Effects of School Aerobic Exercise Intervention
on Children’s Health-Related Physical Fitness:
A Portuguese Middle School Case Study

by

GuoYong Wang

Dissertation submitted to Institute of Child Studies, University of Minho
in partial fulfillment of the requirements for the degree of
Doctorate in Child Studies

Specialty in Physical Education, Leisure and Recreation

UNIVERSITY OF MINHO, Institute of Child Studies
Department of Art and Physical Education

Research Center for Promotion of Children Literacy and Welfare

Dissertation Supervisor: Beatriz Oliveira Pereira, Ph.D.
Associated Professor of the Department of Art and Physical Education
Institute of Child Studies, University of Minho

Research Center for Promotion of Children Literacy and Welfare

Dissertation Supervisor: Jorge Mota, Ph.D.

Full Professor of the Department of Leisure Sport and Recreation
Faculty of Sports Science and Physical Education, University of Porto
Research Centre in Physical Activity, Health and Leisure

October, 2004
PORTUGAL, Braga



ACKNOWLEDGEMENT

I would like to express my appreciation to the people who participated in the

development and completion of this dissertation.

e Prof. Doctor Beatriz Oliveira Pereira of the University of Minho, my supervisor,

who encourages me throughout the process and demonstrated remarkable patience.

o Prof. Doctor Jorge Mota of the University of Porto, who guided me in the
methodology of my research, shared his experience with exercise intervention in
school physical education programs and provided me with many references and

materials for my study.

e Ms. Sandra Paula Vasconcelos of Real Middle School (Escola EB 2.3 de Real) in

Braga, who helped with my research in her middle school for almost one year.

e Ms Maria de Belém Gongalves Puga of Caldas das Taipas Middle School (Escola
EB 2.3 de Caldas das Taipas) in Guimaries, who helped with my research in her

middle school.

e Ms. Susan Michael, who completed an “English edit” on my paper.

e Dr. WeiQun Jiang, my wife and my forever supporter, without her help, I would
not finish my study in Portugal. I dedicate this dissertation to her and our son, Pu

Hua Wang (Afonso Manuel Wang), who will be born in this December.
e The Foundation of Science and Technology in Portugal (Fundagao para a Ciéncia e

a Tecnologia - FCT), provided substantial financial support for my Ph.D. study and

my participation in international science conferences.

-11I-



INDEX

CHAPTER 1 INTRODUCTION

CHAPTER 2 REVIEW OF LITERATURE

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

Introduction

Definitions about health

World health in transition

Definition of physical activity and health

Physical activity and health

Aerobic exercises and disease prevention

Worldwide physical inactivity

School health promotion

School-based interventions for health of young people
School physical education and public health

The development of the fitness test battery for youth
Rationale, reliability and validity of FITNESSGRAM
International definition for child overweight and obesity
Assessment of physical activity levels in young people
Factors that influence physical fitness in youth

Summary

CHAPTER 3 METHODS

3.1

3.2

3.3

Statement of problem
Purpose of study

Research questions

-II1-

13

15

17

19

27

29

33

42

45

48

62

64

68

74

76

77

77

78



34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Expectations
Assumptions
Delimitations
Research Design
Samples
Measurements
Interventions

Statistical Analysis

CHAPTER 4 RESULTS

4.1

4.2

43

Health-related physical fitness, physical activity, body composition,
television viewing among 264 Portuguese middle school children

Effects of school-based aerobic exercise on children’s health-related
physical fitness on 141 Portuguese middle school children

Children’s physical activity levels during school physical education classes
by heart rate monitoring among the 28 Portuguese middle school children

CHAPTER 5 DISCUSSION

5.1

5.2

53

54

5.5

5.6

Children’s health and health-related physical fttness
Children’s health and physical activity levels
Children’s physical activity recommendation

School education to promote children’s health
Effects of school-based physical activity intervention

Children’s physical activity and behavior

CHAPTER 6 CONCLUSION

6.1

Conclusion

-IV-

78

79

79

79

80

81

86

93

94

95

102

110

115

116

118

120

121

130

136

139

140



6.2  Recommendation

REFERENCES

APPENDICES

A-01  Obesity trends among the American adults (1985-1990-1995-2000)
A-02  Diabetes trends among the American adults (1990-1995-2001)
A-03 Direct measurement of aerobic capacity (VO; max) in laboratory
A-04  FITNESSGRAM- measurement procedures and equipments

A-05  FITNESSGRAM standards for Healthy Fitness Zone

A-06  Report sheet of FITNESSGRAM test

A-07  Body Mass Index measurement (height and weight)

A-08  International BMI standard for children’s overweight and obesity
A-09 International Physical Activity Questionnaire-IPAQ (short vision)
A-10  Selected questions from 2001 Youth Risk Behavior Survey

A-11 The Children’s Lifestyle Questionnaire (Portuguese)

A-12  Heart rate monitor- measurement procedures and equipments

A-13 Stages of genital development in boys and girls

A-14  PE-plan of teaching-learning organization (Ministry of Education)
A-15  Guideline of PE in Middle School of Real (2001/2002)

A-16  PE Intervention schedule for the experimental groups

A-17  Health education on physical activity, nutrition and health

A-18  Exercise and food pyramid recommendations to children and parents
A-19  The sample sheet of FITNESSGRAM test result to students

A-20  The different heart rate curves in school physical education classes
A-21 Comparing two different model in school physical education classes

142

143

194

195

195

196

197

202

203

204

205

206

208

209

211

212

214

215

216

217

227

228

229

231



LIST OF TABLES

T 2-01

T 2-02

T 2-03

T 2-04

T 2-05

T 2-06

T 2-07

T 2-08

T 2-09

T 2-10

T2-11

T2-12

T2-13

T2-14

T 2-15

T 2-16

T2-17

T 2-18

T2-19

T 2-20

T 2-21

T 2-22

T 2-23

Common physical fitness and fitness related terms

Effect of physical activity on specific health conditions, disease states and
known risk factors for disease

Effects of aerobic exercise training and aging.

Percentage of adults’ aged 15 and over who have no physical activity in a
typical week, 1997, EU.

Comparing the leisure physical activity among the Portuguese adolescents
(1998-2002)

Review of some school-based obesity treatment before

Review of some school-based obesity prevention intervention
Review of some school-based intervention on children’s health

A brief history of youth fitness testing in the United States
Development of youth fitness test in the United States

The difference between health-related and skill-related fitness

The difference between the norm- and criterion- referenced standard
Reliability of VO, max (ml/kg/min) in children and adolescents
Reliability of the One-mile run test in children and adolescents
Concurrent validity of the One-mile run in children and Adolescents
Test-retest reliability of field tests of curl-up

Validity of field tests of curl up in child and adolescent

Reliability and validity of field tests of trunk extension

Test-retest reliability of push up test

Validity of push up test

Test-retest reliability of field tests of hamstring flexibility

Validity of Back-saver sit and reach/Sit and reach

Comparing the measurement of physical activity in youth

-VI-

11

20

28

29

35

37

41

46

46

47

47

51

51

52

55

56

57

59

60

62

62

64



T 4-01

T 4-02

T 4-03

T 4-04

T 4-05

T 4-06

T 4-07

T 4-08

T 4-09

T 4-10

T4-11

T 4-12

T 4-13

T 4-14

T 4-15

T 4-16

T 4-17

T 4-18

T 4-19

T 4-20

T 5-01

Characteristics, FITNESSGRAM results, physical activity levels, television
viewing time among the 264 students

Characteristics, FITNESSGRAM results, physical activity levels, television
viewing time among the 264 students

Correlation between MVPA and some variables among the 264 students
Children’s Concept about aerobic exercise among the 264 students
Children’s favorite sports and the sports they play among the 264 students
Characteristics of the 62 boys between experimental and control groups
Characteristics of the 79 girls between experimental and control groups
FITNESSGRAM test between boys in experimental and control groups
FITNESSGRAM test between girls in experimental and control groups
FITNESSGRAM test between boys in two groups in age group (10-11yrs)
FITNESSGRAM test between boys in two groups in age group (12-13yrs)
FITNESSGRAM test between boys in two groups in age group (14-15yrs)
FITNESSGRAM test between girls in two groups in age group (10-11yrs)
FITNESSGRAM test between girls in two groups in age group (12-13yrs)
FITNESSGRAM test between girls in two groups in age group (14-15yrs)
Passing rate of FITNESSGRAM test in experimental and control groups
The stages of maturity on 39 Portuguese gt graders

Subjects characteristics and heart rates in 90-minutes indoor physical
education classes

Subjects characteristics and heart rates in 45-minutes indoor physical
education classes

Percentage of subjects with heart rates above 139bpm, 159bpm in sustained
periods in 90-minutes and 45-minutes physical education classes

Comparing FITNESSGRAM results between Portuguese and American
children in 2001-2002.

-VII-

95

96

98

100

101

102

102

103

103

104

105

106

106

107

108

108

109

110

111

112

117



LIST OF FIGURES

F 2-01:

F 2-02:

F 2-03:

F 2-04:

F 2-05:

F 2-06:

F 2-07:

F 2-08:

F 2-09:

F 2-10:

F2-11:

F 2-12:

F 4-01

F 4-02

F 4-03

F 4-04

F 4-05

F 4-06

F 4-07

F 4-08

F 4-09

Definition about health
The definition of optimal health

The health continuum

Prevalence of overweight and obesity, adults (15yr+) 1997, EU countries

Overweight in children and adolescent in the United States (1963-2000)

Percentage of adults aged 15 and over who have no physical activity in a

typical week, 1997, EU

Comprehensive School Health Model

School Health Coordinator Model

The complex relationships among physical activity, physical fitness, health

wellness and other factors

The complex interaction among

environmental factors

exercise,

genes,

nutrition

and

The relationships between physical activity and physical fitness of children

and adults

Trends in total daily energy expenditure with age

Result of FITNESSGRAM test among the 264 students

Overweight and obesity among the 264 students

Children’s physical activity levels (MVPA) among the 264 students

Children’s television viewing time among the 264 students
FITNESSGRAM test between boys in experimental and control groups

FITNESSGRAM test between girls in experimental and control groups

The curves of two students” heart rates in 90-minutes co-educatedl physical

education class (basketball)

Children’s sustained periods of physical activity in 90-minutes physical

education classes

Children’s sustained periods of physical activity in 45-minutes physical

education classes

-VIII-

10

11

14

31

32

69

74

97

97

98

103

104

113

113



DEFINITIONS OF TERMS

Health: A state of complete physical, mental, and social well-being and not merely the

absence of disease (WHO, 1946).

Physical Health: Absence of disease and disability; energy to accomplish daily tasks and

active leisure without undue fatigue (Neiman, 2002, p3).

Mental Health: Absence of mental disorders, ability to meet daily challenges and social

interactions without undue mental, emotional, or behavioral problems (Neiman, 2002, p3).

Social Health: Ability to interact effectively with other people and the social environment,

enjoying satisfying personal relationships (Neiman, 2002, p3).

Health behaviour: The combination of knowledge, practices, and attitudes that together
contribute to motivate the actions people take regarding health and wellness (Neiman,
2002, p3).

Health promotion: The process of enabling people to increase control over, and to

improve, their health (WHO, 1986).

Health-related and physical fitness: The components of physical fitness that have a
relationship with good health. The components are commonly defined as body
composition, cardiovascular fitness, flexibility, muscular endurance and strength

(Bouchard, Shephard & Stephens 1994).

Skill-related physical fitness: The components of physical fitness that have a relationship
with enhanced performance in sports and motor skills. The components are commonly
defined as agility, balance, coordination, power, speed and reaction time (Bouchard,
Shephard & Stephens 1994).
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Healthy: Operationally defined through FITNESSGRAM. Healthy (Healthy Fitness
Zone) represents those children who scored at or above the set criterion for test item. This
classification is indicative of having some degree of protection against diseases which

results from a sedentary lifestyle (CIAR, 1999).

Unhealthy: Operationally defined through FITNESSGRAM. Unhealthy represents those
children who scored below the set criterion for test item. This classification is indicative of
having an increasing risk of disease, which results from a sedentary lifestyle (CIAR,

1999).

Body Composition: A health-related component of physical fitness that relates to the
relative amounts of muscle, fat, bone and other vital parts of the body (USDHHS, 1996).

Cardiovascular Fitness: A health-related component of physical fitness that relates to
ability of the circulatory and respiratory systems to supply oxygen during sustained

physical activity (USDHHS, 1996).

Flexibility: A health-related component of physical fitness that relates to the range of
motion available at a joint (USDHHS, 1996).

Muscular Endurance: A health-related component of physical fitness that relates to the

muscle's ability to continue to perform without fatigue (USDHHS, 1996).

Strength: A health-related component of physical fitness that relates to the ability of the
muscle to exert force (USDHHS, 1996).

Non-communicable diseases (NCD): Diseases such as cardiovascular diseases,
hypertension, obesity, diabetes, chronic respiratory diseases, and some types of cancer-are

increasingly significant causes of disability and premature death in the world.



Primary Prevention: Those provided to individuals provided to prevent the onset of a
targeted condition (The U.S. Preventative Services Task Forces’ Guide to Clinical
Preventive Services-2"! edition, 1996).

Secondary Prevention: Identifies and treats asymptomatic persons who have already
developed risk factors or preclinical disease but in whom the condition is not clinically

apparent (The U.S. Preventative Services Task Force, 1996).

Physical Activity: Bodily movement produced by the contraction of striated muscle that

substantially increases energy expenditure (USDHHS, 1996).

Exercise: Planned, structured, and repetitive physical activity aimed at improving and
maintaining physical fitness; organized sports or games; transport; occupational physical

activity; and non-organized, recreational physical activities (ACSM, 2000).

Aerobic exercise: Exercise which uses oxygen to keep large muscle groups moving
continuously at an intensity that can be maintained for long time (Encarta Encyclopedia

Deluxe 2003).

Anaerobic exercise: Exercise that involves heavy work by a limited number of muscles,

maintained only for a short time (Encarta Encyclopedia Deluxe 2003).

Criterion-Referenced Standard: A predetermined standard of performance that
indicates whether the child has attained a desired level of performance. The child's
performance is compared to the standard rather than to other scores (Baumgartner &

Jackson, 1995).
Normal-Referenced Standard: A standard that scores a performance in relation to the
performance of other well-defined groups on the same test. In other words, children's

scores are compared with other children's scores (Baumgartner & Jackson, 1995).

Reliability: The degree to which a given test measures the same score or trait over a series

of trials, i.e. test-retest (Baumgartner & Jackson, 1995).
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Validity: The level at which a test item measures what it is supposed to measure, i.e.,

push-up and upper-body strength (Baumgartner & Jackson, 1995).

LIST OF ABBREVIATIONS

AAHPER American Association for Health, Physical Education, and Recreation

BMI Body Mass Index

CDC Centers for Disease Control and Prevention
CHD Coronary Heart Disease

CVD Cardiovascular Disease

DALY Disability Adjusted Life Year

HDL High-Density Lipoprotein

HIV Human Immunodeficiency Virus

HRM Heart Rate Monitor

IPAQ International Physical Activity Questionnaire
LBP Low Back Pain

LDL Low-Density Lipoprotein

MET Metabolic Equivalent

MHRR Maximal Heart Rate Reserve

MVPA Moderate to Vigorous Physical Activity
NCDs Non-communicable Diseases

OA Osteoarthritis

op Osteoporosis

PA Physical Activity

PE Physical Education

UNESCO United Nations Educational, Scientific, Cultural Organization

USDHHS U.S. Department of Health and Human Services
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VO, max Maximum Ventilatory Oxygen Capacity

WHO World Health Organization

Effects of School Aerobic Exercise Intervention

on Children’s Health-Related Physical Fitness:

A Portuguese Middle School Case Study

ABSTRACT

This dissertation study was primarily designed to (a) determine the current health-
related physical fitness and health-enhancing physical activity of Portuguese middle
school children and (b) determine the effects on Portuguese middle school children’s
health-related physical fitness of a one-school-year aerobic exercises intervention in
school physical education.

264 middle school children; aged 10 to 15 years were selected from four public middle
schools in the Minho region of Portugal. All subjects completed six health-related physical
fitness tests in FITNESSGRAM, including the One mile run, curl-up, push-up, trunk left,
sit-and-reach, and skinfolds test.

The body mass index (BMI) was included to measure children’s body composition. The
International Physical Activity Questionnaire (IPAQ) was selected and translated into
Portuguese to estimated children’s physical activity levels (especially for moderate to
vigorous physical activity - MVPA). The heart rate monitor was also used to measure
children’s physical activity levels in their different school physical education classes.

141 children aged from 10 to 15 years in one middle school (Minho region, Braga),
were selected from the sample 264 children to participate in a one-school-year (exclude
the two-month summer vacation and holidays) aerobic exercise intervention in their
school physical education classes. We randomly selected 2 classes from the 6", 7™ and 9™
grade levels. We then divided them into control and experimental groups. The control
groups (70 children; 31 male, 39 female) participated their normal, twice-weekly physical

education classes; the experimental groups (71 children; 31 male, 40 female) participated
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in a one-school-year physical education intervention that added health-enhancing physical
activity (aerobic exercises), nutrition and diet information, and some cognitive-behaviour
strategies to the normal physical education program. The 141 subjects took all the tests
before and after the intervention so as to compare the difference in their health-related
physical fitness testing between the same groups and between the two different groups,
according to the different age groups and genders.

The results revealed that 82.6% of the children failed to meet all minimum standards in
FITNESSGRAM that define what it means to be physically fit. More than 20% of the
children were overweight and about 7% of the children suffered from obesity (the latter
measurement completed by comparing individual BMI with the standard of international
Obesity Task Force. Results also show that more than half of the children are not physical
active, girls are less active than boys (r=-0.36, p<0.001). 19.2% of the study’s sample do
not participate in any physical activity outside school and girls exercise less outside school
than do boys (g: 27.6%: b: 10.3%). This study also shows that children who regularly
participate in moderate-to-vigorous physical activity has a moderate correlation with
children’s health-related physical fitness (ra=0.30, p<0.01; 140,=0.26, p<0.05; r4in=0.31,
p<0.05) and cardiovascular fitness (ry=0.41, p<0.01; rpe,=0.27, p<0.01; ri=0.30, p<0.05).
According to the heart rate monitoring in 28 7™ grade children in different indoor physical
education classes, we found that children have little opportunity to exercise aerobically
during their school physical education classes. On average, subjects spent 27.9 minutes
(42.6% of actual class time or 31.0% of schedule class time) in moderate-to-vigorous
physical activity with their heart rate above 139 bpm in the 90-minutes indoor physical
education classes, subjects spent 14.4 minutes (49.8% of actual class time or 32.0% of
schedule class time) in moderate to vigorous physical activity with their heart rate above
139 bpm in the 45-minutes indoor classes. Our study shows that traditional school
physical education is not effective to promote children health and children in school
physical education classes spend large amounts of class time being inactive and we also
found that a lot of time has been spent on changing clothes and taking shower.

While the intervention did not significantly improve children’s health-related physical
fitness testing in all components, it did produce some improvement in their health-related
physical fitness. For example, the children in the experimental groups showed greater

improvement in health-related physical fitness tests and more children in experimental

-XIV-



groups reached the level of physically fit in FITNESSGRAM. We also found the children
in experimental groups improved in some components, such as aerobic capacity
abdominal and upper body strength and endurance. The elder girls in experimental groups,
who had a two hours extracurricular aerobic training as a school team, significantly
improved in many health-related physical fitness items.

In conclusion, the school-based aerobic exercise intervention combined by some health
education was identified practicable and successfully. While a one school year
intervention and only in school physical education did not result in significant
improvement in all components of physical fitness. Our intervention indicates that aerobic
exericse can and should be adopted as a regular component of school physical education
programs. Active school physical education, active leisure, and school environments that
encourage good health and active lifestyle can contribute to the development of life-long

healthy lifestyle in children.
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Efeitos de uma intervenciao baseada em exercicios aerobicos

sobre a condicao fisica das criancas relacionada com a saude:

Um estudo de caso em escolas portuguesas EB 2,3
GuoYong Wang
RESUMO

Este estudo tem como principais objectivos determinar a condigdo fisica relacionada
com a saude dos estudantes portugueses do 2° e 3° ciclos do ensino basico e determinar os
efeitos de uma intervengdo com exercicios aerobicos na escola, durante a aula de educagao
fisica, ao longo de um ano lectivo.

Foram seleccionadas 264 criangas de quatro escolas publicas EB 2,3 entre os 10 e os 15
anos na regido do Minho. Todos os sujeitos realizaram os seis testes da bateria de
FITNESSGRAM: corrida de uma milha, abdominais, extensdes de bracos, extensdo do
tronco, senta e alcanga e medigdo das pregas adiposas. O indice de massa corporal foi
incluido para medir a composicdo corporal das criancas. O Questionario Internacional de
Actividade Fisica (IPAQ) foi traduzido para portugués e aplicado para avaliar os niveis de
actividade fisica (principalmente de moderada a intensa - MVPA). O monitor da
frequéncia cardiaca foi usado para medir os niveis de actividade fisica das criangas nas
aulas de educacdo fisica.

141 criangas entre os 10 e os 15 anos foram seleccionadas numa das escolas, da amostra
de 264 criancas, para participarem numa intervencdo com exercicios aerobicos durante as
aulas de educacao fisica na escola ao longo do ano lectivo. Seleccionamos aleatoriamente
duas turmas de 6°, 7° e 9° anos e separamo-las em grupo de controlo e grupo experimental.
Os grupos de controlo (70 criangas: 31 rapazes, 39 raparigas) participaram normalmente
nas aulas de educacio fisica duas vezes por semana; os grupos experimentais (71 criangas;
31 rapazes, 40 raparigas) participaram numa interven¢do que acrescentou ao programa
normal de educacdo fisica: actividade fisica para melhorar a satde (exercicios aerobicos),
nutri¢ao, informacao sobre dieta e algumas estratégias cognitivas e de comportamento. Os
141 sujeitos realizaram todos os testes antes e depois da intervencao para compararmos as

diferengas da sua condic¢@o fisica relacionada com a saude entre os mesmos grupos (antes
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e depois) e entre o grupo experimental e o de controlo, de acordo com os varios grupos de
idade e géneros.

Os resultados revelaram que 82.6% das criangas ndo conseguiram atingir os resultados
minimos no FITNESSGRAM que definem uma boa condicdo fisica. Mais de 20% das
criancas sdo gordas e aproximadamente 7% das criancas sofrem de obesidade
(comparando o indice de massa corporal individual com os padrdes do Grupo de Trabalho
Internacional sobre a Obesidade). Os resultados também mostram que mais de metade das
criangas ndo sdo fisicamente activas, as raparigas sdo menos activas que os rapazes (r=-
0.36, p<0.001). 19.2% da amostra ndo participam em qualquer actividade fisica fora da
escola e as raparigas fazem menos exercicio fora da escola do que os rapazes (raparigas:
27.6%; rapazes: 10.3%). Este estudo também mostra que existe uma correlagdo moderada
entre a participacdo regular em actividade fisica moderada a intensa e a condigdo fisica
relacionada com a saude (r todos=0.30, p<0.01; r rapazes=0.26, p<0.05; r raparigas=0.31,
p<0.05) e a condi¢do cardiovascular (r todos=0.41, p<0.01; r rapazes=0.27, p<0.01; r
raparigas=0.30, p<0.05). De acordo com a monitorizagdo da frequéncia cardiaca de 28
criangas do 7° ano em diferentes aulas de educagdo fisica no ginasio verificamos que as
criancas tém pouca oportunidade de realizar exercicio aerdbico nas aulas de educacgdo
fisica escolar. Nas aulas de educacdo fisica de 90 minutos, os alunos realizaram em média
27.9 minutos (42.6% de tempo real de aula ou 31.0% de tempo de aula de acordo com o
horario) de actividade fisica moderada a intensa, com a frequéncia cardiaca acima de 139
pulsagdes/minuto. Nas aulas de 45 minutos, os alunos realizaram 14.4 minutos (49.8% de
tempo real de aula ou 32.0% de tempo de aula de acordo com o horario) de actividade
fisica moderada a intensa com uma frequéncia cardiaca acima de 139 pulsagdes/minuto. O
nosso estudo mostra que a educacdo fisica escolar tradicional tém muito tempo de
reduzida actividade durante as aulas de educacido fisica escolar e passam muito tempo nos
balnedrios.

Apesar de a intervencdo ndo ter melhorado significativamente a condigdo fisica das
criangas relacionada com a saide em todos os seus componentes, houve algumas
melhorias. Por exemplo, as criangas dos grupos experimentais mostraram melhorias
superiores nos testes de condicdo fisica relacionada com a satide e houve mais criangas
nos grupos experimentais a atingirem os niveis de boa condigdo fisica no

FITNESSGRAM. Também verificimos que as criangcas dos grupos experimentais
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melhoraram em algumas componentes, tal como capacidade aerdbica, a forga abdominal,
forca dos membros superiores e endurance. As raparigas dos escaldes etdrios mais
elevados dos grupos experimentais, que tiveram duas horas de treino aerobico extra-
curricular, melhoraram significativamente em muitos itens da condigao fisica relacionada
com a saude.

Em conclusdo, a intervencdo com exercicios aerdbicos na escola combinados com
alguma educacdo para a saude, foi considerada realizavel e bem sucedida, enquanto uma
intervengdo apenas em educagdo fisica escolar ndo resultou em melhoria significativa dos
diversos testes de condicdo fisica. A nossa intervengdo indica que o exercicio aerobico
pode e deve ser adoptado como uma componente regular dos programas de educagdo
fisica escolar. A educacao fisica escolar aerdbica, o lazer activo e os ambientes escolares
que potenciem a actividade fisica podem contribuir para o desenvolvimento de estilos de

vida activos e saudaveis das criancas.
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