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Abstract

The school is affirmed as a space for the integration and inclusion of students
with a wide range of needs, vulnerabilities, and potential. Asthma and Type 1
Diabetes Mellitus (DM1) are two chronic conditions whose diagnosis has shown
an increasing trend among the pediatric population.

Engaging in physical activity can be beneficial for children and adolescents with
these conditions; however, the prescription of exercise must follow specific
guidelines. Physical Education (PE) professionals should be well-versed in
preventive protocols and response procedures for situations such as asthma
attacks, hypoglycemia, or hyperglycemia.

This paper aims to propose a set of practical recommendations for the inclusion
and exercise prescription for students with asthma and DM1 (DM1) during PE
(PE) classes, based on a review of clinical guidelines, scientific articles, and other
relevant documents.

Asthma is a chronic inflammatory disease of the airways (Padem & Saltoun,
2019) and is one of the most common chronic respiratory diseases worldwide,
with an increasing prevalence in recent decades (Alhassan et al., 2016). For
students with asthma, regular physical activity contributes to (i) slowing the
decline in lung function, (ii) reducing symptoms and medication needs, and (iii)
improving physical fitness, which enhances their ability to perform daily activities
(Rochester et al., 2023).

DML1 is a chronic condition characterized by insulin deficiency due to the absence
of pancreatic beta cells, resulting in hyperglycemia (Katsarou et al., 2017).
Physical activity plays a critical role in managing DM1, offering significant health
benefits for children and adolescents (American Diabetes Association, 2017).
For these reasons, it is essential for teachers to encourage physical activity
among students with asthma and DML, particularly through PE classes, which
serve as the primary means of promoting physical activity in schools. However,
educators must understand the specific characteristics of these health conditions,
the precautions necessary for exercise prescription, and the development of
school-wide and classroom-level protocols tailored to each student.

Keywords: PE; Inclusion; Physical Activity; Asthma; Diabetes.
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Resumo

A escola, afirma-se como sendo um espaco de integracao e inclusdo de alunos
com as mais diversas necessidades, fragilidades e potencialidades. A asma e a
Diabetes Mellitus tipo 1 (DM1), sdo duas patologias crénicas em que o
diagndstico tem registado um incremento entre a populacéo pediétrica. A préatica
de atividade fisica em criancas e jovens com estas patologias, podera ser
vantajosa, contudo a prescri¢cado do exercicio fisico devera respeitar orientacdes
préprias, bem como os profissionais de Educacao Fisica devem dominar um
conjunto de procedimentos protocolares de prevencéo e atuacdo em caso de
ataques asmaticos, hipoglicemia ou hiperglicemia. Deste modo, com este
trabalho pretende-se propor um conjunto de recomendacdes préticas para a
inclusdo e prescricdo de exercicios fisicos para alunos com asma e com DM1
nas aulas de Educacéao Fisica, com base na revisao de normas orientadoras, de
artigos cientificos e de outros documentos relevantes sobre a tematica.

A asma é uma doenca inflamatéria crénica das vias respiratorias (Padem &
Saltoun, 2019), e uma das doencas respiratérias cronicas mais frequentes no
mundo, com prevaléncia crescente nas Ultimas décadas (Alhassan, et al., 2016).
Para alunos com asma, a pratica regular de atividade fisica contribui para: (i)
desaceleracdo do declinio da funcdo pulmonar, (i) atenuar os sintomas e
medicacédo, e (ii) a melhoria da aptidao fisica, o que se reflete numa maior
eficiéncia na realizacéo das atividades diarias (Rochester et al., 2023).

A DM1 é uma doenca cronica, que se carateriza pela deficiéncia de insulina
devido a auséncia de células beta pancreaticas, o que resulta numa
hiperglicemia (Katsarou et al., 2017). A pratica de atividade fisica para estas
populacdes desempenha um papel fundamental na gestdo da DM1, uma vez que
proporciona beneficios significativos para a saude global das criancas e jovens
(American Diabetes Association, 2017). E essencial que os professores
incentivem a pratica de exercicio fisico nas populacdes com asma e DM1,
principalmente por meio das aulas de Educacao Fisica, que séo a principal forma
de promocao de atividade fisica na escola. No entanto, € fundamental que
conhecam as particularidades dessas condicdes de saude, cuidados de
prescricdo do exercicio fisico, desenvolvimento de procedimentos protocolares
ao nivel da escola, da Educacdao Fisica, da turma e do aluno.

Palavras-chave: Educacdao Fisica; Inclusdo; Atividade Fisica; Asma; Diabetes.

Introduction

Given the amount of time children and adolescents spend in school, this
environment plays a central role in shaping and transforming behaviors,
particularly in the development of healthy habits (Fragoeiro, 2024). Within this
context, PE (PE) stands out as a key discipline aimed at encouraging the
adoption of healthy lifestyles (Rodrigues et al., 2024), especially for students
facing challenges related to chronic illnesses. Among these, asthma and DM1
(DM1) are notable due to their increasing prevalence among the population
(Patterson et al., 2012; Alhassan et al., 2016; Panagiotou et al., 2020) and their
significant impact on the quality of life of those affected.

Asthma is a chronic respiratory disease that affects a considerable number
of children and adolescents. Its management is often positively influenced by
regular physical activity, provided it is conducted with appropriate precautions.
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Similarly, DM1—a metabolic condition resulting from the absence of insulin—
requires specific care during physical activity, particularly the frequent monitoring
of blood glucose levels.

Given the rising prevalence of these conditions among young people, it is
essential that PE teachers adopt their classes to create an inclusive and safe
environment where students with asthma and DM1 can participate in sports and
physical activities—both within and beyond the school setting (Cardwell & Elliott,
2018). To achieve this, educators must possess both technical and practical
knowledge that enables them to prescribe and supervise activities effectively,
minimizing risks while maximizing health benefits.

In this light, the purpose of this paper is to propose a set of practical
recommendations for the inclusion and exercise prescription in PE classes for
students with asthma and DM1, with the aim of promoting health and ensuring
full enjoyment of the benefits of physical activity.

School and chronic diseases
Asthma: a chronic respiratory disease

Chronic respiratory diseases (CRDs) are a group of conditions that cause
long-term impairment of the airways and pulmonary structures, progressively
compromising respiratory function (Gibson, 2013). In 2019, CRDs ranked among
the leading non-communicable diseases, affecting approximately 456.6 million
individuals globally and around 1.5 million in Portugal (GBD 2019 Chronic
Respiratory Diseases Collaborators, 2023). Among the most prominent CRDs is
asthma, which, more specifically, is classified within chronic obstructive
pulmonary diseases (COPD).

Asthma is a chronic inflammatory disease of airways (Padem & Saltoun,
2019) and is one of the most common chronic respiratory conditions worldwide,
with its prevalence steadily increasing over recent decades (Gibson et al., 2013;
Alhassan et al., 2016; Panagiotou et al., 2020).

Regular physical activity (PA) is strongly recommended for individuals with
asthma (Cardwell & Elliott, 2018), provided that the intensity is moderate
(American College of Sports Medicine, 2016; Gloeckl et al., 2020) and the
activities are properly tailored to the individual's abilities (American College of
Sports Medicine, 2016).

For students with asthma, regular PA contributes to slowing the decline in
lung function, reducing symptoms (Cardwell & Elliott, 2018), and improving both
physical fitness and muscular strength. This leads to greater efficiency in
performing daily tasks (Dowman et al., 2021; Lima et al., 2023; Rochester et al.,
2023). However, despite these benefits, individuals with CRDs tend to be inactive
and exhibit high levels of sedentary behavior (Albarrati et al., 2020; Breuls et al.,
2022; Llamas-Saez et al., 2023). In this context, motivation plays a critical role in
engaging in PA, with health and well-being being the most common motivational
drivers (Mesquita et al., 2017; Pimenta et al., 2021). Conversely, disease severity
and symptom burden can discourage physical activity (Mesquita et al., 2017).

Physical activity is considered safe for individuals with CRDs as long as
specific clinical parameters are respected. Peripheral oxygen saturation (SpO.)
is a key indicator that must be interpreted with care. Reference values are
provided in Section 4.1, item (Q).

Diabetes
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DM1 (DM1) is a chronic disease characterized by insulin deficiency due to
the absence of pancreatic beta cells, resulting in hyperglycemia (Katsarou et al.,
2017). The global incidence of DM1 has been rising annually, particularly among
younger children (Patterson et al., 2012). It is one of the most prevalent chronic
conditions among school-aged children (DGS, 2019).

Healthy eating plays a crucial role in managing the lifestyle of individuals
with diabetes. A balanced diet provides essential energy and nutrients needed
for proper bodily function and supports overall physical, mental, and social well-
being (DGS, 2019).

Likewise, physical activity plays a fundamental role in the management of
DM1, delivering significant health benefits for children and adolescents
(American Diabetes Association, 2017; Riddell et al., 2017; Btaszczak et al.,
2024). Physical activity recommendations for this population are consistent with
those of the World Health Organization (2020), namely, at least 60 minutes of
moderate to vigorous intensity activity per day, including at least three sessions
of vigorous activity per week.

Although exercise contraindications are minimal, certain conditions require
attention—particularly symptoms of hypoglycemia and hyperglycemia (MacMillan
et al., 2014), as well as elevated ketonemia, which increases the risk of metabolic
decompensation. Moreover, it is crucial to determine whether the student
experienced a hypoglycemic episode within the previous 24 hours, as this
significantly raises the risk of recurrence (DGS, 2019). Specific precautions
before engaging in physical activity are outlined in Section 4.2.

Objectives
The aim of this work is to propose a set of practical recommendations for
the inclusion and prescription of physical activity for students with asthma and
DM1 (DM1) within the context of PE (PE) classes. Specifically, the objectives
are to:
Promote training and raise awareness among PE teachers regarding the
specific requirements of physical activity prescription for students with
asthma and DM1;
Develop recommendations for monitoring and managing signs and
symptoms during physical activity;
Present an intervention proposal that includes the development of a
procedural manual and the creation of a health condition registration
form.

Methodology
This study adopted a qualitative approach based on a literature review to
construct a set of practical recommendations. The methodology involved the
following steps:
Review of guidelines and official recommendations by analyzing
documents from national and international health authorities, such as the
World Health Organization (WHO), the Portuguese Directorate-General
for Health (DGS), and other organizations specializing.
Analysis of scientific articles, with relevant studies selected primarily from
the PubMed database.
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Based on the integration of these sources, the goal was to develop a
synthesis that reflects the role and considerations of physical activity in
individuals with asthma and DM1.

Recommendations for the Inclusion and Prescription of Physical Exercise
for Students with Asthma and DM1 in PE

The inclusion of students with asthma in PE classes requires a thoughtful
and evidence-based approach that respects their medical condition while
promoting the benefits of physical activity (PA) in disease management. A healthy
lifestyle is a fundamental aspect of chronic respiratory disease (CRD) therapy.
Research shows that regular PA contributes significantly to disease control and
improves quality of life (Cardwell & Elliott, 2018; GINA, 2024). Therefore, active
encouragement of PA by teachers is essential. The following are practical
recommendations (DGS, 2024):
a) Exercise Structure
i.Warm-up
Warm-up should last between 10 and 15 minutes, with a gradual increase in
intensity (Panagiotou et al., 2020) until reaching approximately 50% of the
student’s maximal oxygen uptake (VO,max).
ii.Exercise Intensity
The recommended intensity ranges from 50% to 80% of VO,max, corresponding
to light to moderate effort. However, it is crucial to respect each student’s
individual response and monitor signs of respiratory discomfort.
iii.Duration and Frequency
Sessions should last between 20 and 30 minutes of continuous aerobic exercise,
ideally performed three to five times per week. Regular practice is essential to
achieve the benefits outlined in section 1.1.1.
b) Type of Exercise
Aerobic exercises involving large muscle groups—such as swimming and
walking—are recommended. Additionally, respiratory exercises (e.g.,
diaphragmatic breathing) are beneficial for improving ventilatory control
(Panagiotou et al., 2020).
c) Environment and Equipment
The chosen activity space should be well-ventilated and protected from
environmental factors that can trigger asthma attacks, such as cold air, dry
climates, pollution, and pollen (Panagiotou et al., 2020). Indoor environments are
preferable. It is also essential to ensure that equipment (e.g., gym mats) is
properly cleaned to avoid allergen accumulation.
d) Monitoring Signs and Symptoms
Continuous observation of the students during activity is crucial. A clear warning
sign is a shift to predominantly oral breathing, which increases the risk of an
asthma episode due to reduced filtration of inhaled air. In such cases, reducing
exercise intensity is recommended (Praena-Crespo et al., 2017).
e) Use of Medication: Routine and Emergency Inhalers
From the beginning of the school year, teachers should encourage students to
establish medication routines. Bronchodilator medication for regular use should
be administered 30 to 45 minutes before physical activity, ideally before PE class
(Panagiotou et al., 2020). Teachers should routinely ask students whether they
have followed this protocol.
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It is also essential to verify whether the student has an emergency (SOS) inhaler.
This device must be kept in a fixed, visible, and easily accessible location known
to the teacher. Once again, establishing routines is critical.

f) Response to an Asthma Attack

In the event of an asthma attack, the following steps should be taken:

(i) Seat the student in an upright and comfortable position in a ventilated space.
Avoid lying the student down or allowing other students to crowd around, as this
may worsen respiratory distress.

(i) Administer the emergency inhaler (SOS) as per medical instructions.

(iii) In severe cases, call emergency services (112).

g) Contraindications:

Physical activity must be adjusted based on peripheral oxygen saturation (SpO,),
which can be measured using a pulse oximeter. Alternatively, a digital watch
equipped with a SpO, sensor may be used. The values should be interpreted as
follows:

I. Readings below 88% represent an absolute contraindication for engaging in
physical activity.

ii. Readings between 89% and 94% allow participation but require close
monitoring of sighs and symptoms.

iii. Readings above 95% indicate that activity may proceed according to the
students’ tolerance. It is essential to monitor symptoms such as dyspnea,
excessive sweating, and fatigue to determine whether to adjust or stop the
activity.

DM1 (DM1)

The inclusion of students with diabetes in PE classes requires strict
monitoring of blood glucose levels (Btaszczak et al., 2024). Below are guidelines
and recommendations for prescribing physical activity during PE classes, based
on pre-activity and in-class assessments (DGS, 2019):

a) Blood Glucose Assessment

i. Before Class:

Blood glucose must be measured before the activity begins. Since most exercises
in PE classes are aerobic or intermittent, glucose levels should fall between 126
mg/dL and 180 mg/dL (DGS, 2019; Btaszczak et al., 2024);

If the level is below the recommended range, the student should consume a
carbohydrate-rich snack until at least 126 mg/dL is reached.

During Class:

Blood glucose should be checked every 30 to 40 minutes during the activity to
ensure it remains between 110 mg/dL and 140 mg/dL,;

iii. After Class:

After PE, it is important to replenish glycogen to prevent delayed hypoglycemia,
which can occur up to 24 hours post-exercise. It is recommended that students
consume foods that help stabilize blood glucose levels, such as fruit smoothies
or milk-based drinks, aiming to maintain levels between 110 mg/dL and 140
mg/dL.

b) Monitoring and Record-Keeping

Teachers should encourage students to regularly log their glucose
measurements and insulin needs. These records are essential for effective
diabetes management and for adjusting exercise intensity (as discussed in
section 4.2, d).
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c) Specific Considerations for DM1

Teachers should be aware if the student carries glucagon, a fast-acting agent
that raises blood glucose levels. If not, simple sugar should be available—this
reinforces the importance of teachers having small packets of sugar on hand.

d) Effects of Exercise on Glucose

i. Moderate Aerobic Exercise:

This type of activity typically reduces blood glucose levels if carbohydrates are
not consumed beforehand (Btaszczak et al., 2024 ), posing a risk of hypoglycemia
after 45 minutes of exercise. Hence, frequent monitoring during class is essential,
as described in section 4.2, a, ii.

e) Additional Considerations

i. Longer or More Intense Classes:

In extended or high-intensity sessions, students should have access to water and
extra carbohydrate sources (e.g., fruit, cereal bars, or crackers) to ensure blood
glucose remains stable.

f) Hypoglycemia and Hyperglycemia: Symptoms and Response

I. Hypoglycemia — Key Symptoms:

Intense hunger; drowsiness or extreme fatigue; weakness and trembling.

ii. Hypoglycemia — What to Do:

Administer glucagon or 10g of sugar (placed on the tongue or inside the cheek).
If available, use a glucose meter to recheck after 10 minutes.

If levels stabilize, the student should eat a carbohydrate-based meal such as
crackers, toast, bread, or pasta.

Allow the student to rest.

Avoid sugary treats like cakes or chocolate, as their fat content delays sugar
absorption.

iii. Hyperglycemia — Key Symptoms

Blurred vision; persistent thirst; dry mouth; excessive sweating.

iv. Hyperglycemia — What to Do:

Increase water intake;

Reduze carbohydrate consumption;

If necessary, administer insulin using the student’s insulin pen.

g) In severe cases, contact emergency services (112).

Intervention Proposals

The following intervention proposals aim to implement two initiatives
designed to enhance inclusion, safety, and well-being for all students in PE (PE)
classes—jparticularly those with specific health conditions.

The first proposal involves the creation of a Health Condition Registration
Form (Appendix 1), to be completed by parents or guardians at the time of
enrollment and updated as needed. Given the rising prevalence of chronic
illnesses, it is critical that families provide accurate information regarding their
child’s health status. This allows PE teachers to adapt their classes to individual
needs within an inclusive and safe environment.

The second proposal is the development of a Practical Recommendation
Manual (Appendix 2) focused on enhancing inclusion and prescribing appropriate
exercises for students with asthma and DM1 (DM1) in PE classes. Noting the
lack of standardized action protocols in schools (McClelland et al., 2018), this
manual aims to equip teachers with detailed guidelines for safely including
students with these health conditions. Both asthma and DM1 require specific
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precautions; when these are not followed, students may be placed at risk during
physical activity.

Together, these two initiatives aim to foster an inclusive school environment
where all students—regardless of health status—can fully participate in PE
classes.

Final Considerations

The inclusion of students with asthma and DM1 (DM1) in PE (PE) classes
presents a challenge that requires a careful and well-informed approach by
teachers. This work aimed to establish a set of practical recommendations—
grounded in scientific evidence and official guidelines—with the goal of fostering
a safe and inclusive environment for physical activity.

Physical activity is beneficial for students with these chronic conditions;
therefore, it is essential that teachers are well-informed about the specific
characteristics of each condition to ensure that interventions are as effective as
possible. The recommendations highlight the importance of continuous
monitoring during physical activity—whether by checking blood glucose levels for
students with DM1 or by observing respiratory discomfort in students with
asthma.

From a pedagogical standpoint, this study emphasizes the need for ongoing
professional development for PE teachers, to raise awareness of students’
individual needs. Including these students not only supports their physical health
but also contributes to their emotional and social well-being by enabling their full
participation in class activities.

Finally, schools must be recognized as inclusive spaces, capable of offering
students with chronic illnesses the conditions necessary for their development
and education. As stated by the Portuguese Directorate-General for Health: "(...)
the school is obliged to promote safety and a sense of belonging. It must respect
differences and practice acceptance.” (DGS, 2019, p. 19)
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Apéndices
Appendix 1: Health Condition Registration Form

=»\ @%

Escola Basica Secundaria
Goncalves Zarco

Health Condition Registration Form for PE Classes

This form is intended to ensure that PE (PE) teachers have the necessary
information regarding students’ health conditions to safeguard their safety and
well-being during class activities. Given the increasing prevalence of chronic
illnesses, it is essential that parents or legal guardians provide accurate health
information to allow PE teachers to adapt their lessons to the individual needs of
each student, with a focus on inclusion and safety.
Filling Instructions
i. This form must be fully completed at the time of the student’s enroliment and
updated whenever relevant.
ii. In the “Health Conditions” section, all known health conditions of the student
must be listed.
ii. Specific “Treatment and Care Instructions” should be as detailed as possible
to ensure teachers follow the most appropriate procedures for the student.
iv Please ensure all applicable fields are completed before submitting this form.

Personal Information
Full Name
Date of Birth
National Identification Number
Parent or Guardian (Legal Representative)
Parent or Guardian Contact Number

Health Conditions

Please indicate whether your child presents any of the health conditions listed
below. This information is essential to ensure the student’s safety during PE
classes.
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O Asthma;
O Epilepsy;
O Hearth conditions:

O Diabetes (please specify:

);

O Allergies (please specify:
[IRespiratory issues (e.g., sinusitis, rhinitis — please specify:
[1O0ther health conditions (please specify:
Treatments and Care

If your child has any health condition, please provide detailed information below.

Medications (if
applicable): ;

Dosage and Schedule (if
applicable): ;

Specific instructions for treatment during physical activity:

d. Additional precautions (e.g., exertion limits, activity duration, others):

Additional Information
Please provide any other details that may be helpful for PE teachers:

The PE Department would like to express its sincere appreciation for your
collaboration!

Appendix 2 — Manual of Practical Recommendations for the Inclusion and
Exercise Prescription for Students with Asthma and DM1 in PE Classes

The Recommendation Manual attached to this report is available for consultation
via the following link and QR code:

https://drive.qgoogle.com/drive/folders/1G20LecxIFE RBMOKZg2XPtMYBNmMBg|
OD?usp=sharing
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