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ABSTRACT

Objective: Asthma is one of the most common chronic diseases of childhood. Many studies have shown 
that education positively affects asthma control and patients’ quality of life. In this study, it was aimed to 
measure the awareness levels of children who have been under observation for a long time and who 
underwent Allergen Specific Immunotherapy (AIT).
Methods: Patients with asthma, asthma & allergic rhinitis and/or rhinoconjunctivitis who received 
subcutaneous AIT between July 2019 and December 2019 were included in our prospective case-control 
study. A questionnaire was applied to each patient, in which both the levels of awareness related to their 
disease and AIT, as well as their knowledge of the allergens and prevention measures they were sensitive 
to were measured. The results were examined. Age, gender, type of allergic diseases, allergen type, AIT 
time were evaluated statistically.
Results: 82 cases (48 boys and 34 girls) were included in the study. The number of patients who know the 
name of the disease correctly is 68 (82.9%); The number of patients who knew allergens to be sensitive 
was found to be 47 (57.3%). It was observed that 15%-72% of the cases had information about asthma 
disease. Age, gender and diseases of the patients were not statistically different.
Conclusion: In our study, it was observed that our children were highly aware of especially about sports 
and environmental protection methods. It is essential to raise awareness of patients and parents for 
increase treatment success and control the asthma.
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ÖZ

Amaç: Astım çocukluk çağının en sık görülen kronik hastalıklarından biridir. Yapılan birçok çalışmada eği-
timin, astım kontrolünü ve hastaların yaşam kalitesini olumlu yönde etkilediği gösterilmiştir. Bu çalışmada 
uzun süredir izlem altında olan ve Alerjen Spesifik İmmünoterapi (AIT) programı nedeniyle sık sık bir araya 
gelinen çocukların hem hastalıkları ve AIT ile ilişkili farkındalık düzeylerinin ölçülmesi hedeflenmiştir.
Yöntem: Prospektif, olgu kontrol çalışmamıza, Çocuk Alerji Polikliniği’ne Temmuz 2019-Aralık 2019 tarih-
leri arasında subkutan AIT uygulanan astım, astım&alerjik rinit ve/veya rinokonjonktivitli hastalar dahil 
edildi. Her hastaya hem hastalıkları ve AIT ile ilişkili farkındalık düzeylerinin, hem de duyarlı oldukları 
alerjenler ve korunma önlemleri ile ilgili bilgilerinin ölçüldüğü bir anket uygulandı. Anket sonuçları üzerin-
de yaşın, cinsin, alerjik hastalık tipinin, uygulanan alerjen tipinin, AIT süresinin etkisi olup olmadığı araştı-
rıldı.
Bulgular: Çalışmaya toplam 82 olgu (48 erkek ve 34 kız) alındı. Hastalığının tam olarak adını bilen olgu 
sayısı 68 (%82.9), duyarlı olduğu alerjeni bilen olgu sayısı ise 47 (%57.3) olarak saptandı. Olguların 
%15-72’sinin astım hastalığı ile ilgili bilgi sahibi olduğu görüldü. Hastalara ait yaş cinsiyet ve sahip olduğu 
hastalıklar arasında istatistiksel olarak anlamlı fark saptanmadı.
Sonuç: Araştırmamızda özellikle spor ve çevresel korunma yöntemlerini içeren konular hakkında çocukla-
rımızın farkındalığının yüksek olduğu görülmüştür. Astım semptomlarının azaltılması ve kontrolünün sağ-
lanması için tedavi uygulamaları ile beraber, tedaviye uyumu arttırmak için hasta ve ailelerin bilinçlendi-
rilmesi ve bu eğitimin devamlılığının sağlanması esastır.
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INTRODUCTION

Asthma is one of the most common chronic 
childhood diseases with a reported worldwide 
prevalence of between 1.4% and 21.5% (1-3). The 
reported prevalence of asthma in children in Turkey 
is e 6-15%, with one in around 10 children known to 
have asthma (4,5). Allergic asthma is more common in 
children, and necessitates the elimination of the 
causative allergen and the regulation of environmental 
circumstances as known triggers, along with medical 
treatment and allergen specific immunotherapy (AIT) 
(6,7). Among these, AIT is the single treatment modality 
that induces the development of immune tolerance 
and that may change the course of the disease (7). 

Allergen-specific immunotherapy involves the 
application of a standard allergen extract to which 
the patient has been established to be clinically 
sensitive, starting at a low dose and in gradually 
increasing doses so as not to cause adverse effects. 
This is an efficacious treatment that is directed to 
the etiology, and is used in allergic rhinitis, allergic 
asthma and allergic reactions to bee venom (8). It has 
long been used successfully for the treatment of 
children with asthma. 

Patient education, close collaboration with the 
patient and AIT are required for the efficacious 
treatment of asthma. Education has been shown to 
positively affect the control of asthma and the 
quality of life of patients in many studies performed 
to date (9). In those with asthma in the pediatric age 
group, patient awareness of the disease and its 
treatment course has been observed to be low, 
despite the long-term follow-up and the intense use 
of medication (10). Furthermore, studies of the general 
population, primary school teachers and parents of 
children with asthma have reported the level of 
awareness and knowledge also of those groups 
about asthma to be low (11-13). 

The quality of life of children and disease 
management may be improved through school-
based asthma education programs that include also 
family members (14,15). The present study measures 
the level of awareness of children on long-term 
follow-up, who were met frequently due to the AIT 

program, on both their diseases and AIT, and also 
their level of knowledge on the allergens to which 
they are sensitive and the ways to protect themselves 
against them. 

MATERIALS and METHODS 

Patient Population
Patients with asthma, and asthma/allergic rhinitis 

and/or rhinoconjunctivitis who received 
subcutaneous AIT between July 2019 and December 
2019 at the Pediatric Allergy Outpatient Clinic of the 
Izmir SBU Dr. Behçet Uz Child Disease and Pediatric 
Surgery Training and Research Hospital were included 
in this prospective case-control study. Asthma and 
allergic rhinitis diagnoses were based on international 
guidelines. Allergic sensitivity was detected through 
skin prick tests (SPT) and/or the measurement of 
serum-specific IgE levels. The indications and 
contraindications of subcutaneous AIT were evaluated 
considering the recommendations of the American 
Academy of Allergy Asthma and Immunology. 

Study Design 
Sociodemographic data, such as the age and 

gender of the children included in the study, their 
age at the time of the asthma diagnosis, accompanying 
atopic diseases, duration of follow-up allergens to 
which they were sensitive, age at the start of AIT, 
duration of AIT, laboratory results and the content of 
the AIT extracts applied were recorded. All patients 
took part in a survey measuring their level of 
awareness of their disease and AIT, and also their 
knowledge on the allergens to which they are 
sensitive, along with preventative approaches. 
Patients who received no AIT and who dropped out 
of the AIT program, or whose AIT was stopped due 
to the onset of side effects were excluded from the 
study. The effects of age, gender, type of allergic 
disease and duration of AIT on the results of the 
survey were evaluated. 

Subcutaneous allergen immunotherapy 
Standardized depot extracts supplied by 

Allergopharma (Reinbeck, Germany), including 
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aluminum hydroxide; and by ALK-Abellò (Madrid, 
Spain), including calcium phosphate and Stallergenes 
(Antony Cedex, France), all of which are commercially 
available in Turkey, were used in the study. 

Survey 
The applied survey was created by Al-Harbi AS et 

al. (2016) (Structured Asthma Knowledge 
Questionnaire) after being adapted into Turkish (12). 
The applied survey is presented in Table 1. 

Ethical Approval
The study was approved by the Clinical Research 

Ethics Board of Dr. Behçet Uz Child Diseases and 
Pediatric Surgery and Research Hospital (Decision 
date July 18, 2019, and number 2019/267-110). 

Statistical Analysis
The data were analyzed using SPSS for Windows 

(Version 15.0. Chicago, SPSS Inc.). For the continuous 
variables, the data were expressed as mean±standard 
deviation or median, based on the type of distribution 
as normal or non-normal. Chi-square and Mann-
Whitney U tests were applied for the comparison of 
parametric values with normal and homogeneous 
distribution or nonparametric variables. 

RESULTS

A total of 82 cases were included in the study (48 
male; 34 female), with a mean age and mean 
duration of follow-up of 162.2±36.9 months and 
67.7±23.9 months, respectively. The age at the start 
of subcutaneous AIT and the duration of follow-up 
for AIT were 133.3±36.9 months and 67.7±23.9 
months, respectively. 

An evaluation of the medical records of the 
patients revealed a median eosinophil count of 350/

Table 1. Statements made to patients in the survey, and the correct answers.

Questions 

1. Asthma is a chronic disease that manifests with exacerbations following exposure to allergens. 
2. Genetic and environmental factors play role in the course of asthma. 
3. Is there a difference between asthma and chest allergies in children? 
4. Asthma is a potentially dangerous disease. 
5. Signs of asthma are dyspnea and night coughs. 
6. Fever, sore throat and nasal discharge are among the symptoms of asthma. 
7. A child with severe asthma symptoms cannot speak in sentences, cannot lie on his/her back, and changes in beha-

vior may be seen, such as temper. 
8. Frequent use of antibiotics prevents long-term lung damage. 
9. An increase in respiratory system infections may cause changes in the course of asthma. 
10. House dust, seasonal changes and sudden environmental changes, such as cold air, may lead to changes in the 

course of asthma. 
11. Direct or indirect exposure to cigarette smoke may cause asthma exacerbations. 
12. Asthma patients will have a better outcome if they visit a physician regularly.  
13. A patient with asthma should refrain from physical activity and sports. 
14. Patients with asthma should refrain from such foods as fish, eggs and bananas. 
15. Physicians should inform patients about the indications of asthma and plan the patient’s management of the 

disease, including what to avoid and what to refrain from. 
16. A patient with asthma should be informed how to manage his/her disease. 
17. The treatment of asthma is unnecessary in children under 6 years of age. 
18. A patient with asthma may stop the drugs he/she uses after treatment for an exacerbation. 
19. A patient with asthma may use the drugs of another patient without consulting a doctor. 
20. Steam (nebulizer) is a better asthma treatment than drugs taken through a mask or tube drugs. 
21. A patient with asthma does not need a mask when using drugs if she/he is less than 5 years old. 
22. A patient with non-severe asthma may be treated by a primary care physician. 
23. Asthma drugs can be addictive. 
24. Asthma prevention drugs may have serious side effects when used to treat conditions other than exacerbations. 
25. Special centers should be established in order to raise awareness of, and to provide for the better treatment of 

asthma. 
26. Asthma may lead to absenteeism from school.  

Correct answers

True
True
No

True
True
False
True

False
True
True

True
True
False
False
True

True
False
False
False
False
False
True
False
False
True

True
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mm3, median eosinophil percentage of 4.3% and 
median total IgE level of 191 kU/L. Among the 
patients, 43 (52.4%) and 39 (47.6%) were followed-
up for asthma and asthma & allergic rhinitis and/or 
rhinoconjunctivitis, respectively. 

Following in vivo and in vitro allergy tests, 53 
cases (64.6%) were found to be monosensitized and 
29 (35.4%) to be polysensitized. The distribution of 
the allergens to which the patients were sensitive 
was as follows: 20 cases, to house dust and mite 
mixture (24.4%); three cases to Alternaria alternata 
(3.7%); 15 cases to meadow pollens (18.3%); and 15 
cases tree mixtures (18.3%). 

The extracts used in the subcutaneous AIT 
included a single allergen in 74 cases (91.1%) and 
multiple allergens in eight cases (8.9%). Subcutaneous 
AIT was applied in 29 cases using a house dust mite 
mixture (35.4%), 42 cases using meadow pollen 
(51.2%), three cases using Alternaria (3.7%) and 
eight cases using more than one allergen (8.9%) 
(Table 2).

Of all patients, 68 (82.9%) were able to state the 
exact name of his/her disease, while 47 (57.3%) 
could name the exact allergen to which he/she was 
sensitive. The distribution of the responses given by 
the patients to the survey statements is shown in 
Table 3. Around 15-72% of the cases were found to 
have knowledge of asthma, while 6-68% gave 
incorrect responses to the statements related to the 
treatment and follow-up of asthma. No relationship 
was identified between the given responses and the 
age, gender and the disease of the child. 

DISCUSSION

Asthma is a chronic repetitive disease of the 
respiratory tract that is frequently characterized by 
symptoms such as cough, dyspnea and feeling of 
chest tightness. It is exacerbated by many conditions, 
such as respiratory tract infections, exercise, allergens 
such as dust mites, and pollens and cigarette smoke. 
The patient’s knowledge of the clinical features of 

Table 2. Demographic data and laboratory results of patients. 

Gender
Girl 
Boy  
Diagnosis distribution 
Asthma
Asthma + Allergic Rhinitis and/or 
Rhinoconjunctivitis
Sensitization 
House dust mites 
Pollen 
Mold 
Multiple 
Content of the SKIT Used
House dust mite allergens
Pollen allergens
Mold allergens
Multiple allergens

Eosinophil count /mm3 (median, min-max)
Percentage of eosinophils (%) (median, min-max)
IgE level (IU/L) (median, min-max) 
Age of the Patient (Months, mean±SD)
Mean Age at Diagnosis (Months, mean±SD)
Duration of Follow-up (Months, mean±SD)
Age at Start of IT (Months, mean±SD)
Duration of IT (Months, mean±SD)

Patients n (%)

10 (47.6%)
11 (52.4%)

43 (52.4%)
39 (47.6%)

20 (24.4%)
30 (36.6%)

3 (3.7%)
29 (35.4%)

29 (35.4%)
42 (51.2%)

3 (3.7%)
8 (8.9%)

350 (29-5410)
4.3 (0.7-22)

191 (5-2000)
162.2±36.9
65.3±28.2
67.7±23.9

133.3±36.9
28.4±10.3

Table 3. Distribution of patient responses to questions. 

Questions 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Correct 
n (%)

64 (78%)
75 (91.5%)
15 (18.3%)
72 (87.8%)
73 (89%)

37 (45.1%)
31 (37.8%)
63 (76.8%)
27 (32.9%)
73 (89%)

77 (93.9%)
75 (91.5%)
74 (90.2%)
63 (76.8%)
69 (84.1%)
73 (89%)

75 (91.5%)
12 (14.6%)
45 (54.9%)
73 (89%)
59 (72%)

61 (74.4%)
50 (61%)

55 (67.1%)
21 (25.6%)
70 (85.4%)

False 
n (%)

18 (22)
3 (3.7%)

65 (79.3%)
9 (11%)
8 (9.8%)

39 (47.6%)
47 (57.3%)
14 (17.1%)
49 (59.8%)

6 (7.3%)
2 (2.4%)
5 (6.1%)
5 (6.1%)

16 (19.5%)
10 (12.2%)

8 (9.8%)
5 (6.1%)

68 (82.9%)
 34 (41.5%)

7 (8.5%)
22 (26.8%)
17 (20.7%)
28 (34.1%)
24 (29.3%)
60 (73.2%)
10 (12.2%)

No response
n (%)

0 (0%)
4 (4.9%)
2 (2.4%)
1 (1.2%)
1 (1.2%)
6 (7.3%)
4 (4.9%)
5 (6.1%)
6 (7.3%)
3 (3.7%)
3 (3.7%)
2 (2.4%)
3 (3.7%)
3 (3.7%)
3 (3.7%)
1 (1.2%)
2 (2.4%)
2 (2.4%)
3 (3.7%)
2 (2.4%)
1 (1.2%)
4 (4.9%)
4 (4.9%)
3 (3.7%)
1 (1.2%)
2 (2.4%)
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their disease and the precautions to avoid, and 
treatments for exacerbations will aid in the control 
of asthma, and the prevention of acute exacerbations 
and complications (16,17).

The children’s level of knowledge of their disease 
and the allergens to which they were sensitive, and 
who were met frequently, was found to be higher 
than their knowledge of preventive measures. Some 
82% of the cases knew exactly the name of their 
disease, although their general level of knowledge of 
asthma was found to vary between 15% and 72%. 
Sleath BL et al. (18) reported the rate of correct answers 
of the patients related to their diagnosis as 21%, and 
the level of knowledge of the patients on preventive 
measures, treatment and follow-up of 1-11%. 

It is essential to raise the awareness of patients 
about their disease and drug treatments to decrease 
their symptoms and the need for medication, as a 
means of raising their quality of life. Furthermore, 
collaborating with the patients and their families is a 
fundamental aspect of treatment, and asthma 
management plans prepared following this approach 
will increase the efficacy of the asthma 
pharmacotherapy (19). In the present study, however, 
the patients gave incorrect responses to 6-68% of 
the statements about the treatment and follow-up 
of asthma. In a study by Al-Harbi AS et al. (13), 59.5% 
of patients gave correct responses to the statements. 
The fundamental nature of patient and family 
collaboration and education as a means of asthma 
control has been noted in many studies (19). Raising 
awareness of the disease and an appropriate lifestyle 
can be greatly beneficial for asthma patients, being 
low-cost, as such information is easily accessible, 
thus increasing compliance. Accordingly, efforts to 
increasing awareness through school-based 
education programs, and through the web and social 
media, have been introduced, and many education 
and information programs providing instruction in 
drug use, emergency disease action programs and 
asthma lifestyle changes have been established. 

Families, clinicians and school nurses should 
create support circles so as to ease asthma care. 
Complaints that asthma can interfere with daily life 
activities by causing school absenteeism, activity 

intolerance and frequent hospital and emergency 
service visits and thus might have negative effects on 
the quality of life of both the child who has the 
disease and his/her caregivers (19). Clark NM et al.’s (20) 
study included a total of 416 children in the study 
group and 419 in the control group from seven 
different schools, all of whom had been diagnosed 
with asthma. The study evaluated the efficacy of 
school-based family education programs related to 
asthma and its management. After 24 months, the 
children who had received focused education were 
found to be able to better control their symptoms at 
day and night, and to have better disease management 
associated with asthma exacerbation. Similarly, 
Bartholomew et al. (21) in their study of 1,730 children 
with asthma from 60 primary schools, reported 
increased knowledge of the children about the 
disease and better emergency action plan skills. 
Furthermore, less absenteeism and hospital 
presentations were determined in the children 
compared to the control group; however, no change 
in the general disease status was observed. It is 
essential to ensure adequate communication 
between asthma patients and healthcare workers, 
and to provide continuity of patient education, as 
such education should minimize any fears or worries 
patients may have about their treatment and follow-
up. The information provided should be suitable for 
the level of education and the lifestyle of the patient 
to ensure compliance, and continuity in education 
should be ensured. These issues should also be 
reviewed during follow-up visits with tests of the 
knowledge of the patient, and any weak areas should 
be addressed (22,23). The present study found the 
knowledge of the patients about the symptoms of 
asthma to be better than their knowledge of the 
treatment and emergency management applications, 
and so a hospital-based education program was 
planned to be implemented. 

Various approaches to patient education have 
been devised, and the use of technology has been 
shown to have particularly beneficial effects on 
patients with asthma. Web-based asthma self-
management systems and social media have been 
demonstrated to increase public awareness, to 
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improve the quality of life of people with asthma, to 
decrease the symptoms and exacerbations of asthma, 
and to improve compliance, especially in adults (24). 

Inadequate compliance with inhaled steroid 
treatments in patients with asthma results in poor 
clinical results and more applications to health 
services. The efficacy and safety of interventions 
aimed at increasing compliance with inhaled 
corticosteroids have been evaluated in many studies, 
and various applications have been developed for 
individuals with chronic disease, such as drug 
reminders, diet compliance reminders, and 
applications that support and ease the management 
of their diseases. One particular study reported 
findings that may support the self-management of 
chronic diseases involving cell phone messaging 
applications (25). Therefore, identifying easier 
approaches to informing patients about the status of 
chronic diseases such as asthma, controlling for 
compliance with drug treatments and informing of 
results, and ensuring the continuation of the process 
might be considered part of the treatment in long-
term follow-ups. In the present study, the knowledge 
of the children with asthma about the need for drug 
treatments, the management of exacerbations and 
the methods of drug use was observed to be 
inadequate. Education programs making use of 
verbal seminars and brochures were planned, 
although it has not yet been possible to assess their 
long-term effects. Furthermore, tested lifestyle 
interventions, including activities in support of 
nutrition, and those encouraging physical activity, 
yoga and massage, have been observed to increase 
the compliance of asthma patients to drug treatment 
(26). In a study evaluating the awareness of the benefit 
of lifestyle changes in asthma management (27), just a 
5-10% loss of weight in obese patients with asthma 
was found to improve their quality of life and asthma 
control, while meditation applications and breathing 
exercises were found to decrease stress and anxiety, 
and to improve the respiratory rate and muscle 
relaxation. Improvement was reported in FEV1 from 
88% to 75% (p <0.001), as well as a relief in symptoms 
from 10% to 72% (p<0.01) (28). In the present study, 
the awareness of the children of the benefits of 

sport and environmental prevention methods was 
found to be high, providing correct responses to the 
statements in these fields at a rate of 90% (Table 3). 

In conclusion, activities to raise awareness in 
patients and their families, and to ensure the 
continuation of education programs, in addition to 
the treatment applications, should be developed so 
as to decrease asthma symptoms and to support 
disease control. 
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