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ABSTRACT 

 
Regular Physical activity (PA) and exercise plays a vital role in the health and 

well-being of people of all ages, and its associated with positive outcomes relating to 
weight status, cardiometabolic markers, chronic disease prevention, bone health and 
mental health. Genetic factors are the strongest determinants of bone mass, but PA 
and exercise with loading of the bone also has a major impact on bone mass as well 
as on bone strength. Physical activity has been proposed as a key factor for 
developing healthy bones in childhood and adolescence, mainly when high-impact and 
weight-bearing exercise above a certain intensity and duration. It has been associated  
with bone accretion showing an important osteogenic effect, mainly when high-impact 
and weight bearing physical activity occur. Muscle mass is also a determinant of bone 
development. Several studies have examined the association between PA and bone 
health among youths. 
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ABSTRAK 

 
Melakukan aktivitas fisik secara teratur sangat berperan penting dalam 

kesehatan dan mempunyai dampak yang positif terhadap status berat badan 

seseorang, petanda kardiometabolik, pencegahan penyakit kronis kesehatan tulang 
dan kesehatan mental.Faktor genetik merupakan salah satu faktor penting terhadap 

massa tulang, tetapi aktivitas fisik dan latihan fisik juga berpengaruh terhadap 
massa tulang maupun kekuatan tulang seseorang, karena aktivitas fisik dengan 

intensitas tinggi dan yang bersifat pembebanan mempunyai efek osteogenik. 
Kekuatan otot seseorang juga merupakan faktor penting dalam pertumbuhan 

tulang. Beberapa penelitian menyatakan bahwa aktivitas fisik yang teratur  

berhubungan dengan kesehatan tulang terutama usia remaja. 
 

Kata kunci: aktivitas fisik, osteogenik, massa tulang, kekuatan tulang 
 

  



INTRODUCTION 

Regular Physical activity (PA) 
and exercise plays a vital role in the 
health and well-being of people of all 
ages, and its associated with positive 
outcomes relating to weight status, 

cardiometabolic markers, chronic 
disease prevention, bone health and 
mental health.1,2 For children and 
youth, regular participation in PA is 
important for establishing positive 
behaviours that can be maintained 
throughout the life course.3 

Low peak bone mass has been 
considered as a risk factor for 
developing osteoporosis later in life.4,5 
Genetic factors are the strongest 
determinants of bone mass, but PA and 
exercise with loading of the bone also 
has a major impact on bone mass as 
well as on bone strength.6,7,8,9 

DISSCUSSION 

GLOBAL RECOMMENDATIONS ON 
PHYSICAL ACTIVITY FOR BONE 

HEALTH 5 - 17 YEARS OLD 

muscles, such as push-
ups, and exercises for strong 
bones, such as jumping and running, 
(3) many vigorous activities 
can help you build strong muscles and 
bones, including anything involving 

running and jumping, such as 
gymnastics, martial arts and football, 
(4) children and young people 
should reduce the time they spend 
sitting watching TV, playing computer 
games and travelling by car when they 
could walk or cycle instead.10  
 
THE ROLE OF PEAK BONE 

STRENGTH IN THE PRIMARY 
PREVENTION OF OSTEOPOROSIS  

Preventative strategies against 
osteoporosis can be aimed at either 
optimizing the peak bone mass 
obtained, or reducing the rate of bone 
loss.11 Optimization of peak bone mass 
during childhood and adolescence is a 
key determinant of adult skeletal health 
and it may decrease the risk of 
osteoporotic fractures by 50%.12,13 
Exercise has been associated  with 
bone accretion showing an important 
osteogenic effect, mainly when high-
impact and weight bearing physical 
activity occur.14 Muscle mass is also a 
determinant of bone development.15 

The theoretical foundation for a 
direct effect of exercise on bone mass is 
based on the relationship between the 
intensity of pressure or strain on bone 
and the adaptation of bone stimulus.13 
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According to World Health 
Organization, to maintain a basic level of 
health, children and young people 
aged 5 to 17 need to do (1) at least 60 
minutes of physical activity every day –
 this should range from moderate 
activity, such as cycling and play-
ground activities, to vigorous activity, 
such as running and tennis, (2) on three 
days a week, these activities 
should involve exercises for strong 
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Figure.1 model describing the potential role of maturity and the level of exercise participation 
during growth in the attainment of optimal peak bone mass, structure, and strength, and the 
sub-sequent effect on fracture risk.15 

 

EXERCISE DURING GROWTH HAVE 
A LONG-TERM EFFECT ON BONE 

HEALTH 

Exercise has been proposed as a 
key factor for developing healthy bones 
in childhood and adolescence, mainly 
when high-impact and weight-bearing 
exercise above a certain intensity and 
duration. Several studies have 
examined the association between PA 
and bone health among youths.14 

 
Sports participation and bone 

health 

According to their characteristics, 
sports can be described as osteogenic 

(weight-bearing exercise) and non-
osteogenic (non weight-bearing 
exercise). Apart from numerous health 
benefits football, basketball and 
badminton is considered as an 
osteogenic sport both in childhood and 
adolescence as bone mass is 
augmented.16-20 In contrast, sports such 
as cycling or swimming are associated 

with no change or a reduction in bone 

mass when compared to 
controls.21,22,23,24,25,26,27,28,29,30,31 

Tan et al noted that of the 13 
observational studies they reviewed 
regarding associations between 
organized sports participation and bone 
strength, all 13 showed a positive 
association.32 That is, young athletes 
had significantly greater bone strength 
than nonathletes across various 
measurement sites (proximal femur, 
tibia, radius, humerus, lumbar spine) 
and across all maturity groups.  
 
Plyometric exercise intervention to 
increase bone health 

 Research in early puberty has 
shown that a novel and easily 
implemented 8 month Plyometric Jump 
Training (Bounce at the Bell; ~3 min/ 
day) enhanced bone mass at the weight 
bearing proximal femur [49]. Mackelvie 
et al. showed that a 7 month jumping 
intervention (10 min, 3 times/week) 
was associated with more bone at the 

FN and lumbar spine (LS) in early 
pubertal girls, and these results were 

Maturity 
Peak Bone Mass , Bone Structure Enhanced and Bone Strength  

 

 

Bone Gains Preserved 

 

 

Fracture Risk  

Exercise 
Initiated 

Before or During 
Puberty 

Level of  
Exercise 

Particiption  

Exercise 
Stimulus 

Reduced or 
Ceased after 
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maintained after 2 years.33,34 In 
addition, prepubertal Asian and 
Caucasian boys of average or low body 
mass index (BMI) augmented bone 
mineral accrual at several regions after 
a 7 month jumping intervention (10 min, 

3 times/week).  
 

School based physical activity 
intervention and bone health 

School-based study, Weeks et al 
randomized 99 adolescents to 
intervention and control groups for 8 
weeks. Intervention group participants 
substituted 10 minutes of jumping 
activity for normal PE warm-up 
activities, while the control group 
maintained normal PE warm-up 
activities. Jumping activities were 
designed to apply high strain loads to 
the skeleton and included jumps, hops, 
squat jumps, lunges, and skipping. 
After 8 weeks, participants in the 
intervention group gained significantly 
more bone mass at the femoral neck, 
trochanter, and calcaneus than the 
controls.35 

School-based study, Macdonald 
et al randomly assigned 202 boys 
(aged 9-11 years) to intervention and 
control groups with the boys in the 
intervention group participating in a 
bone loading program not provided to 
the control group.36 The bone loading 
program consisted of 2 components: a 
“15 × 5” component that included 15 
minutes 5 days per week of activities 
such as skipping, dancing, playground 
circuits, and resistance exercises with 
elastic bands and a “Bounce the Bell” 

component that consisted of a simple 
jumping activity that required students 
to perform either counter-movement 
jumps or side-to-side jumps 3 times per 
day, 4 days per week. Control 
participants engaged in normal 
physical education activities during two 
40 minute physical education classes 
per week. Peripheral quantitative 

computed tomography showed that the 
16 month intervention effectively 

increased bone strength of the tibia to a 
greater extent in the intervention group 
than in the control group.  
 
CONCLUSIONS  

Low peak bone mass has been 

considered as a risk factor for 
developing osteoporosis later in life. 
Genetic factors are the strongest 
determinants of bone mass, but PA and 
exercise with loading of the bone also 
has a major impact on bone mass as 
well as on bone strength. Optimization 
of peak bone mass during childhood 
and adolescence is a key determinant 
of adult skeletal health and it may 
decrease the risk of osteoporotic 
fractures by 50%. Exercise has been 
associated with bone accretion showing 
an important osteogenic effect, mainly 
when high-impact and weight bearing 
physical activity-occur. Muscle mass is 
also a determinant of bone 
development. 
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