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ABSTRACT
This is a cross-sectional study that aims at analysing the level of knowledge of Physical Education undergraduate students on diabetes and 
physical exercise. The random sample consisted of 69 students from three physical education university courses in 2011. Data were collected 
through a questionnaire consisting of 27 questions related to concepts of the disease, its signs and symptoms and physical exercise. Results 
showed that the students had satisfactory marks in physical exercise questions and inadequate in concepts, signs and symptoms. Regarding the 
number of answers, the average of correct answers was 11.1±3.4; the average of incorrect answers was 15.0±2.8. Twenty-three students failed 
to answer all questions (average of 2.4±2.7). The researchers recommend that concepts, signs and symptoms and physical exercise applied to 
people with diabetes mellitus should be added to the course curriculum; therefore, the physical education teacher will be able to contribute to 
comprehensive health care delivery.
Keywords: Diabetes Mellitus; Exercise; Knowledge; Motor Activity; Patient Education as Topic.

RESUMO
Este estudo transversal teve como objetivo analisar o conhecimento de alunos de bacharelado em Educação Física sobre diabetes e exercício físico. A 
amostra foi constituída de 69 alunos de três cursos de bacharelado em Educação Física, em 2011. Para a coleta de dados foi elaborado questionário 
com 27 questões relacionadas ao conhecimento sobre conceitos da doença, sinais e sintomas e exercício físico. Os resultados mostraram que os alunos 
apresentaram índice satisfatório de acertos na categoria exercício físico e insatisfatório na categoria conceitos, sinais e sintomas. Das 27 questões, 
obteve-se média de 11,1±3,4 para as respostas corretas e de 15,0±2,8 para as incorretas; 23 alunos deixaram de responder alguma questão, média de 
2,4±2,7. Recomenda-se agregar às disciplinas da grade curricular conteúdos sobre conceitos, sinais e sintomas e exercício físico relacionado à doença. 
Assim, o educador físico poderá contribuir para a integralidade da atenção à saúde.
Palavras-chave: Diabetes Mellitus; Exercício; Conhecimento; Atividade Motora; Educação de Pacientes como Assunto.

RESUMEN
Este estudio de corte transversal se propuso analizar el conocimiento de los estudiantes de Educación Física sobre diabetes y actividad física. La 
muestra estuvo compuesta por 69 estudiantes de tres cursos de grado en Educación Física, en 2011. Los datos fueron recogidos por medio de un 
cuestionario con 27 preguntas relacionadas con el conocimiento sobre los conceptos, señales y síntomas de la enfermedad y el ejercicio físico. Los 
resultados mostraron que el conocimiento de los estudiantes era suficiente en ejercicio físico e insuficiente en conceptos, señales y síntomas. De las 
27 preguntas, hubo un promedio de 11,1 ±3,4 de respuestas correctas y de 15,0 ±2,8 de respuestas incorrectas. Veintitrés estudiantes no contestaron 
alguna de las preguntas, lo cual representa un promedio de 2,4 ±2,7. Se recomienda incluir en las asignaturas del plan de estudios contenidos 
sobre conceptos, señales y síntomas y ejercicio físico relacionado con la Diabetes Mellitus. De esta manera, el educador físico podrá contribuir a la 
integralidad de la atención de la salud. 
Palabras clave: Diabetes Mellitus; Ejercicios; Conocimiento; Actividad Motora; Educación del Paciente como Asunto.
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INTRODUCTION
Comprehensiveness of health care is one of the constitu-

tional principles of the Unified Health System (SUS). It advo-
cates, amongst others, a multidisciplinary approach to chron-
ic diseases. Physical education is an academic and profession-
al area of knowledge that involves the promotion, prevention, 
protection and rehabilitation of health.1

Diabetes mellitus (DM) is a chronic disease that, due to 
the complexity of its treatment, requires a multidisciplinary 
approach aiming at an optimal metabolic control of the con-
dition in order to delay and/or prevent its acute and chronic 
complications.2-4 It is the responsibility of the health profession-
al to instil in people with diabetes the importance of a proper 
diet, a regular physical exercise programme and the correct use 
of medication, when necessary.5-10

There is consistent evidence that regular physical exercise 
contributes to the prevention and control of diabetes.11-16

Training of Physical Education teachers to meet the popu-
lation’s needs at the different healthcare levels is still a challenge 
for improving diabetes care in Brazil’s public healthcare system. 
Such professionals should be adequately trained in how to deal 
with diabetic people, learning about the disease and its com-
plexities and the relevance of physical exercise.

Prescription of physical exercise should be based on sci-
entific evidence as to its type, frequency, duration and inten-
sity, according to guidelines of the American College of Sports 
Medicine, the European College of Sports Sciences, the Ameri-
can Diabetes Association, the American Heart Association and 
the Sociedade Brasileira de Diabetes.7, 17-21 Metabolic control and 
chronic complications already developed, as well as schedule, 
type of footwear, monitoring of blood glucose and adjustment 
of hypoglycaemia should be taken into account.

There is scarce literature on the level of information that 
the Physical Education student has on exercise for adults with 
DM22. This fact points out to the need of more research on the 
subject in order to improve the care of diabetics.

The role of physical educators in a multidisciplinary team 
is essential because they are responsible for advising patients 
on the activities they can perform, depending on their clinical 
condition. The prescription of these exercises should be based 
on scientific evidence. Such professional should emphasize that 
physical exercises are beneficial to maintain good health and 
improve quality of life.

For that to happen, physical education teachers should re-
ceive proper training as how to act in different situations, de-
pending on the condition, signs and symptoms, pathophysio-
logical mechanisms, type of exercise, acute and chronic effects 
of physical training and possible risks.

Therefore, this study aimed at analysing the level of infor-
mation of Physical Education undergraduate degree students 

on diabetes and physical activity. The authors hope this this 
study may help to identify the students’ gaps in knowledge re-
lated to this issue.

METHODOLOGY

This is a cross-sectional descriptive study carried out in 
three private institutions in the state of São Paulo, amongst 
Bachelor’s degree students, from April to August 2011. For 
the purpose of this study, participants were selected based on 
the following criteria: students in their third and fourth year of 
study; students attending classes on the day of data collection. 
Students of the Bachelor’s degree were selected due to specific 
aspects about that field of expertise. The research population 
consisted of 75 students, six of whom refused to participate. 
Thus, the convenience sample comprised 69 undergraduate 
degree students of Physical Education: sixty-five third year stu-
dents, and three fourth year students.

Two questionnaires were developed in order to collect 
data on the student’s identification (full name and address, 
city, post code, telephone number, educational institution and 
course year); sociodemographic characteristics (gender, age, 
marital status and family income); and the student’s knowl-
edge about DM, its signs and symptoms and the importance 
of physical activity. The questionnaire design was based on cur-
rent literature5,6,8,17,19,20,23-27 on the subject and contained twen-
ty-seven questions: nineteen multiple choice questions and 
eight true-false questions. Such questions were subdivided into 
three categories: concept (questions 1, 3, 4, 5, 6, 7, 10, 11, and 
23); signs and symptoms (2, 8, and 9); and physical exercise (12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25, 26 and 27).

The instrument was not validated by the study popula-
tion, but it was assessed by four highly experienced Physical 
Education experts in working with individuals with diabetes. 
The professionals assessed the data collection tool as to form, 
content, intelligibility of questions, readability, understanding, 
form of presentation; they agreed or not with the removal, ad-
dition or modification of questions.

Data collection was carried out in the classrooms after 
classes in order not to interfere with the student’s normal daily 
activities. First, students were explained the nature and purpose 
of the study, and the importance of their participation. Those 
who agreed to participate signed the consent form. The ques-
tionnaire was answered individually in 20 minutes on average.

The researchers created a database in Microsoft Excel 2010 
program. They implemented a double entry, and subsequently 
validated it in order to avoid possible errors in data transcription. 
Data were later transported into the Statistical Package for Social 
Sciences (SPSS 14.0), grouped into categories and summarized us-
ing descriptive statistics. The eight true-false questions had dif-
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to classic symptoms of diabetes, signs and symptoms of hyper-
glycaemia (15.9) (Table 3).

Regarding the questions about physical exercise, the high-
est rate of correct answers was related to physical activity rec-
ommendations for people suffering from vascular complications 
of diabetes (peripheral neuropathy, retinopathy and diabetic ne-
phropathy) (79.7%). Most incorrect answers were related to the 
amount of carbohydrates recommended in a pharmacotherapy 
during prolonged and intense physical exercises (5.8%) (Table 4).

DISCUSSION

The students gave incorrect answers to conceptual ques-
tions about diabetes, its classification, characteristics, and ref-
erence values for laboratory tests, among others. Physical edu-
cation teachers should understand such concepts so they can 
help to demystify the belief that diabetes is triggered by emo-
tional factors, give advice on diet, emphasize the importance 
of regular health checks, especially regarding people over for-
ty years old,28,29 and the consequences of not controlling the 
disease properly.5-8,17,19-21,23,24,26 Such knowledge is the basis upon 
which that professional will draw up an individualized physical 
exercise programme for the diabetic.

Most students lacked the knowledge about the classic symp-
toms of the disease, hyperglycaemia and hypoglycaemia. The 
physical education teacher, when prescribing exercise to individ-
uals with type 1 DM (DM1) and type 2 DM (DM2) using insulin, 
should be aware of hypoglycaemic events, and the importance of 
self-monitoring of blood glucose as a tool to identify such events, 
and treat it immediately before, during and after exercise. 8,30-32

The data available on this study are consistent with anoth-
er study carried out in southern Brazil, which found that most 
Physical Education students were aware of the benefits of exer-
cise for prevention and treatment of diabetes.22

The majority of students obtained a good percentage of 
correct answers to questions related to prescriptions of physi-
cal exercise for people with diabetes. On the other hand, most 
students gave incorrect answers to questions about the mini-
mum duration of aerobic exercise recommended and the fre-
quency of resistance training.

The study found that physical education bachelor’s de-
gree programme included the subject Diabetes and physical 
exercise in chronic conditions; however, recommendations on 
duration and frequency of exercise for people with diabetes 
should be more thorough. Questions related to the most com-
mon problems in persons with DM who do physical exercise 
obtained a high percentage of correct answers in hypoglycae-
mia and insulin production. A Turkish study carried out with 
1,500 teachers who worked with children also showed that the 
teachers’ knowledge of diabetes was limited.33

ferent number of options: questions with six options were con-
sidered correct if they presented at least four correct answers; 
questions with five options, at least three correct answers; and 
questions with four options were considered correct with at least 
three accurate answers. A satisfactory rate of correct answers was 
50% or more for each of the three categories investigated. 

This project was approved by the Ethics Committee of the 
Ribeirão Preto School of Nursing, University of São Paulo, Pro-
tocol No. 1090/2009.

RESULTS

A total of 59.4% of the study participants were male; the 
average age was 23.9 ± 3.7 years; 88.4% were single; and 55.0% 
had family income of one to six minimum wages (Table 1).

In the questions about DM concepts the highest num-
ber of correct answers dealt with the characteristics of type 2 
diabetes (53.6%); the questions with more incorrect answers 
had to do with the classification of DM and the level of ran-
dom capillary blood glucose that indicates hypoglycaemia 
(10.1%) (Table 2).

Regarding the category of Signs and symptoms the high-
est percentage of correct answers was in questions related 
to classic signs and symptoms of hypoglycaemia (39.1%). The 
questions with the lowest rate of correct answers were related 

Table 1 - Socio-demographic characterization of Physical Educa-
tion students of a private university in the state of São Paulo. Ri-
beirão Preto, 2011

Variables Nº %

Sex
Male 41 59.4

Female 28 40.6

Age (years)

20 to 24 47 68.1

25 to 29 15 21.7

30 to 34 4 5.8

35 to 39 1 1.5

Declined to answer 2 2.9

Marital Status

Single 61 88.4

Married 6 8.6

Divorced 1 1.5

Declined to answer 1 1.5

Family income
(minimum wage)

1 to 3 18 26.1

4 to 6 20 28.9

7 to 9 4 5.8

10 to 12 3 4.4

13 to 15 2 2.9

Declined to answer 22 31.9
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Table 4 - Distribution of physical education undergraduate students at a private university in the state of São Paulo, according to the index of 
correct and incorrect answers in the category of Physical exercise. Ribeirão Preto, São Paulo, 2011

Variables Correct answers % Incorrect answers % Did not answer % Total (%)

Physical exercise

12 – Physical exercise and DM 50 72.5 15 21.7 4 5.8 69 (100)

13 – Physical exercise recommendation for individuals 
with DM 

55 79.7 10 14.5 4 5.8 69 (100)

14 – Minimum duration of aerobic exercise 
recommended for all individuals

17 24.6 52 75.4 – – 69 (100)

15 – Frequency of resistance training recommended for 
people  with DM

07 10.1 62 89.9 – – 69 (100)

16 – Most common complication in people with DM 
that do physical exercises

47 68.1 22 81.9 – – 69 (100)

17 – Relationship between physical exercise, 
hypoglycaemia and insulin production

51 73.9 13 18.8 5 7.3 69 (100)

18 – Capillary blood glucose levels that require the 
teacher’s attention to avoid episodes of hypoglycaemia 
during physical exercise 

38 55.0 31 45.0 – – 69 (100)

19 – Blood glucose levels in which physical exercise 
should be avoided 

18 20.1 51 79.9 – – 69 (100)

20 - Recommended pre-exercise capillary blood glucose 
levels for intake of additional carbohydrates 

35 50.7 34 49.3 – – 69 (100)

21 – Carbohydrate intake recommended for people  
with DM in pharmacotherapy during prolonged and 
intense exercise

4 5.8 65 94.2 – – 69 (100)

Continued...

Table 2 - Distribution of physical education undergraduate students at a private university in the state of São Paulo, according to the index of 
correct and incorrect answers in the category of Concepts. Ribeirão Preto, São Paulo, 2011

Variables Correct answers % Incorrect answers % Did not answer % Total (%)

Concepts 

1 – Concept of DM 11 15.9 58 84.1 – – 69 (100)

3 – Classification of  DM 07 10.1 61 88.5 1 1.4 69 (100)

4 – Characteristics of type 1 DM 28 40.6 39 56.5 2 2.9 69 (100)

5 – Characteristics of type 2 DM 37 53.6 31 45.0 1 1.4 69 (100)

6 – Level of plasma fasting glucose in subjects with and 
without DM

26 37.7 43 62.3 – – 69 (100)

7 – Impaired fasting glucose  12 17.4 57 82.6 – – 69 (100)

10 – Random blood sugar level indicating hypoglycaemia 07 10.1 62 89.9 – – 69 (100)

11 – Bases of DM treatment 31 44.9 38 55.1 – – 69 (100)

23 – Foot care for individuals with DM 10 14.5 45 65.2 14 20.3 69 (100)

Table 3 - Distribution of Physical Education undergraduate students at a private university in the state of São Paulo, according to the index of 
correct and incorrect answers in the category of Signs and symptoms. Ribeirão Preto, São Paulo, 2011

Variables Correct answers % Incorrect answers % Did not answer % Total (%)

Signs and symptoms

2 – Classic symptoms 11 15,9 56 81,2 2 2,9 69 (100)

8 –Classic signs and symptoms of hyperglycaemia 11 15,9 58 84,1 – – 69 (100)

9 – Classic signs and symptoms of hypoglycemia 27 39,1 42 60,9 – – 69 (100)
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Almost half of the students had knowledge of blood glu-
cose control during strenuous exercise and recovery.

A research carried out in Pelotas assessing 221 physical 
education undergraduate students regarding their percep-
tions of their preparedness to work with diabetic people dem-
onstrated that their knowledge of the subject was satisfactory. 
Most of them, however, said that they did not feel sufficiently 
prepared to work with diabetic people.22 Such results corrobo-
rate other studies.33-38

Higher education institutions should include programme 
contents that make the interface between physical exercise 
and chronic diseases, particularly DM, given the great amount 
of individuals affected by the condition.

The limitations of this study were the absence of a data 
collection instrument designed specifically to the Brazilian con-
text in order to investigate physical education students’ knowl-
edge of DM. The lack of studies with similar methodologies for 
the researcher to compare data obtained in this investigation 
was another limitation of the present study. Consequently, the 
authors recommend further studies should be carried out to 
expand knowledge on the matter investigated.

CONCLUSION

The results revealed that Physical Education degree stu-
dents’ percentage of correct answers was satisfactory in the 
category of Physical exercise. However, their performance in 
the category of Concepts and of Signs and symptoms was un-
satisfactory. These results highlight the need for training activi-
ties focussed on physical exercise for individuals with DM.

The authors recommend expanding the existing content 
of the course programme with respect to concepts, signs and 
symptoms and physical exercise applied to DM, in order that 
the physical educator may work with a multidisciplinary team 
using a comprehensive approach.

Most students gave incorrect answers to the random level 
of capillary blood glucose reflecting hypoglycaemia in the cate-
gory of Concepts. Half of them, however, were aware of the lev-
el of capillary blood glucose which required the physical edu-
cator’s attention to prevent episodes of hypoglycaemia during 
physical exercise. A study carried out in Recife with 27 gym in-
structors showed that they had insufficient knowledge on pre-
scription of exercise for individuals with diabetes.34

Capillary blood glucose monitoring as well as recognizing 
the signs and symptoms of hypoglycaemia while performing the 
exercise are indispensable and people should be aware of them. 
This enables the professional to distinguish the glycaemic re-
sponse to different exercise conditions and make the appropriate 
adjustments of insulin dosage and/or nutritional intake.8,17,20,24,31

Most students gave incorrect answers to the level of capillary 
blood glucose which could put diabetic people at risk when do-
ing exercise. However, concerning the levels of pre-exercise cap-
illary blood glucose and the intake of additional carbohydrates, 
approximately half of the students knew the correct answer. Un-
awareness about the levels of blood glucose pre-physical exercise 
can be a health hazard to people with diabetes.6,7 There was as 
well a large number of incorrect answers to the recommended 
amount of carbohydrates individuals taking medication for dia-
betes should have during prolonged and intense physical exercise.

Most participants gave correct answers to questions re-
lated to chronic complications. Physical education students 
should be informed about the importance of medical evalua-
tions in order to detect macrovascular and microvascular com-
plications before starting a more intense exercise program, par-
ticularly amongst those over 40 years of age. In addition to age, 
history of physical activity should also be considered. 17,19,21,24

A study carried out in Fortaleza investigating the level of 
knowledge on diabetes of 400 gym instructors demonstrated 
that 26% of them did not ask diabetics to do a cardiovascular 
evaluation before exercise.35

... continuation

Table 4 - Distribution of physical education undergraduate students at a private university in the state of São Paulo, according to the index of 
correct and incorrect answers in the category of Physical exercise. Ribeirão Preto, São Paulo, 2011

Variables Correct answers % Incorrect answers % Did not answer % Total (%)

Exercício Físico

22 – Physical exercise for people with peripheral neuropathy 55 79.7 8 11.6 6 8.7 69 (100)

24 – Physical exercise for individuals with retinopathy and 
diabetic nephropathy

55 79.7 10 14.5 4 5.8 69 (100)

25 – Intervention of the physical education teacher 
during physical exercise of people with DM

54 78.3 11 15.9 4 5.8 69 (100)

26 – Blood glucose control during very intense physical 
exercise in individuals with DM 

33 47.8 31 44.9 5 7.3 69 (100)

27 – Control of blood glucose during recovery from very 
intense physical exercise in individuals with DM 

32 46.4 33 47.8 4 5.8 69 (100)
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Given the above, health professionals specialized in DM 
can contribute to the improvement of the delivery of diabetes 
care, as happens in developed countries.
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