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ABSTRACT: The present study was designed to evaluate the effectiveness of International Asthma Guidelines in low-income asthmatic children in the city of São Paulo,
Brazil.
Fifty children with moderate or severe asthma were evaluated. Patients were evaluated before and after a 1 yr follow-up period using a pre- and post-education design
with patients acting as their own controls. Parents were interviewed before and 1 yr
after the programme.
Most of the children were receiving inadequate medical care from their primary
physicians, based mainly on bronchodilators. After the educational programme combined with a medical treatment based mainly on inhaled steroids, there was a decrease in emergency room visits and no need for hospital admissions. There was also a
significant decrease in asthma severity and impairment scores (p<0.0001). The combination of good medical care and an educational programme can reduce the symptoms
of asthma and significantly increase the quality of life, as well as decreasing the costs
of asthma treatment.
We conclude that by applying the International Asthma Guidelines substantial success was achieved, resulting in moving the patients from crises-orientated management into a chronic care and preventive management mode.
Eur Respir J 1998; 12: 35–40.

Asthma is the most common chronic disease of childhood and its prevalence and severity seem to be increasing,
especially among children [1–5]. The social and economic
impact of asthma is enormous, owing not only to healthcare costs but also to lost productivity. Asthma is a leading
cause of school absenteeism and one of the primary reasons for hospitalization of children [6–8]. Hospitalization
rates and asthma-related mortality are increasing among
persons aged <25 yrs [9]. Furthermore, it impairs quality of
life since many asthmatic children, fearing symptoms, avoid
physical exertion and miss many recreational opportunities and other activities essential for normal development.
Many guidelines for the diagnosis and management of
asthma have already been published but only the implementation of such guidelines is likely to change this situation. There has also been an increasing interest in
improving self-management of asthma through patient education. However, the majority of published paediatric selfmanagement programmes deal with English-speaking,
middle-class children [10–12]. When evaluating an asthma
self-management programme for low-income Latino children, LEWIS et al. [13] found substantial problems such as
poor recognition of the seriousness of the disease and sig-
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nificant barriers to access and continuity of medical care.
However, they found fewer cultural problems when transferring a programme from middle-class white to middleclass Latino audiences.
CLARK et al. [14] also worked with children from a
low-income, urban environment. One year after the beginning of the programme, they were able to demonstrate a
significant decrease in emergency-room use and hospitalization only in those children who had been hospitalized
during the preceding year.
The purpose of the present study was to evaluate the
effectiveness of an educational programme combined with
good medical care such as that proposed by the International Asthma Guidelines, targeted at asthmatic children
from a low-income, urban environment followed in a community hospital outpatient setting. The programme was
designed to assist children from disadvantaged communities and to be realistic about the costs for public healthcare.
The goals of the educational programme were to improve
knowledge about asthma and metered dose inhaler (MDI)
techniques, to reduce the use of emergency healthcare resources, to increase compliance with treatment and to improve quality of life.
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This educational programme is integrated into continuing medical care, since even a very good educational programme can never compensate for inadequate medical care.
To demonstrate the potential impact of educational intervention it is necessary to have a control and an experimental group, ensuring that both receive adequate medical
care. However, children from low-income families lack
more than the prescription and provision of appropriate
medications. They have difficulties in dealing with issues
regarding housing, using the medications with proper techniques and following an action plan given to them. As
stated by LEWIS et al. [15] "researchers conducting randomized trials involving poor children should be aware of
the potential ethical problems inherent in such ventures".
Methods
The present study involved patients referred by their
paediatricians to the asthma clinic of Darcy Vargas Hospital, in the city of São Paulo, Brazil. Fifty children with a
diagnosis of moderate or severe asthma were randomly
selected at the time of the first visit. Asthma was classified
as mild, moderate and severe according to the International Consensus Report on Diagnosis and Treatment of
Asthma, 1992 [16]. Patients and parents gave informed
consent and the study was approved by the local ethics
committee.
Patients were evaluated before and after a 1 yr followup period using a pre-education and post-education design
with patients acting as their own controls. Parents were
interviewed twice (immediately before and 1 yr after the
education programme). The interviews were performed by
a research associate who was not involved in the education programme. The majority of interviews took place
with the mothers.
The questionnaire of ROSIER et al. [17] was modified to
assess the level of severity of asthma (asthma severity
score). Ten questions were asked in order to assess the
number of hospital admissions, number of acute emergencyroom visits, frequency of symptoms (three questions), intensity of asthma attacks (four questions) and level of
impairment (one question). The overall severity score could
range between 0–42. Questions and scores are shown in
Appendix I.
To evaluate the level of asthma impairment (asthma
impairment score), a list of 13 activities in which some
asthmatic people are limited was read to the parents (play,
play with pets, run, walk, walk uphill, bicycle, play sports,
go to cinema, travel, camp, shop, sleep outside, go to parties). They were asked to identify the activities in which
their children were not limited at all (score 0), somewhat
limited (score 2), very limited (score 4) and totally limited
(score 6). The overall impairment score could range
between 0–78.
To assess the level of knowledge about asthma, seven
questions were asked of the parents to determine the level
of factual understating of asthma, its treatment, control
and avoidance of precipitants (Appendix II).
In order to check proper inhaler techniques, the children were asked to take two puffs of their inhalers. Their
technique was judged using the eight steps of the recommendations of the National Institutes of Health (NIH)
review committee for the treatment of asthma [18]. If the

child performed the eight steps correctly, they received a
score of 10; one incorrect step corresponded to a score of
5 and two or more errors corresponded to a score of 0.
Patients and parents attended six 1 h sessions separately. The interval between sessions varied according to
the child's asthma severity and the sessions took place on
the same days as medical appointments. They were interactive sessions aiming to improve knowledge about the
disease (definition of asthma and asthma attack, early
warning signs and triggers), medication, MDI technique,
devices and environmental control. The action plan was
central to the entire programme and involved parents or
care-givers assuming greater responsibility for their children's health (Appendix III). Each visit to the hospital was
also an opportunity to assess, teach and improve self-management skills and MDI techniques. Children's classes were
limited to five per group and parents' classes were limited
to 10 per group. These sessions were held in small groups
so that participants could discuss their beliefs and fears,
share concerns and receive mutual support.
The educational programme began immediately after the
first visit to the asthma clinic and was integrated into continuing medical care. Each office visit, although brief, was
considered to be an opportunity to provide health education for the child and their parents. The child's involvement in self-care is important, and a persistent dependence
on the parents or the healthcare system is counterproductive. Both parents and children talked at each visit with
a nurse-educator.
As the educational needs of the patients may change
over time, they were reassessed at regular intervals (every
visit to the doctor). Periodic evaluation of the MDI technique was also performed to maintain proper use and
maximize its usefulness, and the importance of optimal inhalation technique was emphasized to the patient and parents at each visit.
Values for asthma impairment score and asthma severity score before and after the educational programme were
compared using the Wilcoxon signed rank test. A p-value
<0.05 was considered statistically significant.
Results
All 50 children selected to participate completed the trial.
Table 1 shows the sex, age range and asthma severity of
participants. Seventy-eight per cent of the children had
severe asthma at the time of enrolment in the study.
Although the children studied had moderate or severe
asthma, they were being treated mainly with oral β2-agonists (94%) and oral theophylline (66%) (table 2). Only
30% received regular preventive therapy before the study:
ketotifen (16%), chromoglycate (8%) and inhaled steroids
(6%). At the same time as the educational programme began, the participants of the study started to receive a treatment based on inhaled steroids (94%) and received oral
steroids intermittently to treat asthma exacerbations (76%).
Children with moderate asthma received 200–600 µg·
day-1 of inhaled beclomethasone and children with severe
asthma received 800–1500 µg·day-1. For asthma exacerbations a short course of oral prednisone was used (1 mg·
kg-1·day-1 for 5 days). Most asthma exacerbations were
observed in the months of May–August. These are the
months in São Paulo with lower temperatures and higher
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Table 1. – Use of antiasthmatic medication before and
after the programme
Bronchodilators
Oral β2-agonists
Oral theophylline
Inhaled β2-agonist
Inhaled long acting β2-agonist
Preventative treatment
Ketotifen
Chromoglycate
Inhaled steroids
Total
Oral steroids
Intermittently
Daily for >3 months before the
study
Daily for 3–4 months in the
beginning of the study
Daily at the end of the study

After

47
33
6
0

(94)
(66)
(12)
(0)

0 (0)
0 (0)
50 (100)
6 (12)

8
4
3
15

(16)
(8)
(6)
(30)

1 (2)
1 (2)
47 (94)
49 (98)

28 (56)
0 (0)

38 (76)
10 (20)
0

(0)

Values are presented as number of subjects with percentages in
parenthesis.
Table 2. – Sex, age range and asthma severity of participants
Moderate
Sex
Female
Male
Age range yrs
5–7
8–11
12–14
15–17
Overall

6 (12)
5 (5)
3 (6)
4 (8)
3 (6)
1 (2)
11 (22)

Asthma severity
Severe

Total

15 (30)
24 (48)

21 (42)
29 (58)

2
11
15
8
39

5
15
18
9
50

(6)
(22)
(30)
(16)
(78)

(10)
(30)
(36)
(18)
(100)

Values are presented as number of subjects with percentages in
parenthesis.

levels of air pollution. Children with severe asthma received an average of one to two courses of oral prednisone
each month, during this period. Children with moderate
asthma needed three to four courses of oral prednisone a
year. Ten children had very severe asthma and received, at
the beginning of the programme, oral prednisone 1 mg·kg-1
·day-1. The dose of prednisone was slowly reduced and
inhaled beclomethasone was introduced, and 3–4 months
were required to stop oral prednisone in these children. In
the last months of the programme, no child was receiving
oral prednisone continuously.
Table 3 shows the frequency of asthma symptoms and
use of medical services before and after the programme.
There was a high frequency of hospital admissions and
emergency visits before the programme demonstrating
that medical care for asthma was conducted in emergency
rooms. In contrast, after the completion of the education
programme, none of the children was often admitted to a
hospital because of an asthma crisis and the number of
visits to an emergency room decreased significantly. The
children kept office appointments with the physician in an
effort to avoid crises. Seventy-eight per cent of children
had daily symptoms and 56% had severe attacks with cyanosis before the study, compared with none after the programme.

Before
Hospital admissions
0
<3
3–6
>6
Total
Emergency visits
0
2–6·yr-1
7–12·yr-1
>once a week
Total
Intensive care unit
Daily symptoms
Severe attacks with cyanosis

After

18
11
12
9
50

(36)
(22)
(24)
(18)
(100)

50 (100)
0 (0)
0 (0)
0 (0)
50 (100)

2
8
10
30
50
4
38
28

(4)
(16)
(20)
(60)
(100)
(8)
(78)
(56)

44 (88)
1 (2)
5 (10)
0 (0)
50 (100)
0 (0)
0 (0)
0 (0)

Values are presented as number of subjects with percentages in
parenthesis.

There was a significant decrease in both the asthma
severity score and the asthma impairment score after the
programme (figs. 1 and 2, p<0.0001). All participants showed a decrease in both indexes.
The activities mostly impaired by the disease were riding on a bicycle (76%), playing with other children and
pets (78%), playing sports (80%), walking uphill (82%)
and running (84%). After the programme, only 24% and
32% of the parents reported some degree of impairment
with playing with pets and running uphill, respectively.
When the participants were evaluated for proper MDI
technique before the programme, only six children used
MDI and none of them did it properly. After the programme 47 children used the MDI with a spacer device
with adequate technique (scored 10). The three children
who used the MDI without a spacer device achieved a
score of 5 when evaluated for proper MDI technique.
Fifty parents answered the knowledge questionnaire. Before the programme only 12 had some information about
asthma, mainly regarding triggers. After the programme,
all parents answered all of the questions correctly, showing an increase in their knowledge about asthma.

50
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Before

Table 3. – Asthma symptoms and use of medical services before and after the programme
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Fig. 1. – Asthma severity score evaluated before and 1 yr after the educational programme. Each line connects the values obtained in one child
before and after the programme. There was a significant decrease in the
asthma severity score in all 50 children studied (p<0.0001, Wilcoxon
signed rank test).
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Fig. 2. – Asthma impairment score evaluated before and 1 yr after the
educational programme. Each line connects the values obtained in one
child before and after the programme. All children studied showed a
significant decrease in the impairment score (p<0.0001, Wilcoxon signed rank test).

Discussion
It is now well established that asthma is a chronic
inflammatory disorder of the airways and that the treatment of asthma must include an anti-inflammatory drug,
at least in patients with moderate or severe asthma.
Anti-inflammatory drugs are now considered the maintenance or preventive therapy and bronchodilators have
become rescue treatment or medications used to relieve
the symptoms of asthma. Although more studies are needed to establish the safety of long-term use of inhaled corticosteroids in children, these drugs have been increasingly
used as a first-line therapy in the management of moderate
or severe asthma in children [16, 18, 19].
Analysing the data, it became evident that most of the
children who participated in this study were receiving
inadequate medical care from their physicians. This was
due to inappropriate prescription and no specific treatment
plan. Although these children had moderate or severe asthma, they were mainly being treated with bronchodilators (only three received inhaled steroid on a regular basis;
table 2). Crisis care in the emergency room was the major
intervention. It was observed that 60% of participants had
had to visit an emergency room more than once a week in
the previous year. The major home intervention was an
oral β-agonist and those who used a MDI did not know
how to use it properly.
Despite several international workshops that produced
recommendations for the treatment of asthma [16, 18, 19],
many physicians in the city of São Paulo do not follow
these recommendations. These findings, however, are not
exclusive to developing countries, since the present observations are similar to those of LEWIS et al. [15] in a clinical
trial dealing with poor Hispanic children in Los Angeles,
USA. Moreover, BOUSQUET et al. [20] who studied a nonselected population of adult patients with asthma, reported
that among the patients with severe asthma, 85% of the
patients from Paris and 60% from Montpellier were not
receiving an anti-inflammatory treatment.
Lack of understanding or appreciation of the importance of a national programme for asthma control is proba-

bly also responsible for the acceptance of a pattern of
urgent and emergency care as the standard for management of childhood asthma. Deficits in primary care and
financial barriers against purchasing medications are still
problems in Brazil. São Paulo is a very large urban conglomerate (about 15 million inhabitants) with many medical specialists, but people with low incomes do not have
easy access to this kind of professional support. Suboptimal management in low-income patients with asthma suggests a need for improvement throughout the healthcare
system. It is easier to suggest guidelines for asthma management than to implement them and therefore achieve
the desired results. In Brazil, people with low incomes
have free access to a public system of primary and secondary (hospital) health services. However, outside hospital, people have to pay for most of their drug therapy, such
as inhaled corticosteroids or β-agonists. The present programme resulted in a reduction in the cost of care of the
asthmatic patients, since there was a decrease in the number of visits to emergency rooms and admissions to a hospital. However, there was an increase in the costs to the
patient. A child with moderate or severe asthma received,
respectively, 200–600 or 800–1500 µg·day-1 of beclomethasone. This costs, in Brazil, US$10–40·month-1. The
monthly income of the families that participated in this
programme was US$200–600. The cost of medication is
an issue that must be addressed by healthcare providers in
developing countries. However, an increase was observed
in the income of some families after the programme since
the mothers could start working as their children's health
improved.
Previous studies have shown lower contact with and
utilization of formal and professional health services in
the USA among African-Americans [21–23], suggesting that
other barriers to the use of medical services exist besides
proximity to good care. The importance of such barriers
was also shown in a study where asthma education alone
did not reduce emergency-room use [24]. It was concluded that reducing emergency-room use requires more than
changes in an individual's knowledge of asthma. In contrast, the present study showed a significant reduction in
emergency-care use. This finding was probably due to
better medical care, as well as the fact the parents learned
to follow a preventive asthma care in a nonemergency situation, before the deterioration of their children's asthma.
Ideally, ambulatory management for asthma should be such
that respiratory status does not deteriorate to the point of
repeated emergency-room visits and hospitalization. Darcy
Vargas is a community hospital easily accessible to patients who live nearby, furthermore most of the employees
also live in the same neighbourhood. Therefore, barriers to
the access and continuity of medical care were not a problem for these families.
The educational programme presented here is only an
adjuvant to good medical care and was not designed to replace adequate medications. Therefore, all participants received a specific treatment plan for their asthma and
started to use preventive medications on a regular basis.
With the help of this programme it was possible to obtain
an excellent patient adherence to treatment and almost all
patients learned how and when to use their medications
correctly. Although the study was not a randomized clinical trial, a dramatic improvement in asthma control and
quality of life could be demonstrated. As indicated in
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table 3, 1 yr after the education programme significant
reductions in the use of emergency departments and hospitalizations were observed. Similarly to previous studies
[12, 13, 15], this self-management programme emphasized
atten-tion to mild symptoms that are often considered
unimportant by these patients and their families. It is,
therefore, considered very important to teach patients
what they have to observe and which clues must be used
to initiate self-management.
The combination of good medical care and an educational programme dramatically reduced the symptoms of
asthma and significantly increased the quality of life. The
costs of the asthma medical care with this programme were
reduced since there was a significant decrease in emergency-room visits and hospital admissions. Initially the
implementation of asthma management guidelines may
lead to some increased costs in asthma care, but, with the
expected improvements in asthma management, a net reduction in total health costs should result. This reduction
in costs of medical care is especially important for developing countries where the resources available for health
care are limited.
Appendix I: Questionnaire used to measure asthma severity
The same questions were made before treatment and 1 yr
after the programme.
1. Has your child been hospitalized for an asthmatic attack
in the last 2 yrs?
yes (4); no (0)
How many times?
2. How often did he/she go to the emergency room in the
last year?
did not go (0); 2–6 times a year (2); 7–12 times a year (4);
more than once a month (6).
3. When he/she goes to emergency room
he/she only needs bronchodilators (1)
he/she stays there for >3 h receiving bronchodilators by
nebulization (2)
he/she also receives other medications (3)
he/she also needs IV medications (4)
4. In the last 12 months, has your child had an asthmatic
attack severe enough to cause cyanosis?
yes (4); no (0)
5. Has your child been admitted to the intensive care unit
by an asthmatic attack?
yes (4); no (0)
6. In the last 12 months, how often did your child have
episodes of wheezing, cough or shortness of breath?
daily (4); weekly (3); one or two times a month (2); less
than monthly (1); never (0)
7. In the last 12 months, how often did your child awake at
night with cough or wheezing?
most nights (4); 1–3 mornings·week-1 (3); <1 night·week-1
(2); seldom (1); never (0)
8. In the last 12 months, how often was your child's
wheezing troublesome in the morning?
most mornings (4); 1–3 mornings·week-1 (3); <1 mornings·week-1 (2); seldom (1); never (0)
9. In the last 12 months, how often were your child's activities affected or limited by cough or wheezing or shortness
of breath?
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daily (4); weekly (3); one or two times a month (2); less
than monthly (1); never (0)
10. In the last 12 months, has your child had an asthma
attack that was severe enough to limit speech to only one
or two words at a time between breaths?
yes (4); no (0)
Appendix II: Questions to parents to assess their level of
knowledge about asthma
1. What is asthma?
2. What are the things that trigger asthma symptoms?
3. What can you do to avoid contact with these triggers?
4. What is a bronchodilator medicine and when should
this medicine be used? Tell me the names of bronchodilators you know.
5. What is a controller medicine and when should this
medicine be used? Tell me the names of controllers you
know.
6. When do you know that your child's asthma is getting
out of control? Which are the warning signs?
7. When do you have to take your child to the emergency
room?
Appendix III: Asthma action plan (adapted from the International Consensus Report on Diagnosis and Treatment of
Asthma. 1992 [16]).
Green zone: This is where you should be every day.
No daily symptoms of asthma
You are able to do your usual activities and sleep without
having symptoms
Take these medicines: a) inhaled beclomethasone; dose:
(lowest dose that maintains control of symptoms); when:
regularly, twice a day; b) inhaled fenoterol or salbutamol,
dose: 200 µg; when: p.r.n.
Follow your asthma trigger control plan to avoid things
that bring on your asthma.
Yellow zone: This is not where you should be every day.
You may be coughing, wheezing, feel short of breath, or
feel like your chest is tight. These symptoms may keep
you from usual activities or keep you from sleeping.
You start to use your bronchodilator more than usual.
If symptoms persist for more than three consecutive days,
are increasing or if you start waking up with asthma at
night, increase the dose of your controller medicine according to the following instructions: increase your inhaled corticosteroid up to 1500 µg; use your β2-agonist
p.r.n.
Let your doctor know if you keep going into the yellow
zone.
Red zone: Medical alert.
You may be coughing, very short of breath and you may
have trouble walking or talking.
You use your bronchodilator and don't get the same relief
or its action lasts <2 h.
Start prednisone 1 mg·kg-1·day-1 (up to 40 mg·day-1) and
contact your doctor for follow-up instructions. If needed,
you can repeat your inhaled β2-agonist three times every
20–30 min. If you don't feel better go to the emergency
room. Go to the hospital right away if any of these things
are happening: your lips or fingernails are blue; you are
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struggling to breathe; or you don't feel any better after taking your bronchodilator

12.

Note: The action plan is individualized as far as possible
and the green zone depends on the level of asthma severity.

13.

14.
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