. In addition, classification bias may be present since the study is based on self-reported information, unfortunately we didn't access to objective methods to measure exposure (e.g. biological markers, sensitization measures) and the lack of an objective assessment of symptoms and diagnosis (food allergy confirmed by a doctor). Although collecting medical data such as clinical and laboratory analyses would have lead to better data quality, it was unfortunately not possible to access this type of data given the epidemiological nature of the study; this may lead to a nondifferential information bias, which would subsequently underestimate the true associations". Also, a differential information bias is existing where symptomatic subjects may overestimate their exposure to these factors. Actually, the parents of the children, who provided the information, may be subject to a memory bias [START_REF] Gupta | Food Allergy Sensitization and Presentation in Siblings of Food Allergic Children[END_REF]. Hence, this may affect the inner validity of the results.

The use of the FFQ in this study to evaluate the diet and the allergic diseases can also be a source of information bias. The FFQ does not enclose all the foods consumed by children, essentially the consumption of fatty acids, which could be involved in the expansion of allergic diseases [START_REF] Graif | Association of food allergy with asthma severity and atopic diseases in Jewish and Arab adolescents[END_REF][START_REF] Shaker | New insights into the allergic march[END_REF].

In the context of allergic diseases that are multifactorial diseases, other confounding factors were not taken into account in the study. Including: pre-and post-natal nutrition [START_REF] Bunyavanich | Prenatal, perinatal, and childhood vitamin D exposure and their association with childhood allergic rhinitis and allergic sensitization[END_REF], the factors related to the mother excluding food, such as alcohol consumption [START_REF] Shaheen | Prenatal alcohol exposure and childhood atopic disease: a Mendelian randomization approach[END_REF] along with children's physical activity status.

Conclusion

In conclusion, a significant association exists between the development of respiratory allergy (asthma and allergic rhinitis) and the presence of food allergy. Likewise, a relationship has been suggested of the latter with atopic dermatitis. Furthermore, this study suggest that a healthy diet rich in fruits, fish and meat could be association in reducing the threat of asthma, rhino-conjunctivitis and eczema symptoms. Even though further prospective and experimental studies remain needed to confirm these results, school children are recommended to adopt a healthy eating diet to reduce allergic diseases.
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Table 2 : The association of food products with symptoms of food allergy, asthma, allergic rhinitis and eczema during the past 12 months in the sampled children. Alimentation Food Allergy symptoms 12 month Asthma symptoms 12 month allergic rhinitis symptoms 12 month
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.56[0.39-0.86] <0.001 0.32[0.05-0. 78] 0.001

  

					1.50[1.32-3.7]	0.669	1.67[1.41-2.99] 0.412
	Raw vegetables	0.57[0.29-1.09] 0.088	1.04[1-4.07]	0.763	1.36[0.21-8.55]	0.536	1.

70[1. 43-1.95] 0.005

  Odds ratio; 95% CI, 95% confidence interval. Results presented as odds ratio.

	Citrus fruits Other fruits Meat White fish Other types of fish 0.64[0.34-1.21] 0.175 0.59[0.32-1.08] 0.085 1.5[0.53-4.27] 0.436 1.12[0.49-2.54] 0.786 0.59[0.32-1.07] 0.082 Fish breaded 0. 42[0.21-0.87] 0.001 Canned fish 0.67[0.23-1.92] 0.547 Milk 0.59[0.17-0.97] 0.003 Fat (oil, butter and margarine) 1.26[0.49-3.25] 0.619 Fast Food 0.54[0.07-4.06] 0.551 113(10.2%) 1.03[1-2.07] 1.03[1-3.07] 0.08 [0.03-0.17] 0.98 [0.27-0.99] 0.96[0.10-8.58] 0.36[0.06-2.11] 0.21[0.02-1.86] 1.03[1-2.07] 2.22[0.43-11.44] 0.382 0.963 0.892 0.006 0.009 0.659 0.249 0.127 0.844 0.95[0.92-1.99] 0.591 230(20.5%) Other fruits 33(3%) 104(9.4%) Meat 44(3.8%) 151(13.2%) White fish 108(9.5%) 320(28.3%) Other types of fish 182(16.7%) 446(41%) Fish breaded 191(17%) 490(43.7%) Canned fish 648(59.8%) 298(27.5%) OR, Citrus fruits Milk 20(1.8%) 26(2.3%)	2.75[2.16-2.91] 1.01[0.08-11.52] 0.704 0.040 0.16[0.14-2.9] 0.770 2.17[0.59-8.02] 0.234 2.66[0.82-8.54] 0.091 1.25[0.42-3.74] 0.684 1.08[0.5-2.33] 0.842 1.5[1.32-1.7] 0.480 0.63[0.27-1.47] 0.379 0.43[0.20-0. 88] 0.001 344(30.7%) 278(24.8%) 353(31.9%) 399(36.1%) 515(45%) 374(32.7%) 558(49.3%) 121(10.7%) 383(35.2%) 62(5.7%) 354(31.6%) 69(6.1%) 108(10%) 21(1.9%) 79(7%) 384(33.9%)	3.07[2.37-4.99] 0.331 1.70[1.43-2.03] 0.272 0.66 [0.04-0.79] 0.007 1.36[0.23-7.84] 0.730 0.92 [0.10-0.98] 0.004 0.92[0.26-3.17] 0.899 1.68[0.72-3.94] 0.228 1.67[1.41-3.99] 0.412 0.92[0.41-2.06] 0.647 0.78[0.26-2.34] 0.786 155(13.8%) 216(19.6%) 60(5.3%) 25(2.2%) 15(1.4%) 18(1.6%) 9(0.8%) 624(55%)

Table 3 : Multivariate analyzes of factors associated with the symptoms of allergic diseases in children aged 8 to 12 years. ORa [95% IC] p-value Factors associated with food allergy symptoms 12 months a b

 3 Classification table: Overall percentage 79.5%, Model specification test <0.001, Nagelkerke R-2 0.207 Hosmer-Lemeshow test 0.356. c Classification table: Global percentage 67.8%, Model specification test <0.001, Nagelkerke R-2 0.213, Hosmer-Lemeshow test 0.200. d Classification table: Overall percentage 81.3%, Model specification test <0.001, Nagelkerke R-2 0.251, Hosmer-Lemeshow test 0.291.

FOOD CONSUMPTION Abbreviations Asthma symptoms 319 (26.7%) Food allergic symptoms 122 (10.2%) Allergic rhinitis symptoms 558 (46.8%) Eczema symptoms 193 (16.3%) 85 (7.1%) 74 (6.1%) 23 (2.2%) 146 (12.2%) 29 (2.4%)
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