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Abstract 
Background: The prevalence of respiratory allergies is increasing worldwide, with important con- 
sequences especially for little children. Objective: The aim of this study was to assess the preva-
lence of respiratory allergies, such as rhinitis and asthma, and to point out the risk factors and 
their relationship with allergic diseases in a specific area of Northern Italy. Methods: 110 children, 
male and female, from our outpatient service for allergic children, between 3 and 17 years old, 
were examined. After a skin prick test and a nasal cytology, the written questionnaire of the In-
ternational Study of Asthma and Allergies in Childhood was filled by parents together with their 
children. Results: 110 children were examined. 74% of children had rhinitis and 71% asthma. 88 
patients were allergic, grass pollen and house dust mite was the most frequent allergens. A family 
history of atopy, family background, geographic area, active and passive smoking and home pets 
were associated to allergies. Older children (6 - 15 years old) had more often rhinitis associated 
with asthma and conjunctivitis as compared to younger. 21 Children were also affected by non al-
lergic rhinitis. Conclusions: Respiratory allergies are widespread and associated to a low quality of 
life among little children. Sensitization to Ragweed is increasing with important consequences. 
Rhinitis precedes the onset of asthmatic symptoms. Moreover non allergic rhinitis is increasing 
and frequently underdiagnosed. 
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1. Introduction 
More than 150 million European Union citizens suffer from chronic allergic diseases and they will be 250 mil-
lion in the next ten years; moreover allergic diseases are increasing especially among young children [1]-[3]. 

Allergic diseases are the first leading cause of loss of productivity, low quality of life, and reduction of school 
performance followed by cardiovascular diseases. They must be considered a major global public health issue 
and a real epidemic in the European Union [1] [4] [5].  

Despite this data they are underdiagnosed, in fact 45% of patients have never received a diagnosis [4] [6].  
Allergic rhinitis has a prevalence of 0.8% to 14.9% in the 6 - 7 years old group and of 1.4% to 39.7% in the 

13 - 14 years old, till 20% - 30% among teenagers and young adults. 
These data are underestimated because especially young children do not present sufficiently severe symptoms 

to require medical attention, in fact they often have rhinorrea, coughing and sneezing; 19% - 38% of patients 
have also asthma associated with rhinitis which may lead to a worsening of their clinical condition [6].  

The aim of this study was to investigate the prevalence and the risk factor of allergic diseases, such as rhinitis 
and asthma, in a specific area of Northern Italy, Varese and surroundings (an area of 1.199 km²), with particular 
characteristics possibly affecting the spread of these diseases (presence of urban, mountain, and lake areas; rain-
fall: more than 1500 mm of annual average, wetness: 75.2% of annual average). It could be considered a little 
model of the different conditions that can be found everywhere. 

Although primarily descriptive this study allows us to have an analysis of the epidemiological situation in the 
pediatric population.  

2. Methods 
This was a cross-sectional, descriptive study. 110 children, 70 males and 40 females, aged 3 to 17 (15% aged 3 - 
5, 8 males and 8 females, 47% aged 6 - 10, 36 males and 16 females, 32% aged 11 - 15, 22 males and 13 fe-
males, and 6% aged 15 - 17, 4 males and 3 females) from our outpatient service for allergic children, were ex-
amined from November 2013 to March 2014. Children with asthma, rhinitis or dermatitis, who came for the first 
time or were already followed by our service, were eligible to participate.  

First each child underwent an ear, nose, throat, lung examination, a skin prick test and a nasal cytology. We 
tested a panel of allergens: grasses, birch, nut tree, olive tree, ragweed, lichwort, dog, cat, house dust mite 
(Dermatophagoides pteronyssinus, DPP, and Dermatophagoides farinae, DPF), mould (alternaria) and foods 
(cow lactalbumin, cow casein, egg white and yolk, peanuts), according to the European society guidelines [7] 
and to Gelardi recommendation for the nasal cytology [8]. 

Then each child with his/her parents was asked to fill a questionnaire. The questionnaire used in this study 
was primarily adapted from the reliable, written questionnaire of the International Study of Asthma and Aller-
gies in Childhood (ISAAC), the largest worldwide epidemiological collaborative research project ever underta-
ken [9]. Questions (84) included socioeconomic status, parental atopy, presence of cigarette smokers and furred 
pets at home, therapy. Additional questions were about the presence of wheezing, rhinorrea, coughing, and 
sneezing.  

3. Results 
Of children evaluated 88 showed positive skin prick tests (60 males, 28 females), 22 negative (12 females, 10 
males) and they were affected by asthma or rhinitis as shown in Figure 1. Of children between 3 and 5, 4% pre-
sented only rhinitis; among children from 6 to 10, 9% had asthma, 8% rhinitis, 9% rhinitis associated with asth-
ma and/or rhinoconjunctivitis; 10% of patients from 11 to 15 presented rhinoconjunctivitis and asthma. Accord-
ing to the nasal cytology, 21 non allergic children were affected by non allergic rhinitis (20 non-allergic rhinitis 
with eosinophils, NARES, 1 non-allergic rhinitis with eosinophils and mast cells, NARESMA).  

Of allergic patients 56% was polyallergic both to perennial and seasonal allergens, 9% was polysensitized but 
only to perennial allergens, 15% was sensitized to only one allergen (10% grasses, 6% DPP, 2% mould). 16 
children were allergic to grasses and to another allergen (13% DPP, 3% animals, 1% food). The most common 
sensitizing allergens are shown in Figure 2. According to the age, 98% of allergic children was more than 6 
years old, only 2 children were aged 3 - 5, most of them were polyallergic: 26 children aged 6 - 10, 17 aged 11 - 
15 and 5 older than 15 years. Positivity to specific allergens according to age is shown in Figure 3(a). In 13 
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children a variation of allergens over time was seen: positivity to allergens increased through the years, espe-
cially to grasses and DPP. Positivity to ragweed is more common when the child grows up (Figure 3(b)). 

We also evaluated the treatments followed by the children as shown in Figure 4. Each child received treat-
ments with Montelukast or Fluticasone dipropionate and 13 children were under SLIT (Sublingual Immunothe-
rapy), 2 for grasses and 11 for DPP. 

4. Risk Factors 
Family History and Socioeconomic Status 
Of patients evaluated 68% reported a family history of diagnosed allergy (17% both parents, 26% mother only, 

25% father only). Allergies were more common among children whose parents had high school education: 47% 
mother, 40% father. 

 

 
Figure 1. Prevalence of respiratory diseases: Among allergic children there was a prevalence of asthma associated with rhi-
nitis (26%) or rhinoconjunctivitis (26%). Among non allergic children 5 had only rhinitis, 10 asthma and 2 rhinoconjunctivi-
tis, 5 asthma with rhinitis or rhinoconjunctivitis. 

 

 
Figure 2. Prevalence of sensitization to different allergens: The most common sensitizing allergens in children were grasses 
69%, DPP 68%, DPF 64%, Birch 49%, Cat 45%. 
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(a) 

 
(b) 

Figure 3. (a) Prevalence of sensitization to different allergens according to the age of patients; (b) variation of the positivity 
to allergens in 13 patients followed through the years: each child underwent skin prick test at 3, 5, 8, 10, 12 years old. 

 
Geographic Area 
The children living areas were examined. Varese and surroundings were divided into: urban, lake and moun-

tain (>1000 m) areas: 61 patients lived in urban areas (53 allergic, 8 non allergic), 33 in lake areas (23 allergic, 
10 non allergic), 5 in mountain areas (4 allergic, 1 non allergic). Among allergic children 60% lives in urban 
areas and only 5% in the mountains; among non allergic children 45% lives near a lake, 36% in urban areas. 

Presence of Animals at Home, Smoking Exposure, Antibiotics Use  
Of children evaluated 57 have animals at home, (47 allergic, 10 non allergic), 47 have no animals, (35 allergic, 

12 non allergic). Of allergic patients 53% has pets, while 55% of non allergic children has no pets. The presence 
of pets in the first year of life was examined: allergic children hadn’t more often pets at home as compared to 
non allergic children (51% of allergic children, 36% of non allergic). 

Among allergic patients, 86% used antibiotics in the first years of life, 73% of non allergic.  
Of all children 44%, allergic and non allergic (32% only one, 12% both) and 44% of allergic children (33% 

only one, 11% both) have smoking parents. 
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Figure 4. Patients’ treatments of the patients studied 74 received treatment with montelukast and fluticasone dipropionate 
(85% allergic, 15% non allergic), 27 patients used treatments only when symptoms appeared, (81% allergic, 16% non aller-
gic), 4 didn’t follow any treatment, all non allergic; of allergic children 34% received a current treatment with Montelukast 
and Fluticasone, 32% of non allergic children only with montelukast. 

 
Symptoms and Diseases 
Of all children 89% reported to have sneezing, running and blocked nose in the past 12 months, both allergic 

and non allergic (91% allergic, 82% non allergic). However in 38% of allergic children symptoms didn’t affect 
day-to-day routine; on the contrary in 36% of non allergic children “a little” was the answer. Children reported 
also the loss of school days for asthma and rhinitis, 23% 1 to 5 days, 11% 6 to 10, 7% more than 10. Both aller-
gic and non allergic children reported that colds and flu are the first condition that make wheezing worse, fol-
lowed by pollen and dust for allergic patients and weather for non allergic (Table 1). 

5. Discussion 
The study design allowed us to investigate the epidemiological situation of children affected by asthma and 
rhinitis and to point out the issues on which to focus the attention. 

Despite the sample group analyzed is recruited from a single specialty clinic, it was heterogeneous as to age, 
diagnosis and living areas; this allowed us to examine the different spread of allergies and allergens and to 
compare our results with other centres.  

Polyallergic children, affected by respiratory diseases and who underwent different treatments, were ex-
amined. This type of child is common in pediatric clinical practice. The majority of children was male and aller-
gic, in fact boys are more likely to develop allergies than girls [4]. 

Children were more often polyallergic and the most common sensitizing allergens were grass pollen and DPP 
along with other Italian studies, as D.P. Peroni’s [6]. Moreover allergies increased with the increasing of child-
ren age; 3 - 5 years old children were more often monosensitized or had negative skin prick test than older 
children and at this age skin prick test were positive to DPP and food; on the contrary when children grew up, 
sensitization to grass pollen and tree (birch, olive tree, nut tree) appeared. 

In the last years Ragweed is spreading invasively in many countries, also in Northern Italy. In the north-west 
region of Italy, where Varese is situated, ragweed started to colonise the area in the 1930s and nowadays is 
widely widespread. It takes some years of exposure to high pollen concentration to develop an allergy [10] and 
therefore previous studies showed that the age of onset of ragweed allergy is adult age, around 35, and only 10% 
of the subjects is younger than 20 [11]. Despite this, in our study the prevalence of Ragweed sensitization is 
higher with an important prevalence, in fact 35% of children is positive; probably because of the increased dif-
fusion of Ragweed and because of its allergenic potency, children will be exposed to this allergen at early ages  
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Table 1. Prevalence of symptoms and interference with children daily life. 

 
All patients (110) Allergic (88) Non allergic (22) 

n % n % n % 
Sneezing, runny or blocked nose in the last 12 months 98 89 80 91 18 82 
Symptoms interference with daily activities       
Not at all 38 35 33 38 5 23 
A little 40 36 32 36 8 36 
A moderate amount 13 12 11 13 2 9 
A lot 4 4 2 2 2 9 
No answer 15 14 10 11 5 23 
Use of medication for rhinitis 51 46 42 48 9 41 
Loss of school days for respiratory diseases       
None 55 50 48 55 7 32 
1 to 5 25 23 20 23 5 23 
6 to 10 12 11 10 11 2 9 
More than 10 8 7 4 5 4 18 
No answer 10 9 6 7 4 5 
Presence of wheezing and asthma in the last 12 months 77 70 63 74 12 55 
What makes child wheezing worse       
Weather 24 22 20 23 4 18 
Pollen 34 31 33 38 1 5 
Emotion 10 9 10 11 0 0 
Fume 6 5 5 6 1 5 
Dust 30 27 30 34 0 0 
Pets 9 8 8 9 1 5 
Wool clothing 3 3 3 3 0 0 
Colds or flu 47 43 37 42 10 45 
Cigarette smoke 7 6 6 7 1 5 
Food or drinks 3 3 3 3 0 0 
Soap, sprays, detergents 5 5 4 5 1 5 
Other things/nothing 9 8 6 7 3 14 

 
and so they are going to develop sensitization earlier and more and more children will show this allergy. It might 
be important to monitor the situation, because the exposure to Ragweed has serious consequences.  

Allergy is more common in children whose parents had high school education, as shown also in other studies 
where this result was interpreted as an easier access to physicians [12].  

Although the number of our patients is low for this type of study, it looks like that environmental factors have 
an influence on respiratory diseases. According to other studies, most of allergic children lived in an urban area. 
The ISAAC study has shown an increase of asthma and allergy in urban areas because children are exposed to 
higher levels of outdoor and indoor allergens and pollutants [12]-[16]. On the other hand, most of non allergic 
children (45%) lived near lakes, an increase of rhinitis in these patients may be associated to the wetter envi-
ronment. 

Also in our study a family history of allergic disorders and the presence of pets at home are associated with 
the development of allergies. Pets kept at home are more common in allergic children than in non allergic. Even 
if cats are more often a risk factor for atopy, Anne L. Wright at all. found that atopic rhinitis was associated 
more with the presence at home of dogs rather than cats; in our study we obtain the same results, possibly be-
cause more families kept dogs as opposed to cats. Furthermore, in our study we observed these data because of a 
higher presence of dogs at home. On the contrary, in the first year of life the situation was different: allergic 
children weren’t exposed to pets, this fact was already observed by Strachan, Von Mutius and Vercelli: early 
contact with multiple animal species is a protective factor for atopy because there is a modulation of the human 
immune system [17]-[19].  

Although in another study, always adopting the ISAAC questionnaire, it was found an association between 
antibiotic use in the first year of life and the presence of rhinitis and wheezing in the next years [20], we didn’t 
find this correlation; as it is said in other studies it is difficult to make this correlation because there are too 
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many biases [20]-[22].  
 Of children studied 44% was exposed to parental smoking, this datum is alarming because environmental 

tobacco smoke exposure makes rhinitis and especially asthma symptoms worse [23]-[26]. 
Our data show that sneezing, rhinorrea and blocked nose are more common than the real diagnosis of rhinitis. 

This was observed in another epidemiological study were nasal symptoms were reported in 16.8% of children 
while diagnosis of allergic rhinitis was present only in the 4% of the study population. This confirms the fact 
that allergic rhinitis are underestimated because physicians think more often of a viral cause [6].  

We found also an early onset of allergic rhinitis, and after the development of other allergic manifestations. In 
fact patients between 11 and 15 years old have more often rhinoconjunctivitis and asthma. Rhinitis may be con-
sidered a risk factor for the development of asthma, this is important to offer an appropriate treatment to the pa-
tient [5]. Moreover rhinitis is frequently associated with rhinoconjunctivitis as it was also shown in phase three 
of the ISAAC study, where it was reported that rhinoconjunctivitis is increasing in European children especially 
among children aged 13 - 14 [19].  

We also made the diagnosis of non allergic rhinitis in 21 children. Non allergic rhinitis are increasing world-
wide, NAR:AR is 1:4, but they are usually underdiagnosed [27].  

Most of children received a current treatment, especially allergic patients and subjects with asthma, probably 
because of the strict follow up undergone in these children. Allergic children are usually treated with Fluticasone 
and Montelukast, non allergic patients only with Montelukast. On the other hand 25% of children used treat-
ments only when there were symptoms. 23% of patients reported a 1 to 5 school days loss for allergic symptoms, 
these data support what stated in the European Federation of Allergy and Airways Diseases Patients’ Associa-
tion (EFA) book and by the European Academy of Allergy and Clinical Immunology (EAACI) [1] [4]. 

6. Conclusion 
Our study confirms that allergies are constantly increasing; family history of atopy, pet and smoke exposure, and 
urban area are risk factors for them. An important raising of positivity to Ragweed was also found. As children 
are exposed to this allergen since early ages, these data are going to increase in the next years. It is important to 
pay attention to this fact because it could have important consequences. Rhinitis is more often associated with 
rhinoconjunctivitis and asthma, especially when the child grows up, and this makes children quality of life 
worse. Moreover non allergic rhinitis is widespread but underdiagnosed, and so they must be taken into account. 
All these situations should be considered in order to offer appropriate diagnosis, correct treatments and to give 
children a better life quality. 
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