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SUMMARY - Asthma is the most prevalent chronic disorder of childhood. In a large number of cases, it
can be well managed. In addition to accurate diagnosis, appropriate therapy and control of environmental
factors, a good educational program is required, which has not yet received due attention. Prompted by
the fact that a large number of asthmatic children and their parents lack sufficient knowledge about
asthma, six years ago we launched an individual educational program for all asthmatic children over seven
years of age and their parents. We monitored a group of 58 asthmatics, the first to have completed our
individual educational program, during the year before and the year after they had received individual
education. The prerequisites for inclusion in the study were that the child was over seven years of age,
diagnosed with chronic asthma according to the GINA guidelines and had been monitored for one year
prior to receiving individual education. We compared the number of asthma exacerbations, hospitalizations
due to asthma, days with asthmatic symptoms, the mean value of the forced expiratory volume in 1
second (FEV 1), and the mean dose of inhaled corticosteroids (ICS) taken during the year before and
the year after receiving individual education. Study results showed the number of asthma exacerbations
(p<0.0001), hospitalizations due to asthma (p=0.0236) and days with asthmatic symptoms (p<0.0001)
to have significantly reduced, along with a significant increase in FEV 1 (p<0.0001) and lower mean ICS
dose (p<0.0001) upon completion of individual educational program. It is concluded that the addition of
individual education in the treatment of asthmatic children enables better control of the disease (lower
number of hospitalizations and asthma exacerbations, increased FEV 1) with a lower mean ICS dose.
The knowledge about asthma acquired by the children and their parents, self-management, compliance
with the written asthma management plan, control of environmental factors, along with good cooperation
of the patients and parents in the management of asthma certainly contributed to this favorable observation.
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Introduction
Asthma is the most common chronic disease among
children, with a significant increase in its prevalence,
especially in recent decades1. Although it is a disease
that can be well controlled with current therapy in the
majority of cases, a satisfactory control of the disease
has not yet been achieved in a large number of children.
Therefore, asthma is a major cause of school absenteeism, nocturnal symptoms, and limitation of physical acCorrespondence to: Biserka Èièak, MD, MS, University Department
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tivities resulting in lower quality of life in asthmatic children1-4.
Numerous factors are responsible for the incomplete
control of asthma, such as inappropriate treatment and
anti-inflammatory therapy, lack of cooperation by the
patients or their parents, environmental factors and, recently especially emphasized inadequate education of
asthmatic children and their parents5-7.
Today, the goal of asthma treatment is to achieve good
or complete control of the disease with the minimal dose
of medication. In order to achieve this goal, it is necessary to establish an accurate diagnosis of asthma, administer appropriate therapy and control environmental factors, while avoiding or minimizing the effects of environmental triggers. Today, great importance is attached
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to conducting a good educational program, in which
emphasis is placed upon self-management of the disease6-9. Self-management of the disease in the treatment
of asthma implies taking appropriate medication, using
a peak expiratory flow (PEF) meter, monitoring response
to therapy, recognizing symptoms and signs of the disease worsening, and following a written asthma management plan, including the treatment of exacerbations6,8,9.
Numerous investigations to date have demonstrated that, unfortunately, a large number of children with
asthma and their parents lack due knowledge about the
basic nature of the disease and its treatment9-11. Numerous asthmatics are hospitalized because they stop
taking their medications, fail to recognize the first symptoms of the disease, do not cooperate regarding treatment, or use an inappropriate technique of medication
4-7,10,11
.
According to data available, many asthmatic children
and their parents that complete group educational programs do not actually acquire all the necessary knowledge about asthma, especially self-management of the
disease and self-treatment of asthma exacerbations.
Therefore, six years ago we launched a program of individual education of asthmatic children over seven years
of age, together with their parents. This article presents
the results of our study of the effectiveness of the individual educational program in achieving better control
of asthma.
Through this investigation, we wanted to assess
whether the addition of an individual educational program to the classic group educational program provided
for asthmatic children over seven years of age and their
parents would lead to better control of the disease, and
how the individual educational program would affect the
number of asthma exacerbations, hospitalizations due
to asthma and days with asthma symptoms, as well as
lung function measurements (FEV 1) and daily dose of
inhalation corticosteroids.

dividual educational program (i.e. when they had only
completed group education) were compared with the
respective figures during the year after the individual
educational program in a group of 58 subjects.
The study initially included 66 subjects that were
the first to complete the individual educational program
together with their parents. Inclusion criteria were that
the child had been diagnosed with persistent asthma
according to GINA guidelines, was over seven years of
age so that he/she could participate in the individual
educational program, and regular check-ups and monitoring for a year prior to the introduction of the individual educational program. Data were collected on 58 subjects, whereas complete data were not available on eight
subjects because they failed to present for regular checkups or the information in asthma diaries was incorrectly
recorded.
The individual educational program was conducted
at a polyclinic by a specially trained nurse for two 45minute periods. The parents and children also attended a lecture by a physician and workshops that lasted
for one hour. The main topics of the individual educational program are as follows:

Subjects and Methods
The number of asthma exacerbations (the use of
short-acting beta 2 agonists for three or more days, together with reduced PEF in the yellow or red zone),
hospitalizations due to asthma, days with asthma symptoms, the mean forced expiratory volume in 1 second
(FEV 1) and the mean daily dose of inhaled corticosteroids during the year prior to the introduction of the in232
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1. What is asthma, its basic pathophysiology and pathogenesis
2. What are the most common asthma triggers and how
can they be avoided or minimized
3. Which medications are used in the treatment of asthma, with special reference to difference between
controller and relief medications
4. The correct technique of taking various forms of
medication
5. Correct use and care of volumatic spacer devices
6. What is a PEF meter and importance of daily monitoring PEF measurements and asthma symptoms,
and role of PEF zones in asthma diary
7. The importance of a written asthma management
plan, including the treatment of asthma exacerbations
8. Recognition of asthma symptoms and what should
be undertaken when asthma symptoms occur
9. Lifestyle modification to avoid asthma exacerbations
10. How to live with this chronic disease
The individual educational program continues during regular check-ups by a physician, every three months
on an average, lasting for fifteen minutes to half an hour,
and consisting of checking on the technique of taking
medication, PEF measurement with the patient's own
meter, checking that the diary is being kept properly,
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change in the PEF zones regarding optimal individual
PEF measurements achieved between the check-ups,
and answering all the parents' and children's questions.
The parents or the children kept an asthma diary
during the year before and the year after the introduction of the individual educational program. Prior to conducting the individual educational program, data were
entered in the diary on daily morning and evening PEF
measurements, asthma symptoms and use of reliever
medications. Upon completion of the individual educational program, they received My Asthma Diary, containing patient data (first name, last name, date of birth,
date of asthma diagnosis, and asthma classification according to the GINA guidelines). This is followed by
the PEF zones and their modification during subsequent
check-ups, and written instructions on the procedures
in particular zones or which medications to use in a particular zone. On the next page, the physician writes the
recommended therapy on every visit and records the frequency of taking reliever medications between two visits. This is followed by twelve pages for twelve months
of the year, on which the parent or the patient enters
morning and evening PEF measurements, possible use
of short-acting bronchodilators, and asthma symptoms.

Table 1. Basic characteristics of study subjects

Statistics
In addition to descriptive statistics (mean, standard
deviation and percentage), statistical tests were applied
to the measured variables for one year after the introduction of the individual educational program in comparison to the status during the year prior to its introduction.
For comparison of the number of asthma exacerbations, hospitalizations due to asthma and days with asthma symptoms during the year before and the year after
the introduction of the individual educational program
(presented in Table 2), the Poisson generalized model

Number of subjects

58

Age (yrs)

Range
(x ±SD)

7.2-17.1
(11.4±2.73)

Sex, n
(%)

Male
Female

36 (62%)
22 (38%)

Duration
of asthma (yrs)

Range
(x ±SD)

0.3-4.5
(1.9±1.22)

Severity
of asthma,
n (%)

Mild persistent
Moderate persistent
Severe persistent

25 (43%)
31 (54%)
2 (3%)

with the Generalized Estimating Equations (GEE)
method was used for re-measurement (before and after
education). The GENMOD procedure of SAS (SAS is a
registered trademark of SAS Institute, Cary, NC, USA)
statistical software was also used.
For comparison (before-after the introduction of the
educational program) of variables measured on a continuous scale (FEV 1 and dose of inhaled corticosteroids) (Table 4), the t-test for comparison of dependent
samples (t-test of the SAS statistical software) was used.
For analysis of changes (comparison before-after the
introduction of the individual educational program) in
categorical variables (number of subjects with asthma
exacerbations and hospitalizations due to asthma) (Table 3), McNemar's test with the FREQ procedure of
the SAS/statistical software was employed.
The calculated p-values were considered to be statistically significant if p<0.05.

Results
Table 1 presents basic demographic characteristics
of study subjects. Complete data were collected on 58

Table 2. Comparison of the number of asthma exacerbations, hospitalizations due to asthma and days with asthma symptoms between
the year before and the year after individual education (IE)
Monitoring period
Number of asthma exacerbations
Number of hospitalizations due to asthma
Number of days with asthma symptoms

Total
x
Total
x
Total
x

Year before IE

Year after IE

z-value

P

80
1.38
16
0.28
589
10.16

44
0.76
8
0.14
388
6.69

6.08

<0.0001

2.26

0.0236

5.63

<0.0001
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Table 3. Comparison of the number of subjects with asthma exacerbations and hospitalizations due to asthma between the year before
and the year after individual education (IE)
Monitoring period

Year before IE

Year after IE

S-value

P

Number of subjects with asthma exacerbations

39

29

6.25

0.0124

Number of subjects with hospitalizations for asthma

14

8

3.6

0.0578

of 66 asthmatic children initially included. The mean
age of study subjects was 11.4±2.73 (range 7.2-17.1)
years. There were 36 boys and 22 girls. The mean duration of asthma was 1.9±1.22 (range 0.3-4.5) years. Mild
persistent asthma was present in 43%, moderate asthma in 54% and severe asthma in 3% (n=2) of 58 study
subjects.
Table 2 shows comparison of the total number of asthma exacerbations, hospitalizations due to asthma and
days with asthma symptoms during the year before and
the year after the individual educational program. From
these results, it is evident that the number of asthma
exacerbations was reduced from 80 (x =1.38) in the year
before to 44 (x =0.76) in the year after the individual
educational program. The number of hospitalizations
due to asthma was reduced from 16 (x =0.28) to 8 (x
=0.14) after the individual educational program. The
number of days with asthma symptoms decreased from
589 (x =10.16) in the year prior to individual education
to 388 (x =6.69) after the individual educational program. The Poisson model was applied for re-measurement (before and after the individual educational program) and the p-value test indicated a statistically significantly lower number of asthma exacerbations
(p<0.0001) and hospitalizations due to asthma
(p=0.0236) during the year when the individual educational program was conducted. Table 2 shows the number
of days with asthma symptoms to have significantly decreased during the year of continuous individual education of asthmatic children and their parents (p<0.0001).
Table 3 presents comparison of the number of patients with asthma exacerbations and hospitalizations
due to asthma during two years of monitoring. The
number of patients with asthma exacerbations was re-

duced from 39 in the year before to 29 in the year after
the introduction of individual education, while the
number of patients hospitalized due to asthma was reduced from 14 to 8 patients in the same period. The pvalue of McNemar test (with 1 degree of freedom) for
comparison of the number of subjects before and after
the individual educational program indicates the number
of patients with asthma exacerbations to have been statistically significantly reduced after the individual educational program (p=0.0124); however, there was no statistically significant difference in the number of patients
hospitalized due to asthma during the two years of monitoring (p=0.0578).
Comparisons of the mean FEV 1 and mean daily dose
of inhaled corticosteroids during the year before and
during the year after the introduction of the individual
educational program are presented in Table 4. These
data show the mean FEV 1 value to have increased by
2.1% (from 89.9±6.97% to 92.0±5.37%), while the mean
dose of inhaled corticosteroids declined from 187.9 ±
98.69 mcg to 157.0±80.98 mcg. The p-value of t-test
(with 57 degrees of freedom) for comparison of the mean
values of final samples (before and after individual education) shows a statistically significant increase in FEV
1 (p<0.0001; t-value: 6.14) with significant reduction
in daily dose of inhaled corticosteroids (p<0.0001; tvalue: -5.95).

Discussion
Today it is beyond doubt that successful management of asthma in pediatric patients requires an accurate diagnosis of asthma (based on thorough history, clinical profile and reversibility of bronchial obstruction),

Table 4. Comparison of forced expiratory volume in 1 second (FEV 1) and dose of inhaled corticosteroids (ICS)
before and after individual education (IE)
Monitoring period
FEV 1 (% of anticipated)
ICS dose (mcg/day)
234
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x ±SD
x ±SD

Year before IE

Year after IE

t-test

P

89.9±6.97
187.9±98.69

92.0±5.37
157.0±80.98

6.14
-5.95

<0.0001
<0.0001
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assessment of the disease severity (based on the symptoms, clinical profile, PEF monitoring and spirometry
testing), and use of appropriate pharmacotherapy in combination with good educational program for both patients
and their parents8,12.
A good educational program for asthmatic children
and their parents is one of the essential components of
successful treatment of asthma, i.e. good or complete
disease management with a minimum dose of medication8,10,12. The goal of asthma treatment is for patients
to have no or minimal chronic asthma symptoms at day
and night, no limitation of physical activities, no school
absenteeism due to asthma, no asthma exacerbations,
minimal use of reliever medications, and minimal or no
adverse effects of treatment8,12.
Education is one of the four basic components in the
treatment of asthma according to recommendations of
the National Program for Education and Prevention of
Asthma and GINA guidelines8,12.
In order to improve the disease control and to achieve
better self-management of asthma, we have introduced
the individual educational program for our asthmatics
in which all the parents and children over seven years of
age are included. Individual education is of utmost importance because it can be adapted to each patient or
parent, according to their educational level, lifestyle and
exposure to environmental triggers13-15. In connection
with the procedure for the control of environmental triggers, such as various irritants and aeroallergens, special
attention in the individual educational program is paid
to those allergens to which the individual patient is hypersensitive based upon skin prick tests and detection
of specific immunoglobulins E. On conducting this educational program, great significance is attached to approaches for achieving self-management of the disease
such as PEF monitoring, interpreting PEF results, recording the use of short-acting bronchodilators, recognizing symptoms and signs of disease exacerbation, following the written plan of the management of exacerbations, and monitoring therapeutic effects. We emphasize the great significance of the long-term use of controllers (anti-inflammatory medications) for suppression
of allergic inflammations, which is essential for the prevention of exacerbations and chronic symptoms in a patient with persistent asthma. The patient and the parents should understand that relievers (short-acting bronchodilators) should only be used for relief of acute symptoms and exacerbations, and that it is necessary to monitor their use accurately because their increased use is a

sign that the disease has been poorly controlled. We test
the ability of the patients to take the prescribed form of
medication properly, educate them in correct PEF measurements and interpretation of their results, regarding
the individual plan of asthma treatment. In order to additionally motivate the parents and children for selfmanagement of asthma, including keeping a diary of
symptoms and PEF measurements, each patient is given My Asthma Diary. The individual educational program continues on each medical check-up.
The results yielded by comparison of the number of
asthma exacerbations, hospitalizations due to asthma and
days with asthma symptoms in 58 study subjects during
the year before and the year after the introduction of
the individual educational program show a significant
reduction in the number of asthma exacerbations, hospitalizations due to asthma and days with asthma symptoms in the year after the introduction of the individual
educational program. The number of subjects with asthma exacerbations was significantly reduced in the year
after the introduction of the individual educational program, while the number of patients hospitalized due to
asthma was also reduced, although the difference was
not statistically significant. The statistically non-significant reduction in the number of patients hospitalized
for asthma during the two years of monitoring could be
explained by the fact that the majority of our asthmatics had mild to moderate asthma (only two patients had
severe asthma) and the largest number of exacerbations
were treated at outpatient basis or at home and did not
require hospitalization. Studies conducted until now
have also demonstrated that the individual educational
approach and self-management of asthma reduce the
number of hospitalizations of asthmatics, the number
of emergency visits to a physician, the rate of school
absenteeism and nocturnal symptoms16-20. We believe
that an effective educational program improves the
knowledge of parents and children about asthma, thus
also upgrading their compliance with controller medications, making it possible to recognize the first symptoms of asthma exacerbations, the use of appropriate
treatment protocol, and avoiding or minimizing the effects of specific and nonspecific environmental triggers,
thereby providing improved control of the disease with
a smaller number of asthma exacerbations and hospitalizations due to asthma. Comparison of the mean FEV 1
values in the year before and the year after the introduction of the individual educational program also
showed a significant increase in FEV 1 value by 2.1%.
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Studies conducted up to now also indicate an improvement in pulmonary function and quality of life after good
self-management of the disease20-23. The mean daily
dose of inhaled corticosteroid (ICS) was significantly
lower during the year after as compared to the year before the introduction of the individual educational program. Thus, in the year after the individual educational
program, there was a reduction in the number of asthma
exacerbations, hospitalizations due to asthma and days
with asthma symptoms, with an increase in pulmonary
function (FEV 1), all of these achieved with a lower ICS
dose. The explanation probably lies in improved patient
compliance with the prescribed treatment, control of
various environmental triggers and self-management of
asthma.
Comparability of the group in this study may be questioned because the same group of patients participated
in two different programs one after another, instead of
two different groups of patients participating in two different educational programs (group and individual).
Therefore, it should be noted that we did not intend to
compare different educational programs but to investigate how broadening the educational experience of the
same group of patients by adding an individual program
to the classic group program would contribute to the
control of asthma.
We primarily wanted to investigate the impact of
adding supplementary forms of education (an individual approach) to the classic forms of education on improvement in asthma control, starting from the facts that one
program does not exclude another but an individual program contributes to further dissemination of knowledge
acquired from group forms of education.
Taking into account the aforementioned reasoning,
we must consider improved control of asthma to be not
only the result of the individual educational program
but also of the additional knowledge built upon the
knowledge acquired in the group program and, naturally, the result of the therapeutic effect of ongoing antiinflammatory ICS therapy during the two-year monitoring period.
We know that patient cooperation is essential in the
evaluation of educational programs. Of the eight patients
excluded during the trial (12% of the original group),
four were excluded during the first and second year of
monitoring each. Since the same number of subjects
were involved during the two years, we believe that it
had no impact on final result. Patients were excluded
from the study for failing to keep their diaries correctly

and to present for check-ups regularly, which prevented
us from collecting relevant data on the number of days
with asthma symptoms, number of asthma exacerbations
(data in the diary) and FEV 1 values (from spirometry
testing at check-ups), which are important indices of
asthma control.
Until now, numerous randomized controlled studies
have demonstrated the significance of various additional forms of asthma education in improving the quality of
life of asthmatics, reducing treatment costs and increasing control of environmental factors24-30.
According to our observations, educational programs
have made great progress in the treatment of patients
with asthma, allowing them to participate actively in
their therapy, recognize the symptoms of asthma worsening and to know how to treat them, together with due
control of environmental factors. Today, attempts have
been made to personalize the education of asthmatics
and their parents through individual education and education in small groups, in order to improve the selfmanagement of asthma, achieve complete control of the
disease and thereby make it possible for asthmatic children to have normal life9,14,20,21,27.
We believe that with the addition of the individual
educational program we have improved the self-management of the disease based upon PEF measurement,
early recognition of asthma symptoms, avoidance of environmental asthma triggers, thorough explanation related to asthma medications, volumatic spacer devices
and approaches in the treatment of asthma exacerbations, all of which provide a basis for achieving better
control of the disease (reducing the number of asthma
exacerbations and hospitalizations due to asthma, with
increased FEV 1 and a happy and healthy life for children with asthma.

236
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Conclusion
In the treatment of asthmatic children, in addition
to pharmacotherapy, it is necessary to provide good education for the children and their parents. Recently, ever
more attention has been paid to self-management of the
disease. According to the results of this study, the addition of an individual educational program to the classic
group educational program contributes to improved control of the disease with a significantly lower number of
asthma exacerbations and hospitalizations due to asthma, and improved pulmonary function (FEV 1). All this
has been achieved with a lower mean dose of inhaled
Acta Clin Croat, Vol. 47, No. 4, 2008
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corticosteroids, which is again likely to have resulted
from good education that led to improved compliance
by the patients and their parents, greater control of various environmental triggers, recognition of the first
symptoms of the disease worsening and due knowledge
of treatment methods.
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Saetak
INDIVIDUALIZIRANI PRISTUP U PODUCI ASTMATIÈNE DJECE
B. Èièak, E. Verona i I. Mihatov-tefanoviæ
Astma je najèeæa kronièna bolest djeèje dobi koja se u velikom broju sluèajeva moe dobro kontrolirati, za to je uz toènu
dijagnozu i odgovarajuæu terapiju te kontrolu èimbenika okoline potreban i dobar obrazovni program kojem se jo uvijek ne
posveæuje dostatna pozornost. Upravo potaknuti tom èinjenicom da velik broj astmatièara i njihovih roditelja nemaju dostatno
znanje o astmi zapoèeli smo prije est godina program individualne poduke u koju su ukljuèeni svi roditelji i djeca u dobi
iznad sedam godina. Pratili smo skupinu od 58 astmatièara koji su prvi proli individualni program poduke u godini prije te u
godini nakon provoðenja individualne poduke. Uvjeti za ukljuèivanje u ispitivanje su bili dob iznad sedam godina, dijagnoza
trajne astme prema smjernicama GINA te praæenje astmatièara godinu dana prije provoðenja individualne poduke. Usporeðivali
smo broj egzacerbacija astme, hospitalizacija zbog astme, broj dana sa simptomima astme, srednju vrijednost forsiranog
ekspiracijskog volumena u prvoj sekundi (FEV1) te srednju dozu inhalacijskog kortikosteroida (IKS) u godini prije te u godini
nakon provoðenja individualne poduke. Rezultati ovoga ispitivanja pokazali su da je u bolesnika nakon provoðenja individualnog
programa poduke statistièki znaèajno smanjen broj egzacerbacija astme (p<0,0001), broj hospitalizacija zbog astme
(p=0,0236), broj dana sa simptomima astme (p<0,0001), uza znaèajan porast FEV1 (p<0,0001), a sve to s niom srednjom
dozom IKS (p<0,0001). Moe se zakljuèiti kako dodatak individualne poduke u lijeèenju djece astmatièara omoguæuje bolju
kontrolu bolesti (smanjen broj hospitalizacija i egzacerbacija astme, porast FEV1) uz niu dozu IKS, èemu sigurno doprinosi
bolje znanje djece i roditelja o astmi, o provoðenju samokontrole, praæenje pisanog plana lijeèenja, kontrola èimbenika okoline,
uz znaèajnu suradljivost bolesnika i roditelja u lijeèenju astme.
Kljuène rijeèi: Astma  psihologija; Poduka bolesnika; Znanje  stavovi, praksa; Kvaliteta ivota; Samopomoæ; Dijete

238

06 Cicak.p65

Acta Clin Croat, Vol. 47, No. 4, 2008

238

05. 03. 09, 17:17

