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ABSTRACT
A review of the literature published from 1992 to 2002 was performed in order to evaluate educational interventions for
asthmatics from 0 to 18 years of age and to identify characteristics related to the efficacy of such interventions. Various
databases were used, and a manual search of the references found in the studies selected was conducted. Thirty-nine
studies (including 27 controlled studies) were selected, and, although presenting varying results, these studies provided
valuable insights into the validity of education in the control of pediatric asthma. The studies evaluated the following
parameters: morbidity, use of health care services, quality of life, pulmonary function, knowledge of the disease and self-
care abilities. In 32 studies (82%), a beneficial effect was attributed to one or more of the variables. Among the 27
controlled studies, 85.7% presented evidence of improvement in self-care abilities, 83.3% demonstrated increased knowledge,
80% showed a reduction in diurnal and nocturnal asthma symptoms, 71.4% demonstrated fewer unscheduled medical
visits, 66.6% showed that the capacity for physical activity increased, 54.5% reported fewer hospital admissions, 50%
demonstrated fewer emergency room visits, 50% presented evidence of improved pulmonary function, 22,2% showed
fewer school absences, and 20% found an improvement in quality of life. Among the educational programs reviewed, the
number of topics was the only characteristic that was found to correlate with the degree of efficacy. The use of
sophisticated educational techniques did not lead to better results. Although asthma education programs for children
and adolescents has beneficial effects, further studies with better control of confounding variables are needed in order to
evaluate the efficacy of such programs with greater precision.
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INTRODUCTION

The motivation behind the implementation of
programs of asthma education is based on the
hypothesis that such programs reduce morbidity
rates and improve quality of life by promoting
understanding of the disease and helping patients
learn self-management skills. It is supposed that
programs of asthma education are capable of
changing attitudes and beliefs related to the disease
and thereby increase adherence to treatment.

In the USA, the virtues of asthma education
programs for children have been extolled since
1970.(1-2) In March of 1989, the National Asthma
Education and Prevention Program was inaugurated
under the auspices of the National Heart, Lung and
Blood Institute in order to study the increased
prevalence, morbidity and mortality related to
asthma.(3) In 1991, the institute began to distribute
a guide for the diagnosis and management of
asthma, in which patient education is listed as one
of the four principal components of asthma
control.(4) In 1995, in an effort to promote the
implementation of these recommendations in
different populations around the world, the National
Heart, Lung and Blood Institute and the World
Health Organization developed a global strategy for
the prevention and management of asthma, the
preparation of which involved specialists from
various countries.(5)

In 1996, the first Brazilian consensus regarding
asthma education was published, in which it was
proposed that an asthma education program be
implemented in Brazil, and that such a program be
applied in conjunction with medical treatment and
be adapted to the socioeconomic and cultural
characteristics of the target population.(6) The
Brazilian Ministério da Saúde (Ministry of Health),
in conjunction with the Coordenação Nacional de
Pneumologia Sanitária (National Pulmonology Health
Care Council) and with the support of various Brazilian
professional societies (Pulmonology and Phthisiology;
Pediatrics; Allergology; Immunopathology; Clinical
Medicine), established, in directive 1394/MS (issued
in 1999), a national plan of action to prevent and
combat asthma, the Plano Nacional de Controle da
Asma (National Asthma Control Plan). The plan
includes instructions aimed at teaching patients and
their families how to properly treat their asthma,
both at home and at school.(7-8)

The most recent international review on this
theme, conducted by the Cochrane Airways Group,
analyzed 32 studies, published between 1984 and
1998, involving a total of 3706 patients, from 2 to
18 years of age, who were submitted to controlled,
randomized programs of education focusing on
self-management.(9)

The present study was carried out with the
objective of identifying educational initiatives for
asthmatic children described in the international
literature since 1992, and to evaluate the efficacy
of such initiatives. For pulmonologists and
pediatricians, this topic is of the utmost importance.
It is necessary to determine whether asthma
education provides significant therapeutic gains,
and, if so, whether pulmonologists and pediatricians
should be trained in the technique of instituting
educational measures for children and their families
from the very first visit. It is our intention that this
review of the literature will be of use to pulmonologists
and pediatricians by identifying important aspects of
such educational programs that can be used in day-
to day practice.

METHODS

The analytical review technique was used,
involving careful and extensive searches of the
principal bibliographic databases available.

For inclusion of studies in the review, we used
the following criteria: analyzing educational
interventions in childhood asthma (aimed at children
and adolescents up to the age of 18); published
between January 1992 and April 2002 in English,
Portuguese or Spanish; involving quantitative
evaluations of the results of educational
interventions in asthma, comparing pre-and post-
intervention status or comparing study and control
groups; utilizing one or more of the evaluation
parameters level of knowledge regarding the disease,
self-management capacity, pulmonary function and
indicators of morbidity (defined based on the Clinical
Relevance Guidelines coming out of the Asthma
Results Conference and adapted by Clark and Starr-
Schneidkraut)(10) in order to determine daytime and
nighttime symptoms, school absenteeism, quality-
of-life indices, functional status (degree of limitation
in daily physical activities) and the frequency of
health care services use.

Exclusion criteria were as follows: including
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unquantifiable post-intervention results; employing
evaluation parameters other than those mentioned
in the inclusion criteria; dealing with adult asthma
patients; dealing with adult and pediatric asthma
patients simultaneously; simultaneously involving
children with asthma and children presenting other
lung diseases or other accompanying chronic
illnesses.

For the bibliographic research, the following
databases were chosen: MEDLINE, Excerpta Medica
database (EMBASE), Educational Resources
Information Center (ERIC), BIOSIS (a source for
abstracts of papers in the biological sciences field),
Literatura Latinoamericana y del Caribe en Ciencias
de la Salud (LILACS, Latin American and Caribbean
Health Sciences Literature), and Evidence-Based
Medicine (EBM) Reviews. A manual search was also
conducted through perusal of the lists of references
of the studies selected.

The search terms to be used were selected through
a careful search of the subject lists of the databases.
After various tests, employing combinations, synonyms
and subthemes, the terms chosen were: Asthma;
Wheeze; Asthma/Prevention and Control; Patient
Education; Self Care; Self Management; Infant; Child;
Adolescent.

The initial selection of articles was made through
the reading of abstracts. To obtain the full texts of
those articles, we resorted to the bibliographic
exchange services available through the Biblioteca
Regional de Medicina (BIREME, Regional Medical
Library), the British Library and the Instituto Brasileiro
de Informação em Ciência e Tecnologia (Brazilian
institute for Information in Science and Technology).
The studies selected were read in their entirety by
three reviewers, who made a second cut based on
the inclusion and exclusion criteria established. For
each article selected in this phase, a registration form
was filled out in order to identify the study and collect
data. The form included the following: title; numerical
identifier; author; year of publication; country of
origin; study design; principal objective; number of
participants; demographic characteristics of the study
sample; asthma severity among the study subjects;
desciption of the educational intervention; eucational
techniques employed; length of follow-up period;
evaluation parameters; results obtained; and study
limitations.

The parameters measured to evaluate the impact
of the interventions were classified as intermediate

or outcome variables. The parameters defined as
intermediate variables were cognitive level (degree
of knowledge regarding the disease) and
psychomotor skills (capacity for self-management)
since they are not, in themselves, indicative of the
physical and emotional well-being of the children.
Various parameters that reflect the health and quality
of life of the children were considered outcome
variables. These included frequency of emergency
room visits, frequency of hospitalizations, number
of school days missed, quality of life, level of
pulmonary function, frequency of daytime and
nighttime symptoms, frequency of unscheduled visits
to the doctor, and the degree of physical limitation-
functional status.

Based on the parameters measured, the studies
were subdivided into two groups: studies evaluating
intermediate variables only (Group A); and studies
evaluating at least one outcome variable, with or
without intermediate variables (Group B).

Each group was further subdivided based on
the results obtained from the educational
intervention and based on the presence or absence
of a control group. Group A (intermediate variables
only) was divided into Subgroup A1a (studies
evaluating interventions involving control groups
and showing beneficial results), Subgroup A1b
(studies evaluating interventions without control
groups but showing beneficial results); Subgroup
A2a (studies evaluating interventions involving
control groups and showing no benefit), and
Subgroup A2b (studies evaluating interventions
without control groups and showing no benefit).
Group B (at least one outcome variable) was divided
into Subgroup B1a (studies evaluating interventions
involving control groups and showing beneficial
results), Subgroup B1b (studies evaluating
interventions without control groups but showing
beneficial results); Subgroup B2a (studies evaluating
interventions involving control groups and showing
no benefit), and Subgroup B2b (studies evaluating
interventions without control groups and showing
no benefit).

In order to evaluate the credibility and efficacy
of each educational intervention, the controlled
studies were scored using a point system, as seen
in Chart 1. This point system was created by the
authors of the present study. In evaluating the
credibility and pertinence of the results, the number
of measured variables was considered the most
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important aspect. For evaluating the efficacy of
the educational interventions, the aspects
considered important were the number of variables
in which improvement was seen, the proportion
of variables showing such improvement and the
type of variables (intermediate or outcome) that
showed improvement.

Studies presenting high scores (from 8 to 10)
were selected as those addressing educational
interventions that were considered the most
efficacious and showing the most useful results
(better efficacy in the measurements of the outcome
variables). Studies presenting such scores composed
a group designated the high-scoring study (HSS)
group. Studies scoring from 0 to 4 points were
classified as addressing educational interventions
that were considered less efficacious and presenting
fewer outcome measures. These studies were
collectively designated the low-scoring study (LSS)
group. In order to evaluate the quality of the
methodology used in the controlled clinical trials
included in the HSS and LSS groups, we applied the
Jadad criteria (randomized, use of the double-blind
method and identification of losses during and after
the intervention), with possible scores ranging from
0 (lowest quality) to 5 (highest quality).(11)

Taking into consideration the possibility of errors
in the evaluation of the results (caused by the lack
of a control group in some studies), the analysis of
efficacy was restricted to the controlled clinical trials
since these were considered more credible and
therefore more suitable for the evaluation of the
interventions.(12) We chose to use no statistical tests,
opting instead to perform a descriptive analysis of
the studies.

RESULTS

Using the chosen key terms to search the
selected databases, a total of 840 articles were
found. A critical reading of this list was conducted,
leading to the removal of titles incompatible with
the objectives of this review and leaving 306
articles. The abstracts of these 306 articles were
read, and, based on the inclusion and exclusion
criteria, 104 were selected for review. All of the
104 studies selected were read in their entirety
and re-evaluated in terms of the inclusion and
exclusion criteria. This led to the exclusion of
another 66 studies: 29 that did not address
educational interventions; 15 that included adult
asthma patients; 8 that did not present post-
intervention results; 4 that were written in other
languages; 3 that measured variables other than
those chosen for this review; 2 that were
themselves review articles; and 2 that involved
children with other chronic diseases. One additional
study was included based on the perusal of the
references cited in the 104 studies.

Therefore, for this review, a total of 39 studies
were included.(13-51) Of these, 27 were controlled
clinical trials, of which 18 were randomized and
12 employed no control groups (Table 1). Of the
39 studies evaluated, 21 were conducted in the
USA, 6 in Australia, 2 in the United Kingdom, 2 in
Mexico, 1 in the Netherlands, 1 in Russia, 1 in
New Zealand, 1 in Venezuela, 1 in China, 1 in
Canada, 1 in Germany and 1 in Italy (Table 1). We
found no Brazilian studies addressing educational
interventions and published during the period
under review.

Chart 1 - Point system for the classification of controlled clinical trials in relation to the educational
interventions analyzed

 Criteria      Points
     0         1       2

Number of variables measured 1 or 2 3 or 4 5 to 8
Number of variables with improvement 1 or 2 3 or 4 5 to 8
% of variables with improvement
in relation to those measured 0% a 40% > 40% to 70% > 70% a 100%
Type of variables measured (I or O) I only Number of I equal Number of O greater

to or greater than O than I or O only

Type of variables improved (I or O) I only or none Number of I equal Number of O greater
to or greater than O than I or O only

I: intermediate variables; O: outcome variables
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The 39 clinical trials involved a total of 5513
patients. The controlled trials included 4205
patients: 2044 controls and 2161 study subjects.
The number of patients involved in each individual
study ranged from 15 to 1033 (Table 1). In 19

studies, adolescents were included, and 10 studies
included children of two years of age or younger
(Table 1). The length of the post-intervention
follow-up period ranged from 3 weeks to 24
months. The proportion of subjects remaining in

TABLE 1

Principal characteristics reported in 39 studies analyzing asthma education
in pediatric patients (1992-2002)

Author           Year of    Country of    Study     Age of the        Sample  Study   Control      Conducted
(Reference)        publica-   origin            design     children         size  group  group      by
                          tion
Perrin(13) 1992 USA RCCT 6-14 56 29 27 Phys
Toelle(14) 1993 Australia RCCT 8-11 120 65 55 Phys
Colland(15) 1993 Netherlands CCT 8-12 112 48 34/30 -
Mesters(16) 1993 USA UCT 0-4 50 - - Phys & Res
Charlton(17) 1993 Australia RCCT 3-16 91 48 43 Phys & Nur
Detwiler(18) 1994 USA UCT 4-8 128 - - Nur
Lewis(19) 1994 USA RCCT 7-12 125 66 59 -
Greineder(20) 1995 USA UCT 1-17 53 - - Phys & Nur
Sorrels(21) 1995 USA UCT 6-12 90 - - -
Wilson(22) 1996 USA RCCT 3.8 (mean) 76 41 35 Nur
Persaud(23) 1996 USA CCT 8-12 36 18 18 Nur
Christiansen(24) 1997 USA CCT 9-12 66 34 32 Nur
Brazil(25) 1997 USA UCT 6-18 50 - - Phys, Nur & PT
Roncheti(26) 1997 Itália RCCT 9.6 (mean) 312 162 150 -
Madge(27) 1997 UK RCCT 2-15 201 96 105 Nur
Gibson(28) 1998 Australia CCT 12-15 92 62 30 Stu
Gebert(29) 1998 Germany CCT 7-14 81 27/29 25 Phys, PT & Psych
Maslennikova(30)1998 Russia RCCT 4-14 209 50 60/62/37 Phys
Higgins(31) 1998 USA UCT 2-17 61 - - Phys & Nur
Holzheimer(32) 1998 Australia RCCT 2-5 80 - - undefined
Mathews(33) 1998 New Zealand UCT 3-5 15 - - Phys & Nur
Lopez(34) 1998 Mexico UCT 6-10 45 - - Phys, AS, Psych
Evans(35) 1999 USA CCT 5-11 1033 515 518 Phys &Com
Perez(36) 1999 Venezuela RCCT 6-14 29 17 12 Phys
Greineder(37) 1999 USA RCCT 1-15 57 28 29 Nur
Bartholomeu(38) 2000 USA RCCT 7-17 133 70 63 Phys & MA
Kelly(39) 2000 USA CCT 2-16 78 38 40 Phys & Nur
Chan(40) 2001 USA UCT < 18 210 - - Phys, Nur & Pharm
Jones(41) 2001 USA UCT 7.2 (mean) 122 - - Comm
Young(42) 2001 Canada CCT 6-12 373 230 143 Phys & Nur
Shah(43) 2001 Austrália RCCT 12-15 251 114 137 Stu
Bruzzese(44) 2001 USA UCT 8-11 59 - - Stu
Liu(45) 2001 Australia RCCT 1-14 158 31/29/30/35 33 Phys
Evans(46) 2001 USA RCCT 9.1 (mean) 239 - - HE
Harish(47) 2001 USA RCCT 2-17 129 60 69 Phys, Nur & SW
Hui(48) 2002 China UCT < 18 106 - - Nur
Guendelman(49) 2002 USA RCCT 8-16 134 66 68 Nur
Stevens(50) 2002 UK RCCT 1-5 200 99 101 Nur
Gardida(51) 2002 Mexico CCT 6-10 53 24 29 -
RCCT: randomized controlled clinical trial; CCT: controlled clinical trial; UCT: uncontrolled clinical trial; Phys: physician; Res: researcher;
Nur: nurse; PT: physical therapist; Psych: psychologist; MA: multimedia aide; Stu: student; Comm: community personnel; Pharm: pharmacist;
HE: health educator; SW: social worker
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the study for the full duration of the follow-up
period ranged from 43% to 100% in the 31 studies
that provided such data. Information regarding the
teams that carried out the educational instruction
was included in 33 studies (Table 1). The venue in
which the educational activities were conducted
in various venues, including homes, hospitals,
schools, camps and clinics. In 2 studies, the
educational sessions were conducted in more than
one venue.(45,49)

Regarding the content of the educational
programs, all included knowledge of the disease
(etiopathogenesis and physiopathology), 29 taught
self-management skills, 28 addressed asthma
treatment, 25 addressed aggravating factors (triggers),
22 focused on the importance of measuring peak
expiratory flow, and 11 addressed environmental
control measures. A therapeutic plan for asthma
treatment, furnished to patients in written form, was
used in 17 studies, all of which stressed the use of
clinical or functional parameters (peak expiratory
flow), to inform therapeutic decisions. Training
patients in the use of inhalers for the administration
of medication was promoted in 19 studies.

There was considerable variance in the
educat ional  techniques used.  Al l  of the
interventions featured, as the principal method,
formal educational sessions, some of which were
conducted in groups (27 studies) and some as
individual sessions (10 studies). In 1 study, both
modalities were employed. The number of sessions
varied from 1 to 10, and (in the studies reporting
his variable) the duration of each session varied
from 20 minutes to 4 hours. Programs including
fewer sessions employed sessions of longer
durations. Such formal educational sessions were
used as the only measure in 18 studies (individual
sessions in 10 and group sessions in 8). However,
in the remaining 21 studies, one or more additional
measure was employed. Auxiliary resources, such
as study notes, educational brochures, and posters,
were also used in some programs.

Intermediate variables only were measured in
8 studies (Group A studies), and 31 studies
measured at least one outcome variable (Group B
studies). Of the 39 studies reviewed, 32 (82%)
reported post-intervention benefits, and 24
reported improvements in the outcome variables.
In Group A, all 8 studies, 4 of which were
controlled (subgroup A1a)(29,36, 45-46) and 4 of which

were uncontrolled (subgroup A1b),(16, 25, 41, 44)

showed post-intervention improvements. No
studies fit the criteria of subgroups A2a and A2b.
In Group B, 24 studies (77.4%) reported post-
intervention benefits (subgroup B1), and 7 reported
no post-intervention benefits (subgroup B2). In
subgroup B1, 17 were controlled clinical trials
(subgroup B1a),(14-15, 17, 19, 22-23, 26-27, 30, 32, 35, 37-39, 43, 47, 49)

and 7 were uncontrolled clinical trials (subgroup
B1b).(18, 20-21, 33-34, 40, 48) In subgroup B2, 6 studies were
controlled clinical trials (subgroup B2a),(13, 24, 28, 42, 50-

51) and 1 was an uncontrolled clinical trial (subgroup
B2b).(31) Of the 23 controlled studies in Group B,
17 (74%) reported post-intervention improvement
in various outcome variables, and 6 reported no
benefit.

Most (20) of the studies reviewed determined
the level of knowledge regarding the disease.
Among the outcome variables, hospitalization rates
and number of emergency room visits were the
evaluation variables most frequently used (in 17
and 16 studies, respectively). The variables
evaluated and the results obtained are shown in
Table 2 and are described hereafter:

The level of knowledge regarding the disease
was determined in these studies through the use of
questionnaires administered to the children or to
their guardians before and after the intervention,
with the objective of evaluating cognitive gains
achieved by the program. In studies employing
games or multimedia resources, such evaluation was
achieved using the same instruments. Statistically
significant improvements were found in 18 (90%)
of the 20 studies in which this variable was analyzed.

To evaluate self-management skills, acquired
ski l ls ,  correct use of inhalers and correct
implementation of the proposed therapeutic plan
were analyzed, based on the identification of
clinical variables presenting worsening or on the
measurement of peak expiratory flow. This variable
was measured in 12 studies, and improvement was
reported in 10 (83.3%) of those 12.

Among the evaluated variables related to the use
of health care services was hospitalization, which
was evaluated in 17 studies, using various indices
(percentage of patients hospitalized, percentage of
children hospitalized at least once, post-intervention
percentage reduction in the number of
hospitalizations, total number of hospitalizations and
mean number of hospitalizations), 11 (64.7%) of
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these studies reporting improvement in this variable.
Another such variable was the number of emergency
room visits, which was evaluated in 16 studies, also
using various indices (mean number of emergency
room visits, post-intervention percentage reduction
in the number of emergency room visits, total
number of emergency room visits and mean
percentage of children visiting the emergency room),
9 (56.2%) of these studies reporting improvement
in this variable. In addition, unscheduled visits to
the doctor were evaluated in 10 studies, using three
indicators (number of visits/year, total number of
unscheduled visits and number of children having
had at least one such unscheduled visit), 7 (70%)
of these studies reporting improvement in this
variable.

As indicators of morbidity, the studies reviewed
evaluated the fol lowing variables: school
absenteeism, evaluated in 11 studies by determining
the mean number of school days missed or the
proportion of children missing school, 4 (36.4%)

of these studies reporting improvement in this
variable; nighttime symptoms, evaluated in 8 studies
through assessing the relationship between the
mean symptom scores during the study period and
the number of days in the period, the proportion of
children presenting nighttime symptoms, and the
mean number of nights/week on which the parents
were awakened as a result of such symptoms, 6
(75%) of these studies reporting improvement;
daytime and nighttime symptoms, which were
evaluated in 6 studies by determining the mean
number of symptomatic days, symptom scores
(established in each study), mean number of
symptom-free days, mean number of symptoms/year
or number of children presenting cough or
wheezing, 5 (83.3%) of these studies reporting
improvement; limitations in physical activities
(functional status), which were evaluated in 6 studies
by assessing mean study-specific scores or
proportion of children presenting limitations in
physical activities (at school, at home or in practicing

TABLE 2

Distribution of the 39 studies analyzing asthma education in pediatric patients in relation to the variables
measured and results obtained, as well as the presence or absence of a control group (1992-2002)

Variable                      Bibliographic references of the    Bibliographic references of the
evaluated (n)              studies showing a benefit                  studies showing no benefit

        Controlled              Uncontrolled                   Controlled              Uncontrolled
Knowledge 13, 15, 22, 24, 28, 16, 18, 25, 33, 34, 14, 50 -
(20 studies) 29, 32, 36, 38, 45 41, 44, 48
Hospitalization
(17 studies) 19, 27, 37, 38, 39, 51 20, 21, 34, 40, 48 17, 24, 35, 49, 50 31
Emergency room visits
(16 studies) 14, 19, 23, 26, 37, 51 20, 21, 48 24, 27, 38, 39, 49, 50 31
Self-management skills
(12 studies) 29, 30, 36, 38, 46, 49 16, 18, 33, 44 50 25
School absenteeism
(11 studies) 15, 43 21,48 13, 17, 23, 24, 30, 49 33
Unscheduled visits to the doctor
(10 studies) 14, 19, 30, 32, 39 18, 48 35, 50 31
Pulmonary function
(9 studies) 14, 17, 30, 49 33 23, 24, 47 -
Nighttime symptoms
(8 studies) 14, 15, 22, 27, 48 48 17, 49 -
Daytime and nighttime symptoms
(6 studies) 22, 27, 30, 35 40 49 -
Quality of life
(6 studies) 43 48 28, 39, 42, 50 -
Limitations in physical activities
(6 studies) 15, 17, 38, 49 - 14, 27 -
n: number of studies
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sports), 4 (66.6%) of these studies reporting
improvement.

Pulmonary function was evaluated in 9 studies
by analyzing the variables: mean percentage of the
total follow-up period in which peak expiratory flow
was below 30% of predicted; mean forced expiratory
volume in one second score; mean peak expiratory
flow as percent of predicted; mean forced expiratory
volume in one second as percent of predicted; and
proportion of children presenting peak expiratory
flow in the yellow or red zone. Improvement was
reported in 5 (55.5%) of these studies.

Quality of life was evaluated in 6 studies through
administration of the Pediatric Asthma Quality of
Life Questionnaire and the Asthma Quality of Life
Questionnaire,(52-53), 2 (33.3%) of the 6 reporting
improved quality of life.

Analyzing the controlled clinical trials reviewed
as a group apart, the frequency of beneficial
outcomes was similar to that seen in the 39 studies
as a whole.

Table 2 shows, for each evaluated variable, the
number of studies reporting improvement or no
benefit. It can be seen that there were more studies
demonstrating a benefit than studies reporting no
benefit for the variables: frequency of unscheduled
visits to the doctor, nighttime symptoms, daytime
or nighttime symptoms, limited capacity for physical
activity, hospitalizations, emergency room visits,
pulmonary function, level of knowledge regarding
the disease, and self-management skills. In contrast,
the number of studies, showing a reduction in
school absenteeism and an improvement in quality
of life was lower than the number of studies
showing no such benefits. Taking into consideration
only the controlled studies, the number of studies
showing a benefit was equal to that of those
showing no benefit in terms of frequency of
emergency room visits and pulmonary function. For
all other parameters (number of measures,
educational techniques, and types of professionals
carrying out the interventions), a similar balance

TABLE 3

Characteristics of the 7 high-scoring studies that reported on the educational interventions for asthmatic children
that were considered the most efficacious, including the respective scores for methodological quality (Jadad

criteria), content, techniques used and parameters in which improvements were seen (1992-2002)

Ref-   Jadad Content                 Educational techniques     Measured variables showing a benefit
erence                                   employed
(30)*   2 PEF, MDI, AEF, T                G(4) Daytime and nighttime symptoms,

pulmonary function, unscheduled visits
to the doctor, self-management skills

(14)*   2 PEF, MDI, AEF, T,                G(2) Emergency room visits, nighttime symptoms,
TF, WTP pulmonary function, unscheduled visits

to the doctor
(15)    0 MDI, AEF, T, TF, SMS           G (10) Knowledge, school absenteeism,

                              + RP + RE nighttime symptoms, functional status
                              + BT + M

(19)*  2 AEF, T, TF, ECM                  G (4) Hospitalization, emergency room visits,
unscheduled visits to the doctor

(22)*  3 MDI, AEF, T, TF, ECM,          G (4) Knowledge, nighttime symptoms,
WTP, SMS                  + Video daytime and nighttime symptoms

(27)*  3 PEF, AEF, T, TF,                   I (3) Hospitalizations, nighttime symptoms,
WTP, SMS                  + Flannelgraph daytime and nighttime symptoms

(38)*  2 PEF, AEF, T, TF,                   Multimedia Knowledge, self-management skills,
WTP, SMS hospitalizations, functional status

*Randomized controlled clinical trial
PEF: peak expiratory flow; MDI: metered-dose inhaler; AEF: asthma etiopathogenesis and physiopathology; T:
treatment; TF: triggering factors; WTP: written therapeutic plan; SMS: self-management skills; ECM: environmental
control measures; G: group educational sessions (number of sessions); I: individual educational sessions (number of
sessions); RE: relaxation exercises; RP: role play; BT: behavioral therapy; M: music
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was observed between studies showing improvement
and those showing no improvement.

The data from 7 HSSs(14-15, 19, 22, 27, 30, 38) are
presented in Table 3. For comparison purposes,
Table 4 shows those from 11 LSSs.(13, 24, 28-29, 32, 36, 42, 45-

47, 50) Tables 3 and 4 show, respectively, the scores
obtained by the HSS and LSS groups according to
the Jadad criteria, as well as the techniques used,
measures taken and parameters presenting relative
benefits in the interventions evaluated in the HSSs
and LSSs. Among the HSSs, 1 study(15) was classified
(using the Jadad criteria) as methodologically
inappropriate for not having randomized patient
groups and not having mentioned the use of the
double-blind method, and having lost patients
during the follow-up period. Among the LSSs, 4
studies were classified as methodologically
inappropriate, 2(28-29) for the same reasons as the
HSS cited above, 1(24) for lack of randomization,
and 1 for not having reported losses during the

follow-up period.(32) The study receiving the
highest score in the second round of scoring
(Jadad criteria) was actually in the LSS group.(46)

In Table 3, it can be seen that the 7 HSSs used
from 4 to 7 content variables each (mean, 5.4),
and Table 4 shows that the 11 LSSs used from 1
to 8 content variables each (mean, 3.8), 6 using
only 1 to 3 content variables. Etiopathogenesis
and physiopathology of the disease were included
in the programs evaluated in the 7 HSSs and 11
LSSs; aggravating factors (asthma triggers) were
addressed in 6 HSSs (85.7%) and 5 LSSs (45.4%);
treatment was discussed in 7 HSSs (100%) and in
6 LSSs (54.5%); asthma self-management skills
were taught in 4 HSSs (57.1%) and in 8 LSSs
(72.7%); 4 (57.1%) of the HSSs and 3 (27.2%) of
the LSSs trained patients in the use of asthma
inhalers; 4 (57.1%) of the HSSs and 3 (27.2%) of
the LSSs addressed the monitoring of peak
expiratory fow in control of the disease; written

TABLE 4

 Characteristics of the 11 low-scoring studies that reported on the educational interventions for asthmatic children
that were considered the least efficacious, including the respective scores for methodological quality (Jadad

criteria), content, techniques used and parameters in which improvements were seen (1992-2002)

Ref-  Jadad       Content                  Educational techniques Measured variables showing a  benefit
erence                                          employed
(24)     1 PEF, AEF, T, WTP, SMS, G (5) knowledge
(32)*   1 MDI, AEF, T, TF, SMS, G (3) + reading knowledge, unscheduled

+ AL + games visits to the doctor
(50)*   3 MDI, AEF, T, TF, WTP, I (2) -

SMS, ECM
(13)*   2 AEF, T G (4) + RespEx + RE knowledge
(36)*   2 AEF, T G (6) + games knowledge, self-management

+ RE + BT skills
(29)    0 PEF, AEF, T, SMS G (5) knowledge, self-management

+ AL + PA + RE skills
+ RespEx + BT
+ video + RP

(28)    0 AEF G (3) + video knowledge
+ workshop

(46)*  4 AEF, TF, SMS G (6) + Hist + games self-management skills
+ multimedia

(45)*  3 AEF, SMS I + G (2) + vídeo knowledge
(47)*  3 PEF, MDI, AEF, T, TF, G (?) hospitalizations, emergency

WTP, SMS, ECM room visits
(42)*  2 AEF, SMS G (4) + video -
*Randomized controlled clinical trial
PEF: peak expiratory flow; MDI: metered-dose inhaler; AEF: asthma etiopathogenesis and physiopathology; T: treatment; TF:
triggering factors; WTP: written therapeutic plan; SK: self-management skills; ECM: environmental control measures; G:
group educational sessions (number of sessions); I: individual educational sessions (number of sessions); RespEx: respiratory
exercises; RE: relaxation exercises; RP: role play; Hist: history; BT: behavioral therapy; PA: physical activity (sports)
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treatment plans were also used by 4 (57.1%) of
the HSSs and 3 (27.2%) of the LSSs; and
environmental control measures were addressed in
2 HSSs (28.5%) and 2 LSSs (18.2%).

With the exception of 1 HSS,(15) in which four
supplementary techniques (role play, music,
relaxation exercises and behavior therapy) were
used in addition to the group sessions, the studies
receiving the highest scores used either one or
two educational method (Table 3): group sessions
only (3 studies); group sessions and video (1
study); individual sessions and flannelgraph (1
study); and multimedia (1 study). The LSSs used
from 1 to 8 educational methods, 7 studies using
3 or more (Table 4).

Each of the 7 HSSs measured from 3 to 6
evaluation variables, and the 11 LSSs measured
from 1 to 8 (Table 2). The 7 HSSs, taken together,
performed 31 evaluations, 25 of which (80%)
produced positive results. Each of these studies
reported post-intervention improvement in 3 or 4
variables (Table 3). There were 3 HSSs(15, 19, 22)
showing beneficial effects of all variables measured
in the evaluation of the educational interventions
analyzed. The 11 LSSs made 28 evaluations, 16
(57.1%) producing positive results. Each of the
LSSs showed beneficial effects for 1 to 3 variables
(Table 4). There were 6 LSSs(29, 32, 36, 45-47)
showing beneficial effects of all variables evaluated.
Of those 6, 2(32, 47) measured intermediate and
outcome var iables ,  whereas 4 measured
intermediate variables only (Table 2).

DISCUSSION

Of note was the small number of studies
addressing asthma education in pediatric asthma
patients, published during the stipulated period and
meeting the review criteria. Also notable was the
great diversity in study design, likely reflecting the
lack of consensus regarding many topics in this
area. Faced with the considerable heterogeneity of
the studies reviewed, we opted for conducting an
analytical review (secondary analysis of data) in
order to allow a more wide-ranging analysis,
including studies of varying design and evaluating
diverse educational methods.

Every attempt to evaluate therapeutics methods
of treatment asthma finds itself confronted with
difficulties resulting from the natural variability in

asthma severity over time, influenced by seasonal,
environmental and age-related aspects. Modifications
resulting from treatment are distinguished from those
related to the natural course of asthma (confounding
factor) through the use of control groups and random
allocation of study subjects. In this review, only 18 of
the selected studies met the criteria of establishing a
control group and randomizing subjects. Another 8
studies included a control group but did not randomize
subjects, and 13 studies evaluated educational
interventions in which all children were treated equally,
without a control group (Table 1). In order to reduce
the potential for errors in the evaluation of the results,
the analysis of the efficacy of the educational
interventions addressed in the studies reviewed was
limited to the 27 controlled trials.

The rate of positive outcome for at least one of
the variables measured was high: 82% of the 39
studies reported improvement in at least one of the
variables evaluated. Among the Group B studies,
the rate of success in at least one outcome variable
was 77.4%. In virtually all of the 27 controlled
studies, one or more variables were found to present
no post-intervention improvement, even among the
7 HSSs (Table 2). Notable among the outcome
variable results were reductions in the frequency of
daytime and nighttime symptoms, observed in 80%
of the controlled studies that evaluated the variable,
and in the limitation of physical activities, observed
in 66% of the controlled studies evaluating it. The
indicators of the use of health care services were
improved after some interventions: the hospitalization
rate, the frequency of emergency room visits and
the frequency of unscheduled visits to the doctor
decreased, respectively, by 54.5%, 50% and 71.4%
in the controlled studies measuring these variables,
l ikely reflecting reduced morbidity. In the
educational programs evaluated, the emphasis given
to treatment of the disease and to self-management
skil ls , some programs even providing free
medication to both study subjects and controls,
probably influenced these results.(27, 30, 39, 47, 51)

Some controlled studies demonstrated benefits
in the variables measured, whereas other controlled
studies showed no benefit in those same variables
(Table 2). The number of studies showing benefit
or no benefit varied by variable: hospitalization rates,
emergency room visits and pulmonary function were
equally represented; there were more studies
showing benefits gained in knowledge of the
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disease, self-management skills, unscheduled visits
to the doctor, frequency of daytime and nighttime
symptoms, and limitations in physical activities; and
there were fewer studies showing improvements in
school absenteeism and quality of life. The fact that
several studies demonstrated positive results
indicates that those studies must have been in some
way distinct, perhaps in the way the educational
intervention was conducted or perhaps in the profile
of the asthmatic children involved and that of their
families. The outcome of any educational process
is dependent upon certain determining factors, such
as content, presentation of topics and the quality
of the student-teacher relationship. The studies
reviewed, although making reference to the content/
topics addressed, provided no indications regarding
student-teacher relationships, which might have
been one of the variables responsible for the
differences in the outcomes observed since the
objective characteristics of the interventions did not
differ in any significant way.

The dialog among physicians, patients and family
members during the consultation, taking into
consideration the particularities and problems of
each individual family, as well as discussions
regarding solutions for achieving better management
of the asthma in each particular situation, was not
addressed or reported as an educational modality
in the majority of studies reviewed. Exceptions were
seen in 3 studies, in which there was explicit
expression of greater concern about the more
individualized aspects of patients and their families.
In those studies, positive results were obtained in
the outcome variables, and 2 of those studies were
classified as HSSs.(15-22,35)

The majority of the studies measured only
objective variables, ignoring (probably due to the
difficulty in measuring) all subjective aspects, such
as acceptance of the disease, self-confidence, safety,
sense of humor, self-esteem, degree of anxiety (on
the part of the children and their parents), interest
in improvement and willingness to comply with
treatment plans, that might have been altered as a
results of the interventions. Some studies did,
however, evaluate some subjective variables: attitude
toward the disease;(16, 18, 23) parental anxiety;(16, 45)

behavioral changes(13, 25) (one through
application of the Child Behavior Checklist);(54) and
psychological aspects of the children.(36) Of these
studies, 3 were controlled studies.(13, 23,45) All

demonstrated improvement in the variables
evaluated, with the exception of 1 study, the 1
evaluating parental anxiety, which was unaffected.(16)

It is possible that, in some cases, undetermined
subjective variables in some way influenced the
demonstration of the effects that a particular
intervention had on the objective variables. Some
aspects merit emphasis.

Of the 8 controlled studies that evaluated
school absenteeism, only 2 (25%) reported fewer
school absences, despite reporting considerable
improvements in other indicators of morbidity. In
another of those studies, less limitation in physical
activities was found, together with psychological
and behavioral improvement, and yet there was
no reduction in school absenteeism.(13) The
influence of subjective factors such as teacher
reluctance to have children with "problems" in the
classroom, a situation with which few are trained
to cope, or parental insecurity, can be suspected.
The school environment could be used as a
platform for some activities related to asthma
education, training teachers in how to aid children
with asthma, since asthma affects the school
activities (sports, etc.) in which a child can engage.
In this review, some authors conducted educational
interventions independently (not in affiliation with
any health care facility).(14, 21, 24, 41-46) There are some
ongoing experiments such as the Open Airways
program,(1) initiated in 1986 for children in the third
to fifth grade in select schools in the USA, that
have produced positive results in terms of
recognition of signs and symptoms, as well as in
better management of the disease. These positive
results have been reproduced in other schools
across the USA, as reported in another study,(44)
in which only intermediate variables were
evaluated, and in other countries implementing
similar programs, which also produced some
benefit in outcome variables.(26, 30) The transposition
of such interventions to Brazil will require careful
adaptation, taking into account local cultural and
socioeconomic aspects.

The quality of life index improved in only 1(43)

of the 5 studies evaluating this variable. The
Pediatric Asthma Quality of Life Questionnaire was
applied in 4 studies. However, it must be borne in
mind that, in the majority of pediatric cases, the
questionnaires are completed by the parent or
guardian, which compromises the quality of this
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instrument of evaluation.
The use of a variety of techniques was not

found to de associated with greater efficacy. Of
the 7 studies evaluating the most efficacious
interventions, 6 used only one or two techniques
(Table 3). Dealing with pediatric patients, one would
suppose that certain educational techniques would
be more motivating and efficient than others in
each age bracket. However, none of the studies
reviewed evaluated this theme, and our analysis
was not capable of identifying the most significant
effects when techniques (multimedia, video, games,
etc.) were employed as supplements to the formal
educational sessions. The use of nontraditional
educational practices results in problems of cost
and availability of qualified professionals qualified
to develop and coordinate such practices, making
it necessary to document a positive cost-benefit
ratio in order to justify their use, which was not
possible in this review.

The number of topics included in the content
of the programs may influenced their success or
failure since it was observed that the more
efficacious interventions included greater numbers
of topic: the educational interventions evaluated
in the 7 studies obtaining the highest scores
included 4 to 8 asthma topics, despite the fact
that 11 of the LSSs included an equal number of
topics. Among the topics reported in the studies
reviewed, environmental control measures received
little attention, despite the significance of its
participation in asthma pathogenesis. It must be
reiterated that the analysis of the content of the
educational programs was based on references
made to this aspect in the various studies. This
information may occasionally have been omitted.
Therefore, the number of topics in the content of
the programs may be underrepresented in the
presentation of the results of this review.

The efficacy of some educational programs for
adults has been well established.(55) However, in
the systematic review conducted by the Cochrane
Airways Group, the principal results obtained with
educational interventions in children were limited.
Modest reduction were seen in school absenteeism,
number of nights with symptoms, frequency of
emergency room visits, and number of days on
which physical activities were limited.(9) In the
present review, the results were diverse, depending
on the variable measured, and, in some ways,

controversial in comparison to other studies.
Nevertheless, the high frequency of beneficial
effects in at least one measured variable indicates
the therapeut ic potent ia l  of educat ional
interventions in pediatric asthma patients and the
need to conduct further research in this area. The
evaluation of the methodological quality of the
studies, using the Jadad criteria, revealed that there
was a higher concentrat ion of studies of
satisfactory quality among the HSSs than among
the LSSs, although 7 LSSs were also classified as
being of satisfactory or good quality. One HSS(15)

and 3 LSSs(24, 28-29) were not randomized. It was not
poss ible to evaluate the inf luence of
methodological design on the differences in
efficacy seen among the various educational
interventions analyzed in the HSSs and LSSs.

It is possible that education practiced in a
simple and flexible fashion during each visit, taking
into consideration the situation of each of the
patients and their families (personalized), had an
equal or greater effect than that of interventions
based on more varied and sophisticated educational
techniques. Instruction given during the treatment
of the asthmatic child might be more cost effective,
be more suited to any health care facility, and could
be initiated at the time of diagnosis. In order to
test this hypothesis, future studies should involve
better control of confounding factors and should
focus on simplified and more natural models of
education that restore and recognize the value of
the relationships among physicians, patients and
families of patients. This review shows that the
range of the positive results was more frequent in
studies that measured only intermediate variables,
and that there was a drop in the success rate when
outcome variables were included (Table 2). This is
an important point to be considered in the
planning of educational activities for patients with
asthma. Strategies should be chosen that produce
results beyond the simple ability to memorize
theoretical content and that affect habits,
perceptions and conduct, effectively translating to
lower morbidity and improved quality of life.

Beneficial alterations in some variables were
reported in various studies, which is an indication
that such interventions have a real effect on asthma,
thereby justifying their continuation and their
further evaluation. The number of content topics
was the only characteristic of the educational
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programs evaluated in the studies reviewed that
was associated with greater efficacy. The use of
sophisticated educational techniques was not
found to lead to better results. Studies involving
better analysis of confounding factors are
warranted and could contribute to the evaluation
of the efficacy of asthma education in pediatric
patients.
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