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Abstract
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Introduction: an appropriate knowledge about asthma by teachers in schools is essential for its control.
Objective: to determine the impact of an educational intervention on the knowledge of teachers about
asthma and its management in the primary schools located in one health district.
Patients and methods: quasi-experimental pre-post intervention study assessing an educational intervention aimed at improving the knowledge on asthma of teachers. A questionnaire was administered
before, immediately after and 6 months after the educational intervention.
Results: 100 teachers (69.93%) employed in 5 schools participated in the study. The mean age was 44.2
± 8 years (range, 28-59 years), 82% were women. We found a low level of asthma knowledge in the
teaching staff. Many participants could identify the main symptoms of asthma (65%) and the main
triggers (59%). Thirty percent did not know whether these students could participate in competitive
sports, and 26% believed it was not possible to prevent exercise-induced asthma attacks. Seventy-nine
percent knew that inhaled therapy was the best approach. Seven percent stated that antibiotics are a
component of asthma treatment. Five percent believed salbutamol could damage the heart. After the
educational intervention, we noticed a significant increase on asthma knowledge (p <0.001). The level
of knowledge was maintained 6 months after the intervention.
Conclusions: educational interventions aimed at teachers significantly increase the level of asthma
knowledge. This improvement is maintained for at least 6 months. Educational activities and organizational measures on asthma are necessary in the school setting.
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Resumen

Impacto de una intervención educativa sobre asma en los profesores
de Educación Infantil y Primaria de una zona básica de salud
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Introducción: un adecuado conocimiento sobre asma por los profesores de los centros educativos es necesario para un correcto control de la enfermedad. Objetivo: determinar el impacto de una intervención educativa en el nivel de conocimientos sobre el asma y su manejo en profesores de Educación Infantil y Primaria.
Material y métodos: estudio cuasiexperimental, tipo antes y después, de una intervención educativa
(IE) sobre asma en profesores de centros escolares de una zona básica de salud de Valladolid. Se realizó
un cuestionario previo a la intervención educativa, inmediatamente después y a los seis meses.
Resultados: participaron 100 docentes (69,93%) de cinco colegios. Edad media 44,2 ± 8 años (rango:
28-59). Mujeres: 82%.
El nivel de conocimientos sobre asma es bajo. Identifica los principales síntomas del asma el 65% de los
participantes y los desencadenantes de una crisis el 59%. No sabe si los niños con asma pueden hacer
deporte de competición el 30%. Cree que una crisis no puede ser evitada durante el ejercicio el 26%.
Considera el tratamiento inhalado el más eficaz el 79% y los antibióticos parte del tratamiento el 7%.
Cree que el salbutamol daña el corazón el 5%. Después de la intervención educativa observamos un
incremento significativo en los conocimientos sobre asma (p <0,001) y se mantiene a los seis meses.
Conclusiones: una intervención educativa dirigida a los profesores aumenta significativamente el nivel
de conocimientos sobre el asma. Este incremento se mantiene durante al menos seis meses. Son necesarias actividades educativas y medidas organizativas sobre asma en la escuela.
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INTRODUCTION
Asthma is the most prevalent chronic disease in
childhood in developed countries and has a significant impact on individuals, families, society
and the economy.1 It is a leading cause of school
absenteeism and of hospital admission in children.
In Spain, the prevalence of asthma is of 9-10%,
similar to the prevalence in the rest of the European Union.2,3
Clinical guidelines for the management and treatment of asthma highlight education as a key determinant in the improvement of asthma control.
In the case of children, this education must be extended to family members and other adult caregivers.4

In recent years, several studies have assessed the
circumstances and knowledge of teachers as regards the management of asthma. They all agree
that teachers have little knowledge and training
on this disease but would like to be better informed on the subject.11-14
Other countries have ample experience in the delivery of asthma education programmes in schools.
In Spain, we ought to highlight the programme
promoted in Andalusia by the Group on Asthma
Education and Health (GESA) and the Study on
Asthma in Spanish Schools (EACCE).15-18

In the school years, children spend 30% of the time
in the school setting, to which we need to add any
extracurricular activities, during which teachers
are responsible for their supervision.

The most successful asthma education programmes are those that involve health care professionals, teachers and families.5,19,20

Given the prevalence of asthma, most teachers
will face situations related to this disease in their
students at some point in their career.

MATERIAL AND METHODS

Appropriate decision-making in the management
of asthmatic children in the school setting may be
hindered by a lack of knowledge about the disease
on the part of the teaching staff, a lack of resources, a lack of management protocols and formal assignment of responsibilities in asthma care to specific individuals or inadequate communication
between families and the school/teaching staff
about the condition and specific needs of the
child.5-7
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cation between families and the school, and the
need for an individualised asthma action plan detailing the specific needs of each student with
asthma in terms of medication and triggers.10

EThe research team included 3 paediatricians, 2
family physicians, 3 nurses and 1 midwife.
The study was conducted in 2 phases:
 Phase 1. Cross-sectional observational and descriptive study by means of a survey of the knowledge of childhood asthma of teachers in early
childhood and primary education schools located
within one health district in the city of Valladolid.

Assessing the knowledge of teachers about asthma to determine whether educational interventions are needed is important, as the main current
guidelines and consensus documents on the management of asthma recommend educational intervention as one of the pillars in treatment and
followup.8,9

 Phase 2. Quasi-experimental pre-post intervention study with implementation of an educational intervention (EI) aimed at improving the
knowledge, attitudes and beliefs regarding
childhood asthma and its management in the
teaching staff of the participating schools. The
same questionnaire used in the initial assessment was administered immediately after the
intervention and 6 months later.

Schools rarely have specific protocols on the management of asthma. Such protocols must address
the distribution of responsibilities in the care for
students with asthma, the channels of communi-

Study setting: 5 early childhood and primary education schools in our health district. All participating schools were public, as there are no private
schools within our health district.
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Study period: phase 1, January-June 2018; phase 2,
September 2018-February 2019.
Inclusion criteria: teaching and non-teaching staff
of the schools in the health district under study
that agreed to participate in the study.
We obtained the approval of the administrators of
the selected schools before starting the study.
Measurements: the instrument used in the survey
was a self-administered questionnaire filled out
on a voluntary and anonymous basis that had
been developed by the researchers based on a literature review and their own experience.17,18,21,22
Variables under study: school-related: type of
school, ownership (public/private); participant-related: age, sex, teacher/staff, year taught, general
knowledge about asthma and its management.
The questionnaire consisted of 10 items: 5 singleanswer multiple choice questions and 5 true-false
questions.
It was administered initially before the intervention, immediately after its completion and 6
months after to assess whether the intervention
had fostered greater understanding, a change in
behaviour and assimilation of the taught contents
in the short and medium terms.
The educational intervention was developed taking as reference the most salient projects for asthma education in schools in Spain.15,24-26
The intervention included a descriptive theoretical
component and a practical component, both of
which were delivered with an interactive approach
to the teaching staff during school hours, and lasted 90 minutes.
The contents of the theoretical component were:
basic anatomy and physiology of the respiratory
system, definition of asthma, aetiology, triggers,
symptoms, assessment of severity of exacerbations, diagnosis, approaches to treatment and control, description of inhalers and directions for their
optimal use, prevention and treatment of exerciseinduced asthma, fieldtrips and extracurricular activities in children with asthma.
We explained the requirements and organizational system that need to be established in schools

(asthma ID card for the child, individualised asthma action plan, stocking of emergency care supplies in the first aid kit, healthy school environment, reduction of allergens in classrooms and
grounds, lunchroom and allergies).
In the practical component, we taught the correct
use of inhalers and how to respond to an asthma
exacerbation.
The training was delivered with PowerPoint presentations and videos. In the practical component,
we used placebo inhalers and spacers.
Statistical analysis: the analysis was performed
with the software SPSS v. 15.0 (SPSS Inc. 19892006). We analysed the missing data in the survey
and the distribution of missing responses for every
variable under study. We considered a proportion
of 15% for missing values in any given variable a
potential source of information bias in the study.
Descriptive statistics: quantitative variables were
described as mean ± standard deviation (SD) or
median and interquartile range (IQR) depending
on whether the data followed a normal distribution. On the other hand, we described qualitative
variables as the absolute and relative (percentage)
frequency distributions of their categories.
Bivariate analysis: we analysed the association between qualitative variables by means of the χ2 test
along with the Fisher exact test or likelihood ratios,
and the differences between paired proportions
using the McNemar test or the Cochran Q as applicable. We defined statistical significance as p
<0,05 in any of the tests.
Ethical and legal considerations: the study adhered to international ethical principles, mainly
the Declaration of Helsinki (Fortaleza, Brazil, 2013).
The study protocol was evaluated and approved by
the Ethics Committee on Research Involving Medicines of the Valladolid Oeste health district.
We requested the informed consent of teachers
for participation in the study. We safeguarded the
confidentiality of the obtained information in adherence with current law (Organic Law 15/1999 on
the Protection of Personal Data).
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RESULTS

attacks, while 19% only selected allergies.
When it came to the management of asthma ex-

All the early childhood and primary education
schools located in our health district (n = 5), which
employed 141 teachers, participated in the study.
We received responses to the questionnaire from
105 teachers. Incomplete questionnaires were excluded from the analysis. Table 1 presents information on the number of participating schools, number of teachers included in the survey and the
response rate.

acerbations, 79% stated that the most effective

The mean age of respondents was 44.2 ± 8 years
(range: 28-59), and there was a predominance of
female teachers (82%).

Lastly, concerning what could be done to prevent

The distribution of respondents based on the cycle
of education they taught was: 35% early childhood
education, 57% primary education, and 8% both.
Knowledge of teachers about asthma
Table 2 presents the results. Eighty-seven percent
of respondents considered their knowledge inadequate. All knew that asthma is not an infectious
disease and believed that with adequate treatment most patients can have a normal life (92%).
However, 30% did not know whether children with
asthma could engage in competitive sports and
7% believed they could not.
In the assessment of the knowledge on the symptoms of asthma, 65% identified the main symptoms (cough, difficulty breathing, wheezing) and
the rest only identified some of them.
Fifty-nine percent considered that infections, allergies and exercise were the main triggers of asthma

approach was to administer inhaled medication.
Seven percent believed that antibiotics were included in the treatment of asthma, and 26% did
not know whether they should be used.
As for the adverse effects of anti-asthmatic drugs,
5% of respondents believed that salbutamol (Ventolin) caused heart damage.
an asthma attack during physical activity, 26% responded that it could not be prevented.
Educational intervention
Table 2 shows the differences in the percentage of
answers to each question compared to the previous timepoints at which the questionnaire was
administered.
We observed a significant increase in the knowledge on asthma after the educational intervention, (p <0.001) which was maintained at 6 most
post intervention.

DISCUSSION
Clinical guidelines for the management of asthma
recommend patient education as a key intervention to improve wellbeing through self-care. In the
case of children, this recommendation extends to
the adults in charge of their care.

Table 1. Number of teachers per school and response rate at each time point of the educational intervention
Early childhood and
Total number of
Number of teachers,
Number of teachers,
Number of teachers, postprimary schools
teachers
pre-intervention
post-intervention 1
intervention 2 (6 months)
School 1
38
20 (52.6%)
20 (52.6%)
19 (50%)
School 2
43
31 (72.09%)
31 (72.09%)
30 (69.76%)
School 3
30
27 (90%)
27 (90%)
25 (83.33%)
School 4
20
15 (75%)
15 (75%)
15 (75%)
School 5
10
7 (70%)
7 (70%)
7 (70%)
141
100 (70.92%)
100 (70.92%)
96 (68.08%)
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Table 2. Questionnaire on the knowledge of asthma, answers, and statistical significance
Item
Answer
Pre-intervention Post-intervention
p
Post-intervention
answers
1 answers
2 answers
n (%)
n (%)
n (%)
1. Do you think your
Yes
13 (13%)
85 (85%)
<0.001
84 (87.5%)
knowledge of asthma No
87%
15%
12 (12.5%)
is adequate?
2. Asthma is infectious, True
0
0
0
can be transmitted
False
100 (100%)
100 (100%)
96 (100%)
from one person to
I don’t know
0
0
0
another
3. With adequate
True
92 (92%)
100 (100%)
0.0115
96 (100%)
treatment, individuals
False
4%
0
0
with asthma can have
I
don’t
know
4%
0
0
normal lives
4. Mark the possible
Cough
1 (1%)
0
<0.001
0
symptoms in an
Difficulty breathing
10 (10%)
0
0
asthma attack
Cough and difficulty
8 (8%)
0
0
breathing
Wheezing and
15 (15%)
0
0
difficulty breathing
All of the above
66 (66%)
100 (100%)
96 (100%)
5. Mark which triggers Infections
1 (1%)
0
<0.001
0
can cause asthma
Allergies
19 (19%)
0
0
Exercise
3 (3%)
1 (1%)
2 (2.1%)
Infections and
4 (4%)
0
0
allergies
Infections and
1 (1%)
0
0
exercise
Allergies and
13 (13%)
1 (1%)
1 (1%)
exercise
All of the above
59 (59%)
98 (98%)
93 (96.9%)
6. In the event of an
Oral medication
0
0
<0.001
0
asthma attack, the best Inhaled medication
79 (79%)
100 (100%)
96 (96%)
response is …
Have student lie
1 (1%)
0
0
down and drink
water
I don’t know
20 (20%)
0
0
7. Antibiotics are an
True
7 (7%)
2 (2%)
0.117
0
important component False
67 (67%)
95 (95%)
<0.001
95 (99%)
of treatment
I don’t know
26 (26%)
3 (3%)
<0.001
1 (1%)
8. Some asthma drugs True
5 (5%)
0
0.070
0
(Ventolin) damage the False
41 (41%)
100 (100%)
<0.001
95 (99%)
heart
I don’t know
54 (54%)
0
<0.001
1 (1%)
9. Children with
True
7 (7%)
2 (2%)
0.172
0
asthma cannot do
False
63 (63%)
96 (96%)
<0.001
96 (100%)
competitive sports
I don’t know
30 (30%)
2 (2%)
0.001
0
10. Ways to prevent
Previous warmup
23 (23%)
3 (3%)
<0.001
2 (2.1%)
an exercise-induced
Avoid cold air
17 (17%)
8 (8%)
0.087
2 (2.1%)
asthma attack. Mark
the false answer
Administration
of bronchodilator
beforehand
Cannot be
prevented

p
<0.001

0.0136

<0.001

<0.001

<0.001

0.024
<0.001
<0.001
0.077
<0.001
<0.001
0.024
<0.001
<0.001
<0.001
0.001

34 (34%)

12 (12%)

<0.001

5 (5.2%)

<0.001

26 (26%)

77 (77%)

<0.001

87 (90.6%)

<0.001

Rev Pediatr Aten Primaria. 2020;22:353-60
ISSN: 1139-7632 • www.pap.es

357

Ana Fierro Urturi, et al. Impact of an educational intervention about asthma on early childhood and primary education teachers in one health district

During the school year, children spend more than
half of their time in school, where teachers are in
charge of their supervision and care. For this reason, it is important to determine how much teachers know about asthma and identify training
needs.

As for the erroneous beliefs regarding the deleterious effects of anti-asthmatic agents, half of the
respondents were unsure whether the use of salbutamol could damage the heart, a concern that
could restrict the response of teachers to an asthma exacerbation.

Our study describes the knowledge, attitudes and
beliefs of teachers regarding asthma and assessed
the impact of an educational intervention. The results provide an essential basis to understand the
real-world situation in our area, provide adequate
information to this professional collective and assess the efficacy of the intervention.

On the subject of asthma triggers, slightly more
than half of the respondents (59%) identified all
the possible triggers, a proportion that was similar
to those found in other studies12,16 and greater
compared to the proportion found by Korta Murua
et al. in schools in Guipúzcoa.23

One of the limitations of our study was its non-randomised experimental design, and that participation of teachers was voluntary. Another of the limitations was the use of a questionnaire that was not
validated, developed by the research team based on
the findings of a literature review10,17,18,21,22 and
their professional experience, selecting the most
representative items used in the past.
The overall response rate was good (70.92%), similar to the response rate reported in many of the
previous studies in the literature.12,16 we ought to
highlight the greater proportion of female respondents (82%), a predominance that was also
found in the EACEE study conducted in different
Spanish cities.16
Most teachers considered their knowledge of asthma inadequate, which was consistent with the
findings of previous studies.10,16
Although most respondents believed that children
with asthma could lead a normal life with adequate treatment, a significant proportion did not
know whether these children could engage in
competitive sports, and 26% believed that exercise-induced asthma exacerbations could not be
prevented, which could limit what they may perceive these students can do.
When it came to the knowledge about asthma, we
ought to highlight the high percentage (66%) that
correctly identified 3 symptoms of asthma, which
was higher compared to the reports of other authors.12,15,16,23
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Our findings and those of other studies reveal significant gaps in knowledge that may impact the
care and management of students with asthma.
After the educational intervention, the knowledge
on asthma of participating teachers improved significantly.
Recommended by the main current guidelines and
consensus documents on asthma, educational intervention is one of the pillars in the management
of asthma. The results of our study agreed with
those of previous authors, demonstrating that the
educational intervention was effective in improving knowledge and that the effects persisted in the
short and medium terms. 12,23,27
Based on our findings, and in agreement with previous studies, it would be beneficial to establish an
adequate programme for education on asthma
and its management in the school setting, addressing the basics on the subject and with booster sessions to maintain the acquired level of
knowledge over time.5,8,15,16,19,20,23,27,28

CONCLUSIONS
The information that teachers receive about asthma
is scarce and not standardised. Educational interventions delivered by health care professionals in the
school setting are effective in increasing and improving the knowledge of teachers about asthma.
Health education intervention strategies must be
developed based on the identified needs and implemented at regular intervals.
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