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Given the current prevalence of asthma in developed 
countries, there are likely to be at least 2 or 3 asthmatic 
children in most classes. However, few teachers have received 
training on how to manage the disease [1,2]. A previous 
study in Portugal showed teacher knowledge of asthma 
to be deficient [3]. Asthma is particularly challenging for 
physical education (PE) teachers, because they must motivate 
asthmatic students and instruct them on how to participate in 
physical activities, which may prove to be a powerful trigger 
of asthma [4]. Therefore, it is essential that PE teachers have 
appropriate knowledge of exercise-induced asthma. Training 

can improve teachers’ knowledge of the disease, thus leaving 
them more prepared to manage asthmatic students [5]. We 
aimed to assess PE teachers’ knowledge of asthma and to 
evaluate the effects of a training course. 

During 2015, the Interest Group of Allergy, Asthma and 
Sports of the Portuguese Society of Allergy and Clinical 
Immunology provided PE teachers with 5 modules of a course 
entitled “Allergic Diseases in Sports”. The course, the program, 
and the speakers were approved by the National Scientific and 
Pedagogic Committee of Education, and accreditation was 
granted. Each module comprised theoretical and practical areas 
and took 16 hours over 2 consecutive days. The program also 
included lessons on rhinitis, anaphylaxis, and urticaria. The 
5 modules were repeated in 5 different regions of Portugal 
(Ponta Delgada, Coimbra, Lisboa, Madeira, and Porto). All 
modules had exactly the same contents, and the presentations 
previously prepared by the speakers remained unchanged 
throughout the program. The course was free of charge. 

We developed a 20-item self-administered questionnaire 
based on prior existing asthma knowledge questionnaires 
(Supplementary Material) [2,3]. Each question had a score 
of 1 (maximum total score, 20). The questionnaire included 4 
different categories of questions: 6 questions related to general 
knowledge of the disease, 3 questions related to common 
beliefs, 4 questions related to asthma triggers, and 7 questions 
related to treatment and prevention of asthma. Additionally, 
there were 3 questions regarding personal and/or family history 
of asthma and previous contact with asthmatic children. Before 
starting the lessons, the attendees were asked to complete 
the questionnaire, which was anonymous and coded. The 
participants were asked to memorize the code, and, at the end 
of the course, the same questionnaire was filled in and coded 
to pair for statistical analysis. 

Categorical variables are expressed as absolute values (%) 
and continuous variables as mean (SD). The McNemar test 
was used to assess changes between baseline and after the 
intervention. The analyses were performed with IBM SPSS 
Statistics for Windows, Version 25.0 (IBM Corp).

Figure. Percentage of correct answers before and after the course.
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of the asthma burden and its social and economic impact 
justifies the implementation of asthma training programs 
in schools. By improving knowledge of asthma, clarifying 
erroneous beliefs, and promoting the organization of basic 
medical care for asthma exacerbation in schools, we can 
contribute to the full integration of asthmatics and to reduce 
the social and economic costs of asthma. Our data reinforce 
the importance of sharing knowledge between different 
professional groups as a means of improving the care of 
patients with asthma.
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A total of 86 PE teachers from the 5 regions returned the 
completed matching questionnaires (mean [SD] age 47.9 [8.1] 
years; 58 females [67%]) (Supplementary Material). The 
score improved after the course for most questions (Figure), 
except questions 7 (general knowledge), 10, 12, 20 (beliefs), 
and 14 (treatment). At baseline, 74% of answers were positive 
(mean score, 15.57 [1.86]), increasing after training to 85% 
(17.23 [1.67]). This increase was statistically significant 
for questions regarding general knowledge about asthma 
(P<.001), triggers (P<.001), and treatment (P<.001), but 
not for questions targeting beliefs. Eighty-four PE teachers 
(98%) had ≥1 asthmatic student in their class. An analysis 
of the possible effect of personal contact with asthma (n=12; 
14%) or family contact with asthma (n=20; 23%) revealed no 
significant differences.

The teachers in this sample showed a reasonable degree 
of knowledge about asthma. Our findings are better than those 
reported by other authors [3], who found knowledge of asthma 
among general teachers to be deficient (mean score, 17.7 out 
of 30). However, in that study only 60% of the teachers had 
or had had an asthmatic student [3], compared with 98% in 
our sample. Therefore, we would expect even better results. 

Also important is the fact that we included only PE 
teachers, whose understanding of exercise-induced asthma 
was not ideal. A low proportion were aware that exercise may 
induce wheezing or that it could be prevented by pretreatment. 
About 70% of PE teachers knew that exercising in cold 
weather can exacerbate asthma, although only about 50% 
knew that exercise was a common trigger. It is important that 
PE teachers are able to recognize when an asthmatic child is 
becoming symptomatic and to be aware of the stimuli that 
might trigger an exacerbation. Still, asthmatic children should 
be encouraged to fully participate in school sports and activities 
while taking appropriate medication. Therefore, PE teachers 
must have proper knowledge in order to feel confident in this 
role. Bearing in mind how relevant it is to recognize asthma 
attacks and to treat them promptly with a bronchodilator 
inhaler, it is important to promote training courses with a 
practical part during which teachers are trained in inhaler 
technique. Given the close relationship between asthma and 
allergy, courses should include other allergy-related conditions 
(eg, rhinitis, anaphylaxis, and urticaria), as was the case in our 
program. Specific training on anaphylaxis has been shown to 
be effective [6].

Our study is subject to limitations. Although based on 
existing questionnaires, the current one has not been validated. 
Given the anonymization process, we were unable to assess 
whether demographic characteristics were associated with 
better baseline knowledge or more marked improvement. 
Furthermore, we were unable to assess differences between 
age groups or sexes. Although we have offered courses in the 
most representative areas of Portugal, our results cannot be 
generalized, and selection bias is probable, since those who 
signed up were particularly interested in this issue [7]. In any 
case, these data clearly demonstrate some lack of knowledge 
of asthma among PE teachers, and even about the association 
between asthma and sports. We showed that a training course 
enables a significant improvement.

Asthma management is difficult, and treatment involves 
both a personalized and a global approach [8]. The magnitude 
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When asthma remains partially controlled or even 
uncontrolled despite qualified treatment, experts stress the 
need to verify the diagnosis and rule out conditions that can 
mimic asthma [1,2]. According to some reports, misdiagnosis 
of nonasthmatic conditions treated as uncontrolled asthma is 
as frequent as 12%-30%; hence, a certain degree of skepticism 
is recommended [3].    

An 18-year-old woman was referred to our Allergy 
Department with a diagnosis of severe asthma. Her asthma was 
partially controlled and sometimes uncontrolled, with signs of 
bronchial obstruction that persisted despite intensive treatment 
(GINA guidelines, step 5: daily doses of fluticasone propionate 
1000 µg and salmeterol 100 µg, with prednisone 20-40 mg/d 
for 5-7 d every second or third month). Since the onset of 
her disease (age 13 years), the main symptoms were cough, 
breathlessness, and wheezing that occurred predominantly at 
night, causing frequent nocturnal awakening. She also reported 
rhinorrhea during sleep. The patient’s mother described the 
nocturnal symptoms as “noisy breathing”. During the last 
2 years, the patient had pneumonia twice, and several episodes 
of “bronchitis” treated with antibiotics. The patient denied 
having experienced paroxysmal dyspnea, exercise-triggered 
dyspnea, or dyspnea induced by other factors (specific or 
nonspecific). Similarly, she did not report any other symptoms, 
particularly gastric symptoms. She was sensitized to house 
dust mite, but had no family history of atopy or asthma and 
had never smoked cigarettes.

Physical examination and laboratory test results during 
hospitalization revealed no abnormalities. Spirometry 
confirmed a moderate obstructive picture (FEV1, 1.92 L 
[59.7%]; FVC, 3.61 L [98.2%]; FEV1/FVC, 53.2%). 
Postbronchodilator spirometry revealed lack of response to 
inhaled bronchodilators. Body plethysmography showed 
elevated airway resistance, both inspiratory and expiratory 
(respectively 305% and 300% of predicted) and increased 
residual volume (254%). Blood gasometry and FeNO (7 ppb) 
were normal. Neither sputum eosinophilia nor nasal discharge 
were recorded. The blood eosinophil count was normal. Chest 
radiograph findings were unremarkable. The chest CT scan 
revealed a massively dilated esophagus filled with food residue 
and, consequently, tracheal compression (Figure). It also 
revealed parenchymal lung changes in the form of distal diffuse 

6. Arroabarren E, Alvarez-García J, Anda M, de Prada M, Ponce C, 
Alvarez-Puebla MJ. Impact of Specific Training in Anaphylaxis 
for Triage Nursing Staff in the Pediatric Emergency Department 
of a Tertiary Hospital. J Investig Allergol Clin Immunol. 
2018;28(3):401-6.

7. Couto M, Silva D, Marques D, Paiva M, Jacinto T, Câmara 
R. Allergic diseases in sports. Rev Port Imunoalergologia. 
2017;25(4):259-75.

8. Valero A, Olaguibel J, Delgado J, Plaza V, Álvarez F, Molina J, et 
al. Dilemmas and New Paradigms in Asthma Management. J 
Investig Allergol Clin Immunol. 2019;29(1):15-23.

394


