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DISEINUA
Hezurraren Biologia: Ehun dinamikea. ... 7
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Hezurraren indarra ehun , . _
kopuruaren araberakoa da (BMC), \ =
materialaren osaketaren araberakoa o i 1

eta material horren antolaketa /
geometrikoaren eta mikro : 4=
arkitekturaren araberakoa R -

uckwalter JBJS 1995; 77 1256-1275
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Hezurraren Biologia: Ehun d;{iogalaglikoa Ariciar catage
Proxinal /

Hezurrak duen trakziorako N </ \_ orgy o
erresistentzia burdinurtuaren — Epiphysealine
antzekoa da. Hala ere, 3 aldiz e e

arinagoa da eta 10 aldiz malguagoa, B! Compct bons
eta aldaketa fisiologiko eta | (7
mekanikoel modu jarraituan |
egokitzeko gaitasuna du. 1 Medulary cavy
Hezurra etengabe aldatzen da %_ e
hormonen seinaleel eta seinale Nkt ey
mekanikoel erantzunez
—
oistal

Buckwalter. JIBJS1995; 77: 1256-1275
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Hezurraren egitura: Hezur kortikal eta arola
Hezur kortikalaren konpresio indarra 10

arolak (trabekularra) osaketa aldiz handiagoa da. Hezurdura
berdina dute baina BMDan helduaren 980 da eta muina eta hezur

ezberdinak dira trabekularra inguratzen du

Hezur kortikalak (konpaktoa) eta

Ornoak, pelbiseko hezurrak eta hezur luzeen metafisiek hezur trabekularraren
zat1 handia dute, hezur kortikalaren geruza txiki batez babestutakoak. Hezur
kortikalak hezur luzeen diafisia osatzen du

Fii. 1

Longnudinal seetion of a human phalanx. showing the central marrow space and the distribution of cortical and cancellous bone i a typical
tabular (long) bone. The metaphyses contain most of the cancellous bone. The cortical bone decreases in thickness from the mud-part of the
diaphysis tothe metaphyses. where the plates of cancellous bone are arranged to support the subchondral bone. Large long bones, such as the
femur. tibia, and humerus, have the same structural pattern. { Reprinted. with permission. from: Buckwalter. 1. AL, and Cooper, R, R.: Bone
structure and function. In Instructional Course Lectures. The Amerncan Academy of Orthopacdic Surgeons, Vol, 36, p. 29, Park Ridge. lllinos

The American Academy of Orthopacdic Surgeons, 1987 ) BUCkwalter. t]B.]S 1995, 77 125'6' 1275
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Hezurraren egitura:

Hezur luzeetan diafisiaren hezur kortikalak
bihurdurei eta tolestear1 erresistentzia
handiena ematen die.

Metatis1 eta diafisian masa kortikal
subkondrala, hezur trabekularrarekin eta
kartilagoarekin batera deformazio
handiagorako aukera ematen dute eta

inpaktyak xurgatzen dituzte

czurren €gItula €Zarlil
kargelr emandako
erantzunaren, hormonen
eraginen eta abarren arabera
aldatzen da (hezur

trabekularrak jarduera

Buckwalter. JBJS1995; 77: 1256-1275
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matrizea betetzen duten zelula-
prozesu konplexuen sistema landu
batean

kolageno

(Ca(PO4)s)

algutasuna®

Colageno a: Kaltzioa,

zuntzak, Magnesioa,

hezur fluorra, 02
proteinare wnd onghudnaisacton | Oswoareintecune
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e e e DISEINCA
Modelazioa eta birmodelazioa
R .
hauek dira:
a) Osteozitoak, osteonetan daudenak >
b) Osteoblastoak formazioaz arduratzen direnak -
c¢) Osteoklastoak berriz xurgatu eta ezabatzen dutenak a2
. Bone-lining cells: @stc ok 12 stoengarduera est 1-dute Osteoblastoa

estunulatze
.4

i - ol
Osteozitoek hezurren materiala egonkortzen dute,
mikrofakturak hautematen dituzte, hezurren ehunaren
deformazioen kantitatear: eta banaketar1 erantzuna
ematen diote eta minerala erregulatzen eta hezurren
arkitekturan mplikatuta daude.
Osteoblasto eta osteoclastoek beharren arabera hezur

kortikala eta arola sortzen dute (modelazioa)

- — —
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-
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Buckwalter. JBJS1995; 77: 1256-1275
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Mineralizazioa: Hezurren zurruntasuna handitu

eragina dute, 10, 15

ge of mineralization. The deposition of mineral occurs in a highly ordered fashion with an axial
ms. Individual, plate-like crystals appear as dense lines when viewed on edge (1). Because the

they appear as less dense outlines (2). (Reprinted. with permission. from: Glimcher. M. J.. and
of bone. and the mechamism of calcification. In Treatise on Collagen. edited by B. S. Gould. Vol. 2.

Buckwalter. JBJS1995; 77: 1256-1275
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JARDULRA FISIKOA JARIATZL HORMONALA AZLELEROMISTRIA 1 40-50 urteetatik

DTSt

Bizitzan zeharreko hezur masaren zikloa

Cuando la masa
Osea estd por
encima del nivel
MASA OSEA de fractura, los

huesos resisten las
\ PICO DE MASA OSEA fracturas.
/ La masa e\ ~\

se mantiene

con el reem-

plazo de la
NIVEL DE hormona, pero

--------------ll---.-msnlrnays----.---ll- - o wm o o -

FRACTURA

Emakumeak
hezur
kortikalaren %35
galtzen du eta
hezur
trabekularraren
%60 (gizonak

Menopausia

sin él. Las fracturas
pueden ocurmr
con facilidad si la
masa osea cie por
debajo del nivel de
fractura,

| | | I |
15 anos 30 50 65 80

Alfonso. Univ.Navarra 2005: 77: 1256-1275
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Osteoporosia

. T Apurtu
ostean
THezurrak hllt.ZGkO
apurtzeko arriskua
gaitasuna

Hezurra azkar galtzea
(hezur erresortzioaren
eta osaeraren arteko
desoreka)

Osteoporosia hezurren
desoreka orokortua da, hezur
masa murriztu eta hezurraren

arkitektura narriatzeagatik
ezaugarritzen dena.

Kruger & Wolber. Nutrients 2016; 8: 376-388
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JARDULRA FISIKOA

JARIATZL. HORMONALA

AZLELEROMISTRIA

JF PROGRAMARLN

Definiciones de la OMS basadas en

los niveles de densidad mineral osea*

Normal
La DMO es +1 0 -1 DE de |3 media de los adultos jovenss

Osteopenia (masa 6sea baja)
DMG entre -1 y -2,5 DE por debajo de la media de adul-
tos jovenes

Osteoporosis
DMG es - 2,5 DE o mas de 12 media de adultos jovenes

Osteoporosis severa (establecida)
DMG mayor de - 2,5 DE y una o mas fracturas por

osteoporosis
*basado an la medicon por DXA de cadera, columna o antebrazo

Nota Por cada desvio estandar (DE) inferior a la densidad mineral
Gsea maxima, el resgo de fractura aumenta entre el 50 y &l
100%. Los mismos valores de DMO se usan provisoriamente
para los hombres, ya gue en |a actualidad hay pocos datos sobre
DM y fracturas en los hombres.

Osteoporosia

Dlgarren

mailako
osteoporosia
echen
mailako
osteoporosia

Inboluziokoa
(>50 urte)

Ideopatica
(<50 urte)

DISEINUA

Zahartzarokoa
(hormona
paratiroidea eta D

Growth factors
defektua

Kruger & Wolber. Nutrients 2016; 8: 376-388
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Osteoporosia neurtzea: DXA

Fémur izquierdo Densidad 6sea

Ref. de la densitometria:

DMO (g/ecm?)

1,22
1,10
0,98

0,867

Cuello (DMOLJ :
-score

20 30 40 50 60 70
Edad (afios)

1 2 3
DMO Adulto-Joven Ajust. a edad

Regién (g/cm?) (%) Puntuacién (%) Puntuacién
Cuello 0,666 68 -2,6 79 -1,5
Wards 0,560 61 -2,7 83 -0,9
Troc. 0,553 70 -2,2 78 -1,4
Diafisis 0,850 - - - -
Total 0,714 71 -2,4 80 -1,5
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Osteoporosia neurtzea: DXA

Columna AP Densidad 6sea

Ref. de la densitometria: L2-L4 (DMUAJ .

DMO (g/cm?) -score

o 30 40 50 60 70 80 90 100

Edad (afos)

1 2 3
DMO Adulto-Joven Ajust. a edad

Regidn (g/cm?) (%) Puntuacién (%) Puntuacién
L1 1,025 91 -0,9 108 0,7
L2 1,124 94 -0,6 111 0,9
L3 1,061 88 -1,2 104 0,4
L4 0,981 82 -1,8 97 -0,3
L1-14 1,047 89 -1,1 105 0,4
L2-.4 1,053 88 -1,2 104 0,3
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Zergatik herrialdeen arteko desberdintasun hori?
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Fig. 2 Word standardised hp fracture rates (/100,00(¢vear) in men
and women

o UU““

260 4(;0 600
Incidence (rate/100,000)

Fig. 1 Age-standardised annual incidence of hip fractures in women

(/100,000) according to country together with the colour codes Kanl S, OSteOporOS | nt 2012; 23: 2239-2256
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Figure 3. Non-traumatic fracture incidence (per 100 people) of hip, vertebral, and other bones for
women versus men aged 50+ in select countries in 2010. Graph compiled from data published in

Wade et al. [6]. Kruger & Wolber. Nutrients 2016; 8: 376-388
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JARDULRA FISIKOA JARIATZL HORMONALA AZLLEROMITTRIA JF PROGRAMARLN
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Zergatik herrialdeen arteko desberdintasun hori?

Fig. § Hip fracture mates for men and women combined in different countnes of the world categonised by nsk. Where estimates are available,
countries are clour coded red (annual incidence =250V100,000), arange (150-250/100,000) or green (<150/100,000)

Kanis. Osteoporos Int 2012; 23: 2239-2256
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JARDULRA FISIKOA JARIATZL HORMONALA AZLLEROMITTRIA JF PROGRAMARLN

DISEINUA

Fig. 6 Ten-year probability of
a major fracture (in percent) in
men and women aged 65 years
with a prior fragility fracture
(and no other dinical nsk
factors) at the threshold of
osteoporosis as judged by BMD
at the femomal neck (1e. a T-
score of =2.5 SD). The body
mass index was set at 24 kg'm’

Now Zaand
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10 year probability (%)

Kanis. Osteoporos Int 2012; 23: 2239-2256
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Kruger & Wolber. Nutrients 2016; 8: 376-388
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Table 1 Chnical nsk factors used for opportunistic case finding [1]*

Age

Sex

Low body mass index

Previous fragility fracture, particularly of the hip. wnist and spine
including morphometric vertebral fracture

Parental history of hip fracture

Glucocorticoid treatment (5 mg prednisolone daily for
3 months or more)

Current smoking

Alcohol intake, three or more units daily

Rheumatoid arthnitis

Other secondary causes of ostcoporosis

*Untreated hypogonadism in men and women, ¢.g.. premature
menopause. bilateral oopherectomy or orchidectomy, anorexia
nervosa, chemotherapy for breast cancer, hypopituitansm

*Inflammatory bowel discase, ¢.g. Crohn's discase and ulcerative

colitis. It should be noted that the nisk 1s m part dependent on the use
of glucocorticoids. but an independent nsk remains after adjustment
for glucocorticond exposure.

*Prolonged immobility, e.g.. spinal cord injury, Parkinson’s discase.
stroke. muscular dystrophy, ankylosing spondylitis

*Organ transplantation

*Type | diabetes

*Thyroid disorders. ¢.g.. untreated hyperthyroidism, over-treated
hypothyroidism

*Chronic obstructive pulmonary discase

“With permission of the World Health Organization Collaborating Centre
for Mctabolic Bone Discases, University of Shefficld Medical School, UK

DISEINUA

Ten year probability of a major osteoporotic fracture (%)
50

Consider treatment

10
No treatment

40 50 60 70 80 90
Age (years)

Fig. 3 Management chart for ostecoporosis. The dotted line shows the
intervention threshold, 1e.. the probability at whixch intervention s
recommended. The orange shaded area shows the limits of fracture
probabilities for the assessment of BMD (BMD assessment thresholds).
Reproduced with permission of the World Health Organization
Collaborating Centre for Metabolic Bone Discases, Unmiversity of
Shefficld Medical School, UK [09cal35]

Kanis. Osteoporos Int 2010; 21(2): 407-413
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FRAX galdetegia® https://www.shef.ac.uk/FRAX/tool.jspPlang=sp

Figura 1

Fracturas por osteoporosis y Densidad Mineral Osea

(DMO)

Tasa de fractura (/1000 personas por ano)

50 — Osteopenia
40 -
30
20

10

.0 05 090 -05 -1.0 -1.5 -2.0
T-score de DMO

pais: Reino Unido Nombre/ID:
Cuestionario:
1. Edad (entre 40-90 afios) o fecha de nacimiento
Edad: Fecha de Nacimiento:
68 A M: D:
2. Sexo ' Hombre ® Mujer
3. Peso (ka) 483
4, Estatura (cm) 178
5. Fractura previa ® o g
6. Padres con Fractura de Cadera SN O
7. Fumador Activo JNo ®g
8. Glucocorticoides ONg ®gf
9. Artritis Reumatoide ONg @5

-2.5 -3.0 35

La DMO es un fuerte
predictor de riesgo de
fractura. Sin embargo, la
mayoria de las fracturas

se producen en mujeres
con DMO por encima del
umbral de osteoporosis,
generalmente, en el rango
de la osteopenia (Siris et al,

2001)
Sobre los Factores de riesgo
Figura 2
INe @i FRAX® utiliza factores de riesg

10. Osteoporosis secundaria
11. Alcohol, 3 o mas dosis por diz

12. DMO de Cuello Femoral

T-Score |26
Borar

IMC: 15.2

La probabilidad de diez afios de fractura (%) @

Mayor osteopordtica

®No ISP

F-9

o independientes

Bl sin informadian sobre DMO

La fractura de cadera

(intervaio de confianza del 95%)

Riesgo relativo de fractura de cadera

fractura Amecedente  Tabaguemo

Si usted tiene un valor TBS, haga | Ajuste con TBS i [::‘:I::r Eau

clic aqui:

D Ceny Informacidn sobs I

Uso de ¥ unidadas Araritis
ecorticodes de afzohol reumeteldes
@ algisna pordia
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FRAX galdetegia® https://www.shef.ac.uk/FRAX/tool.}sp

Figura 4
La probabilidad de fractura esta relacionada con la edad, la DMO y el género

En lugar de aplicar el mismo riesgo refativo para disminucion de la DMO a todas fas edades, FRAX® permite hacer un clculo
mas individualizado que considera fa DMO y su interaccicn con |a edad.

v
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A — ! Umbral de ; =
5 < Mujeras © st Edad de las
E | % 10 - i J'HU;-E"F"E',F sueras
]
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Edad (afos)
-score de la DMO
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Nutizpagiamsisopprosia

e https://www.iofbonehealth.org/calcium-calculator

lekaleak/barazkiak/esnekiak/fruitu
lehorrak/zerealak (800-
1000mg/eg)
+ D Bit (Ca xurgatzea
hobetzen du)
(>50nmol/L odolean)

Ca osagarriak hartzea giltzurrunean harriak
1zateko eta CdV gaixotasunak 1zateko

Homeostasia
Ca gabeza Ca hestean
eta giltzurrunetan

xurgatze
handiagoagatik
ordezkatzen da, eta
hezurrak ateratzea

Soja et#'eRitdrritako
produktuak (tofua):
Fitoestrogenoak. Horl
kontsumituta osteoporosiaren
eragin txikiagoa PM emakume
txinatar eta japoniarretan (ez
Potasicaskordaen)dieta

Xurgatze gaitasunean
aldaketak

Asiarren %50 cta ez-

asiarren %75ek ez
dituzte sojaren

alkalinoa
Frutak (kiw1) eta barazki
berdeak kontsumitzeak hezur
erresortzioa murrizten du

1soflavonak xurgatu
eta metabolizatzen

Kruger & Wolber. Nutrients 2016; 8: 376-388

(T 1)\




KONTZLPTUA - LPIDEMIOLOGIA ARRISKU FAKTOREAK TRATAMENDUA
JARDULRA FISIKOA JARIATZL. HORMONALA AZLLEROMICTRIA JF PROGRAMARLEN
DISEINU A
Nutrizioa eta osteoporosia
Dietary Reference Intakes: Macronutrients
Nutrient Function Life Stage RDA/AI* AMDR" Selected Food Adverse effects of excessive
Group gid B Sources consumption
Protein and Serves as the Infants Proteins from animal | While no defined intake level at
amino acids major structural 0-6 mo 9.1 ND® sources, such as which potential adverse effects
component of all 7-12 mo 11.0 ND meat, poultry, fish, of protein was identified, the
cells in the body, eggs, milk, cheese, upper end of AMDR based on
and functions as Children and yogurt, provide complementing the AMDR for
enzymes, in 1-3y 13 5-20 all nine carbohydrate and fat for the
membranes, as 4-8y 19 10-30 indispensable amino | various age groups. The lower
transport carriers, acids in adequate end of the AMDR is set at
and as some Males amounts, and for this | approximately the RDA..
hormones. 9-13y 34 10-30 reason are
During digestion 14-18 y 52 10-30 considered
and absorption 19-30 y 56 10-35 “complete proteins”.
dietary proteins 3150 y 56 10-35 Proteins from plants,
o~ 1 g/kg are broken down 50-70 y 56 10-35 legumes, grains,
to amino acids, >70y 56 10-35 nuts, seeds, and
PRO which become the vegetables tend to
building blocks of Ecriihe be deficient in one or
OStCOp these structural 9-13 34 10-30 more of the
. and functional 14-1 ay 46 10-30 indispensable amino
orosia compounds. Nine y 46 10-35 acids and are called
of the amino ;?'533 y 46 10-35 ‘incomplete
acids must be .y 46 10-35 proteins’. Vegan
provided in the 50-70y 46 10-35 diets adequate in
diet. these are >T0y total protein content |
termed can be *complete” by |+
indispensable Pregnancy combining sources
amino acids. The | =18y 71 10-35 of incomplete
body can make 19-30y 71 10-35 proteins which
the other amino 31-50y 71 10-35 different
acids needed to ) indispensable’
synthesize Lactation acids.
specific structures | =18y 71 10-35
from other amino | 19-30y 71 10-35
31-50y

acids.

71

10-35

Hanley & Whiting. J Clin Densit 2013; 16(4): 420-425
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Nutrizioa eta osteoporosia

Tabla 1: PROPUESTA DE INGESTAS DIETETICAS DE REFERENCIA (IDR) PARA POBLACION ESPANOLA.
FESNAD - 2010

Timin Ribofla Niacia p:‘nh VitB, Biotma A vaB, VaC  VirA RE VK Fs Z= 1 $s & o M A F M2 Mo
2o e omp ow O o mg o =g = m® p o ow” O = o o = W
Edad m m mg U "
Obmees 02 04 3 17 02 5 & 0.4 35 00 40 20 43 30 6 10 03 02 120 180 001 0003 20
T2mees 03 04 5 18 04 § 003 EH] 330 50 25 80 40 8 15 63 53 30 M 05 06 30
1-3 ados 05 08 s 20 06 s w07 % %00 60 30 80" 40 80 20 04 11 1000 130 07 12 17
49 xdos 67 09 11 30 09 1% L 45 0 s 80" 60 % 20 06 IS5 1200 150 10 135 2
-9 ados o8 11 12 30 10 12 200 12 45 450 70" 58 0% 65 10 25 07 19 10 180' 100 1§ 2
Varones
103a 10 13 15 40 12 0 ™ 18 0 600 n & 12%% g0 13 35 10 25 1300 2300 20 19 4
41938 12 15 15 50 14 25 30 2 &% 500 15 U™ 11 1%0* 50 10 35 1500 2300 30 22 4
W0Wades 12 16 18 50 15 0 00 2 &% 700 1510 90" 95 1% 55 L1 35 1500 2300 40 23 45
303%a0c 12 16 18 50 13 LR " T 1 &% 0 151 0% 835 1% 55 L1 35 L300 2300 40 23 43
Hoador 12 16 18 50 15 LR T Y & 700 1IN 80% 95 150 55 L1 35 L300 2300 40 23 45
30-56 afios 12 16 17 5.0 13 30 300 2 0" 00 13 12 80" 93 150 5 11 30 13000 20000 40 2 43
6-6adec 11 16 17 50 16 30 300 20 W' 70 1510 10" 10 150 S5 L1 30 1300 2000 40 23 43
=70 afos 11 14 16 50 16 W 300 20 W 151 W' 100 100 0§35 L1 30 1200 1800 40 23 45
Mz
103a8s 09 12 1B 40 11 N ™ 18 0 600 n & sEBI gg 130 35 L0 M 1300 2300 20 16 34
1419a8s 10 12 14 50 13 2% 00N 2 ®F 600 15 gem3 g0 150% 45 L0 24 1500 2300 30 16 4
NWader 10 13 14 50 12 0 W% 20 8¢ 6 15 0 1% 70 1300 0§35 L1 25 L300 2300 30 18 43
30-3%a8c 10 13 14 50 12 LI Y &% &0 15 0 1B 70 10 55 L1 25 1300 2300 30 18 43
W049adr 10 13 18 30 12 30 00 2 & &0 15 %0 % 70 10§35 LI 25 1300 2300 30 18 43
0-59ades 10 13 18 50 12 M W 20 &% e 15 %0 1% 70 10 55 L1 N 13000 200" 30 18 49
6068ados 10 12 14 50 12 EVIRE . T 1 0% 500 15 %0 0%% 70 10 S5 Ll 20 1300 2000 30 18 43
=70 adlos 10 12 14 s 12 LV T 1 ) 15 %0 10" 70 10 55 Ll 20 1200 1800 30 18 45
Esbanso L2 10 15U 60 LSt 30 sew 2w s e 15 90 BAR QoS IBAl SRl 110 30 L300 2300 30 20 30
Lacnazcia 14 L7 18 0 L& 35 M0 26\ 1000 950 v %0 I 12X N0' 700 L& 45 1300 2300 30 26 0
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Nutrizioa eta ¢ L T4 3- FACIORES QUE INFLUYEN EN A BIODISPONIBILIDAD DEL Carcig
AUMENTAN LA ARSORCION

-2
18
I
15
B
12 : |
30 Yogures/quesas | |_ Leche | ]Espmacam’Ace@I
pr
E-— (LI \l
e i | P

 Acelga, cardo ™

Tomade de Matitx | Mavias M, Tabia de composicidn de alimenios e ; =
espaiioles (49 ed, ). me-dad de Gramada: Instinto de Nutriciin [Absorcion: 20-45%] [ Absorcion: 27% | - [ absorcions 0 |

Tecnulogia de Alimenios, 2003, Alfonso. Univ.Navarra 2005; 77: 1256-1275
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DASH dietak hezur erresortzioa murrizten du. Na (1) : K (1)

Table 1
Intzkes of Nutrients Imponant for Bone Health According to Serving Sizes of Foods of the DASH Diet
Approximate
DASH diet calcium intake  Approximate  Approximate  Approximate
Food groups (examples (minimum (foods forti fied). sodium polassium protein
of a serving) servings/day) mg intake. mg mtake, mg intake, g
Milk products
Milk. 1% Q50 mL. 1 cup) 2 575 720 520 17
Cheese (50 g)
Grain products
Bread (1 slice) 7 160 950 560 21
Cereal (30 g. 1 cup)
Rice (1 cup)
Vegetable group (raw leafy vegetable)
Lettuce (1 cup) - 200 100 970 6
Spinach (1 cup)
Fruit group
Banana (medium size) 4 95 10 1610 4
Orange (medium size)
Orange juice (1/2 cup)
Meat
Lean meat (80 g) 2 orless 50 135 550 19
Fish (80 g)
Poultry (80 g)
Alernatives
Egg (1) 06 (4 servings/ week 30 35 180 8
Cooked dry beans (125 g) from nuts. seeds.
Tofu (100 g) and dry beans)

Peanut butter (2 thsp-30 mL)
fo - = = @ @ @@

Note: Calcium, potassium, and protein are close to, or exceed, cumrent recommend ations, whereas sodium intake falls below its upper level.
Madified from Institute of Medicine (/).

Abbr: DASH, Dictary Approaches to Stop Hypenension.

“*Consuming unsalted products reduces sodium intake further.

Hanley & Whiting. J Clin Densit 2013; 16(4): 420-425
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Helburua hausturak ekiditea ® aldaka haustura duen 5 pertsonetatik 1ek urtebete baino
gutxiago bizi da hautsi ondoren

2 70 anos

Bisfosfon

ESU’ODtZiO atoak: Og;egﬁr?_?_i : 2 65 afios con otro factor de
Renalatoa Alen dron Score<-2.5 riesgo mayor

atoa

%) con 2 2 factores de
resgo mayores
con 1 mayory 2
menores
Osteopenia en
m DXA (valores [l presenciade miiltiples factores
CE&rcanosa de riesgo mayores y menores
osteoporosis)
Prevencion

Glucocorticoides® dosis 2 7,5 ma/ dia
(prednisona) 2 3 meses en pacientes > 65 anos o

conun T-Score< -1,5

Teriparati Denosum

ab

Todos los casos con antecedente de fractura por

Secundaria g bajo mecanismo de energia en cadera o

vertebras, =%

SERM:
raloxifeno

Aizpurua. Consenso Osteop postmen Osakidetza 2015
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Helburua hausturak ekiditea ® aldaka haustura duen 5 pertsonetatik 1ek urtebete baino
gutxiago bizi da hautsi ondoren

Coste Tratamiento/Ano (€)

ACIDO ALENDRONICO SEMANAL 70MG 4., | 149,88
A ALENDRONICO/VIT D3 7011G/ 280001 4., 326,12
ACIDO RISEDRONICO SEMANAL 35MG 4. [ 238,08
ACIDO RISEDRONICO TSMG 2. [l 255,12
ACIDO IBANDRONICO 150MG 1. | 156
ACIDO ZOLEDRONICO (ACLASTA') | 18.75 . .
' m Tratamiento/Afo
DENOSUMAB 60MG 1 JEF PRECARGADA 451,18
RALOXIFENO 601G 28 COMPRIMIDOS 247 68
BAZEDOXIFENO 20MG 28 COMPRIMIDOS.. 412,92

TERIPARATIDA 20MCG/80MIL 1 PLUMA,,

4864 56

ESTRONCIO RANELATO 2G 28 SOBRES 592,68

0 1000 2000 3000 4000 5000 6000

Los calculos corresponden a los precios PVP IVA (€) del mes de diciembre (2014).
*PVL/uso hospitalario.

Aizpurua. Consenso Osteop postmen Osakidetza 2015
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Osteoporosiarl haurtzarotik aurre egin behar zaio

Reduceian o cese del gjercicin fisicn

Thicio del ejeracio \

Masa Osea

0 10 20 30 40 50 60 70 afos

Figura 1. Cambios tedricos en la masa dsea con la edad si hay: 1) no
prictica de ejercicio fisico durante el erecimiento (-), 2) participacion
regular en una actividad fisica durante el crecimiento v los incrementos
de masa dsea se mantienen a lo largo de la edad adulta, a pesar de la
reduccidn o cese del gjercicio fisico (@, v 3) participacidn regular en una
actividad fisica durante el crecimiento, pero las ganancias de masa Gsea
se pierden graduadmente durante la edad adulia si el nivel de ejercicio se
recduce o cesa (—) (Modlesky v Lewis, 2002).

Why exercise is vital for bone and muscie health:

« W 7 5 n youth. It's estimated a 10 per centincrease of peak bone mass in
children can reduce the risk of an osteoporotic fracture during adult life by 50 per cent.

+ Exercise plays a key ole in aduts EEVERNRBNEIGESERE ARG RS e
. |t help_One—third of people over 65 have a fall

each year and the risk of falling increases as age rises.

+ People who hav under
medical supervision) to improve muscle strength and muscle function for greater mobility
and improved quality of life.

Guadalupe-Grau. Sports Med 2009; 39(6): 439-468
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BMC (% diferencia)

Osteoporosiar1 haurtzarotik aurre egin behar zaio

Antes de la menarquia Después de la menarjuia

sl *

.. L 4

I i | L] ] 1 ]
>Safos 25ancs (-2anos 1-hanos 6-15af0cs >15anos  Controles
2 irudia BMCn aldea menarkia aurretik eta ondoren

entrenatzen hasi ziren tenis jokalarietan beso nagusiaren eta ez
nagusiaren artean (Kannus et al., 199)5).

Karga mekanikoak estrogeno hartzaileak barne
hartzen dituen gertakari zelular ugari isurtzen
ditu. Horregatik, osteogenia efektua handiagoa
da Ero-k altuak direnean (nerabezaroa,
menopausia aurretik vs. amenorrea,
menopausia ondoren, obariotomia)

DISEINUA

Guadalupe-Grau. Sports Med 2009; 39(6): 439-468
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Osteoporosiari haurtzarotik aurre egj

Haurtzaroan eta nerabezaroan kiroletan parte
hartzeak (pubertaro aurretik) hezur masa pilatzen

laguntzen du (BMC & aldaketa geometrikoak),
helduaroan hezur indartsuagoak sortuz

%10 gehiago sedentarioekin alderatuta DMO osoan,
%15-20ko baloreekin kirola praktikatzean karga
handiagoak jasaten dituzten zonaldeetan
(espezifikotasuna), %13-17 DMO gehiago gerrialdeko
arantzan, 9%20-25 aldakan eta %10-16 beheko gorputz
adarretan

Guadalupe-Grau. Sports Med 2009; 39(6): 439-468
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Osteoporosiari haurtzarotik aurre egin behar zaio

Aktiboen diren haurrak (AP guztia eta gihartsua)
sedentarioak baino BMC %12 gehiago zuten. Egunean
10min handitzea jarduera gihartsua 19%2-3 BMC
aldakan eta gerrialdean

Deere et al. Am Soc Bone & Min Res 2012; 27(9): 1887-1895
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Inpaktu falta eta inpaktu gehiegi kalte

- e - - —

Guadalupe-Grau. Sports Med 2009; 39(6): 439-468
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Jarduera fisikoa helduaroan eta menopausian Ibiltzearekin nahikoa da?

Table 2. Daily step count and heart rate

Table 3. Change in lumbar BMD

Exercise Control Baseline Month 6 Month 12
(n=27) (n=15) Exercise (n = 27)
- Lumbar BMD (g/cm?) 0.699 = 0.08 0.703 = 0.09 g+
Heart rate (beats/min) Percent change from baseline (%) 047 = 0.21
Baseline (THR) 108 + 7.5 ND Control (n = 15)
Month 6 107 = 6.3 ND Lumbar BMD (g/cm?) 0.728 £ 0.07 0.724 = 0.07 0.712 = 0.08
Month 12 102 *+ 5.6* ND Percent change from baseline (%) —0.45 * 0.31 -1.92 = 0.76
Walking speed at baseline (km/h) 42 * 04 ND
Daily step count (steps/day) A Urinary NTX at month 3 vs. lumbar BMD at month 12 B : Urinary NTX at month 12 vs. lumbar BMD at month 12
Baseline 4256 = 348 4025 * 315 (%) (%)
Month 6 8053 X 352+ ND a :; g :;
Month 12 8185 = 315%* ND Z 0] e 2 iole
Frequency of exercise (days/week) 42 £ 03 ND | g g g
E 4 . é g S s L] %
'z 2 M : b * .. ‘s 2 e o s . ‘ ™
g o = 9 e
A : Urinary NTX level B : Scrum BAP level 5 -2 . e ;“‘:j&._ g g0 o‘:““:‘-.\
% % g ® . § -4 . .
20 E =] j % ° ’g . . . (%)
y % 0 Exencise group ® "9 w0 20 0 0 ¥ e 40 0 0 20
?c- 0 E , /{‘\{_\ + % change in urinary NTX % change in urinary NTX
% -20 E . . .
: £ » Astean >4hribiltzeak gerriatdeko
® Exercise group "
-40 -3
P — e 3« s DMOa hobetzen du
months months
C:Serum OC el osteopenia/osteoporosia duten PM
60 [ .
. emakumeetan, hezurren erresortzioa
3
P o Eersie grovp ezabatuz
3 0 +.~ ) 0 GRS IR I I e
§ -2 IaUSturcIr alrtrisKtd | +170
* 0
0 1 3 L] 9 12
months

Yamazaki et al. J Bone Mimer Metab 2004; 22: 500-508
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Jarduera fisikoa helduaroan eta menopausian Ibiltzearekin nahikoa da?

Meta-analysis of walking for preservation of bone mineral
density in postmenopausal women

Marrissa Martyn-St James **, Sean Carroll "

Walking Control WMD in BMD glom’ WMD in BMD g/cm®
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CiI
Brooke-Wavell 1997'"" 0.016 0.038 38 0011 0043 38 516% 0.005[-0.013.0.023]
Ebrahim 1997 0.002 0.042 49 0021 0065 48 36.0% 0.019[-0.003, 0.041) ‘
Little 1992 0810 0.084 6 0746 0.024 4  34% 0.064 [-0.007,0.135)
Wu (Isoflavones) 2006”" 0696 0093 31 0672 0.104 16 4.7% 0.024 [-0.037. 0.085)
Wu (placebo) 2006 0667 0.110 31 0672 0.104 17 4.4% -0.005 [-0.068. 0.058)
Total (95% CI) 155 123 100.0% 0.012 [-0.001, 0.026)
Heterogeneity: Chi’ = 3.44, dl = 4 (P = 0.49); F = 0% -6.5 _0'25 6 0.'25 0'5
Test lor overal effect: Z = 1.87 (P = 0.06) Favours control Favours walking

Fig. 3. Forest plot for RCT effects of walking on femoral neck bone mineral density,

Jarduera fisiko bakarra ibiltzea 1zatea ez da nahikoa PM emakumeetan
gerrialdeko DMO galeraren prebentziorako (Guadalupe Brau et al., 2009;
Heikkinen et al., 2007; Martyn-St James & Carrol, 2008)

Martyn-St James & Carroll. Bone 2008; 43: 521-531
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% Change

Indarraren entrenamendua

8 OPG [ RANKL DOOPG/RANKL @HIP

20 - { = . i
| i o
15 W

RE AE CON

= REka (od/s - shilabete) bMDa 1go zuen bakarra 1zan zen (%2.Y
trokanterrean eta %1.5 aldakan orokorrean) adineko emakumeetan (70
urte)

= REak hezurren suntsiketa eragozten du ((RANKL y TOPG) (Marques et
al., 2011)

Marques et al. Lxp Geront 2011; 46: 524-532
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High-Intensity Impact Training ® Menopausia aurreko emakumeak,
Osteonenia dutenak

J h |
Sets and repetitions for each foot or hand for

a
consecutive weeks in a block Tekal
Blocks of 8 Step Level Impacts/Week/Footor

Weeks {cm) Sessions | 1 I 2 | 3 I 4 ‘ 5 ‘ 6 ‘ 7 [ 8 Hand
1-8 1(18.5) 4 2x3 2x4 2x5 3x4 3x5 3x6 2x10 3x8 452
9-16 2(28.5) 4 3x9 4x7 3x10 4x8 3x11 4x9 3x12 4x10 1,048
17-24 3(36.0) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5xB 1,232
25-32 4(43.5) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5xB 1,232
33-40 5(48.5) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5x8 1,232
41-48 6(53.5) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5x8 1,232
49-56 7(58.5) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5x8 1,232
57-64 8(63.5) 4 4x8 4x9 4x10 5x8 4x10 5x8 4x10 5xB 1,232

Greenway, Walkley, & Rich.

Lur ] Appl Physiol 2015; 115: 2457-2469
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High-Intensity Impact Training ®* Menopausia aurreko emakumeak,
Table | Baseline characteristics and comparisons within and between gggmgmmmnm aBMD

Forearm Exercise group Control group MANOVA
Variable Baseline = SD Post + SD % Change Cohen's d Baseline = SD Post + SD Cohen’s d p value 0
UD radius BMD 0317 £0.021 0.329 £ 0022 1.281 0.322 £ 0.024 0309 £ 0.028 1.018 0.000 0.771
UD radius Z -1.63 £0.57 -1.28 059 1.308 —1.50 = 0.65 -183+077 1.019 0.000 0.778
UD radius T -1.63 £0.57 ~1.30 £ 0.60 1.258 -1.51 £0.65 -1.86 £0.77 1.006 0.000 0.769
Total body BMD 1.169 = 0.055 1.174 = 0.057 0.295 1.157 £ 0.046 1139 £ 0.044 0.798 0.000 0.454
Total body BMC (g) 2467 £ 318 2467 + 307 0.0 0.003 2413 £233 2380 + 247 0.524 0.099 0.119
Total lean (g) 43679 £ 6269 43240 = 6208 -1.0 0.392 41409 = 4009 41566 = 4253 0.182 0.036 0.184
Height (m) 1.658 = 0.078 1.657 = 0.069

Weight (kg) 7158 £202 71.66 = 19.80 0.1 —0.004 65.08 = 11.56 6523 £ 12,02 02 0.052 0.945 0.000
BMI 259+6.2 259+63 0.2 ~0.009 B7+38 237+£39 0 0.027 0.933 0.000
Calcium (mg/day) 717 £+ 565 11024 = 86 54+ 0.49% 589 £ 491 821 £+ 481 39 0.306 0.082

Age (years) 426 £ 83 42784

**+ p<0001;: ** p<0.01: * p <0.05 for pre to post change within groups: p values in bold are significant differences between groups post exercise; 52 effect size: UD ultradistal; calcium com-
parisons by 1 tests. There were no significant differences between the groups at baseline for any vanable
Table 2 Baseline characteristics and comparisons within and between groups for exercisers and controls with below average total hip aBMD

Total Hip Exercise group Control group MANOVA
Variable Baseline + SD Post + SD % Change Cohen's d Baseline + SD Post = SD Cohen’s d p value n
Total hip BMD 0.893 £ 0.078 0.911 = 0.085 ~1.415 0905 = 0.081 0.882 £ 0.087 2248 0.000 0.8%0
Total hip Z —0.88 + 0.55 —0.67 + 059 —-1.387 -0.75+ 055 —~0.87 £ 0.65 0.783 0.000 0.687
Total hip T ~0.89 £ 0.65 -0.74 £0.71 ~1.469 ~0.80 + 067 -0.99 +£0.73 1.729 0.000 0.864
AP spine BMD L1444 0077 1.156 = 0.099 -0.244 1138 = 0.084 1.127 = 0.084 0.292 0.060 0.231
Total Body BMD 1141 £ 0.044 1.140 + 0.045 0.082 1.137 £ 0.056 1116 + 0.047 0922 0.002 0.497
Total Body BMC (g) 23397 £ 286 2400 £ 291 0.116 217+£213 2281 £ 219 0434 0109 0.162
Total Lean (g) 42634 = 5108 42714 £ 5265 -0.059 40912 + 3682 41824 + 3899 —-0.608 0225 0.096
Height (m) 1.675 £ 0.060 1644 = 0.045

Weight (kg) 68.27 £ 14.31 67.86 £ 16.67 0.6 0.075 66.62 = 11.74 64.84 + 1251 27 0.299 0491 0.025
BMI 242+42 40+49 08 0.099 247 £48 240=49 28 0.311 0492 0.025
Cakcium (mg/day) 697 £+ 434 1183 £ 509 70* 0.651 693 £ 433 1109 £ 393 60** 0.648 0.440

Age (years) 96+63 199+67

#4% p < 0.001: ** p < 0.01: * p < 0.05 for pre to post change within groups: p values in bold are significant differences between groups post-exercise; small p values are for baseline compari-
sons between groups: 742 effect size: UD ultradistal: cakcium comparisons by / tests. There were no significant differences between the groups at baseline for any variable

Greenway, Walkley, & Rich. Eur J Appl Physiol 2015; 115: 2457-2469
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High-Intensity Impact Training ® Gizon nagusiak

207

~
e

Femoral neck BMD (% change)
P S >
Femoral neck BMC (% change)
o -
o -3

=
o

2.0 20
° Exercise leg Control leg Exercise leg Control leg

= 50 jauzi1 monopodal/egunean (2.7-3 BW)
" Femurraren lepoaren azpiko eremua BMDa gehien hobetzen duena

(11.4%)

Allison et al. Bone 2013; 53: 321-328
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DISEINU A
High-Intensity Impact Training ® Gizon nagusiak
A B

Exercise Leg

f

Exercise Leg

Inferior

Control Leg Control Leg

Inferior
i Change in mass (%) Change in trabecular density (%)
[ s 10 ) 5 0 5 0 15 )
P <005 P>005 P<005 P>005

Fig. 2. Changes in cortical surface mass density (A) and endocortical trabecular density (B) in the exercise leg and control leg. Data are expressed as a
percentage change from pre-intervention values. 3D color maps are displayed across an average right proximal femur in anterior, posterior, and inferior
anatomical views. Areas where there were no statistically significant changes are shown in gray.

" 1 9%2.7 masa kortikalaren azaleraren dentsitatea (lokalizatutako eremuak)
= 1 9%6.4 dentsitate trabekular endokortikala

Allison et al. JBMR 2015; 30(9): 1709-1716
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DISEINU A
Menopausia duten emakumeen HII'Taren erantzuna hobea da

- Premenopausal Postmenopausal Step Aerobics (150-180 jauzi)+
Circuit Training (jauziak >4BW)
14 3.3 PreM - 4.4 PostM ses/week

Percentage change in BMD

-3 -
[ Control
4 - W Exercise
LS FN LS FN

Fig. 2 Percentage BMD changes in the exercise and control groups
during the |2-month intervention. a Premenopausal women, b
postmenopausal women

Hormona terapiarekin bularreko minbizia duten emakumeek menopausia
ondoren (aromatasa edo tamoxifenoa galaraztekoak) hezurren osaera
estimulu mekaniko berdinean txikiagoa da, estrogenoen | dela eta

Saarto et al. Osteoporos Int 2012; 23: 1601-12
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Bigarren mailako osteoporosia ® Bularreko minbizia
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Winters-Stone et al. Breast Cancer Res Treat 2011; 127: 447-456
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KONTZEPTUA » LEPIDEMIOLOGIA

ARRISKU FAKTORLEAK TRATAMENDUA

JARDULRA FISIKOA JARIATZE HORMONALA

Browning
tLipolysis
Irisin F .
ILE LIF o t Hepatic glucose
g production
R during exercise
. t Hepatic CXCL-1
. ot production
IL6
IGF-1 FGF-21
FGF-2
IL-G CXCL 1?
Promotes endothellal
function and
revascu larization
IL 6 increases

insulin secrebon via

Figure 1 Skeletal muscle is a secretory organ. Leukemia inhibitory factor (LIF), interleukin (IL)-
4, IL-6, IL-7, and IL-15 promote muscle hypertrophy. Myostatin inhibits muscle hyperirophy and
exercise provokes the release of o myostatin inhibitor, follistatin, from the liver. Brain-derived
neurotropic factor (BDNF) and IL-6 are involved in AMP-activated protein kinase (AMPK)-mediated
fat oxidation and IL-6 enhances insulin-stimulated glucose uptake. IL-6 appears to have systemic
effects on the liver and adipose tissue and increases insulin secretion via upregulation of GLP-1.
Insulin-like growth factor-1 (IGF-1) and FGF-2 are involved in bone formation, and follistatin-
related protein 1 improves endothelial function and revascularization of ischemic vessels. Irisin
has a role in “browning™ of white adipose fissue. Adapted, with permission, from (172).

AZLLEROMITTRIA JF PROGRAMARLN

Pedersen. Compr Physiol 2013; 3: 1337-1362




KONITZLEPTUA » LEPIDEMIOLOGIA ARRISKU FAKTOREAK TRATAMENDUA
JARDULRA FISIKOA JARIATZE HORMONALA AZLELEROMIETRIA JE PROGRAMARLN
DISEINUA
Developmental
Pleotropic genes
Adverse early environment
Endocrine
Testosterone GH/IGF-1 Oestrogen
Bone

Muscla /

Muscle-derived peptides with possible effects on bone

Vitamin D

Growth factors - IGF-1, FGF-2, GDF-8
Extracellular matrix molecules - SPARC, MMP-2
Inflammatory cytokines - IL-6, IL-7

-3 Mechanostat "

Physical activity /

Key:
- Positive effect
- Negative effect

Edwards et a. Bone 2015: 80: 126-130
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DISEINUA

intake
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Fig. 1 Hesrt rate, oxygen inteke, lactate, norepinephrine, and
epinephrine during gradusted exercise in trained and untrained
subjects {1 ng norepinephrine = 5.91 p mol, 1 mg epinephrine =
5.45 p mol).

e Laktatoaren eta katekolaminen arteko harreman
lineal zuzena, entrenamendu-dependente
eboluzioa aurkezten dutenak. Inflexio puntua
(L'T) dosit minimoa da osasun kardiobaskularra

eta hezurren osasuna hobetzeko (Leheman et al.,
1981)

Training intensity effects on BMD

Threshold exercise intensity,
as percent of VT, for increases in total body BMD

Total body Legs Pelvis
3 0.050 = r=0.545
2+ F (1,19)=8.01
2 1 « p=0.011
€ £ 0.025+
% 0+ & . .
- -1 g L /
é @ 0.000 . _a e .
o ~2- £
@ - L L .
3+ & .
g =0.025 ~
4 - .
Fig 1. Theeffect of 15 weeks of traming at different ntensities on the total body -0.050
BMD (BMD,,,)), BMD of legs (BMD,,), and BMD of pelvis (BMD ). ul)o 1'25 1;0

Open bars=low-intensity walking, Solid bars=high-intensity walking.
Walking intensity (% of VT)

Intentsitate altuko aritketak BMDa

estimulatzen du hormona osteogenikoak

isuriz IGF-1, PI'H vy GH

Borer etal. Bone 2007: 41: 713-721 ; Haton et al. Calcif” Tissue Int 1993; 52: 411-414
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Latate response B CORNLa speed tosts Heart rate response to constant speed tests

6+ 160-
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Exercise duration (min)
Progresive shuttle walk-runing test
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=
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AZELEROMETRIA

%FCMAX VELOCIDAD (Km/h)

OsteoMSO
100 - .
75 A1
50 A

10 -
254 87

6-

4-

2-
O-

eries

O VELOCIDAD (Km/h)
B [LACTATO]
® FC (%FCmax)
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FCmax: 167/min

13 14 15 16 17

Tiempo (min)

LACTATO




OSESMOD Interval Trammg 10km/h




NONLAELD LU ® LI VIIR R Ay AANRINIIBNU DAKR T COPIRE AN LINA L ANVIEINLIL AN

T 2 7T 3
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DISEINUA

Inpaktuen mtentsitatea azelerometroekin neurtzea, ibili, jauzi egin, korrika egin?

Number of Impacts

100000 =
10000 T
5}
X 1000 +
LN o
(&)
%
©
b
00 100 ¢
) E
10 £
[ | — | | — | | —

0.3-1g 1.1-24¢g 2.5-3.8g 3.9-53g 54-92g
Acceleration level "g"
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DISEINT A
Haur eta nerabeetan
0.181 ) 0.181 , Fig. 1. Results of regression between number of impacts within different
0.10 - » X L1 0.10 - o™ activity bands, and hip parameters, in 724 boys and girls combined. Data
g ° } are shown as beta coefficients (change in SD per doubling in activity)
g e u } { é e with 95% confidence intervals, based on six different g bands (1=05-
= 0001 e 2 000 4 1.1g; 2= 1.1-2.1g; 3=21-3.1g; 4=3.14.2g; 5=4.2-5.1g; 6= 5.1g)
kd * (bootstrap estimates derived from 1000 replicates). Total = total hip
s i BMD; FN = femoral neck; FNW = femoral neck width; CT = cortical thick-
o101 e L ness; CSMI = cross sectional moment of inertia. x =p < 0.05. () Basic
1 2 G:*:Bm-tp 5 6 1 2 3 4D 5 6 model (adjusted for age, height, and gender). (@) Additionally adjusted
for fat and lean mass.
0.151 0.15 1 c
oro . 010 , = Inpaktu kop. >4.2 g (jauziak edo korrika
L N x 3 1 .
S oos- ;’ H = oos. H H ﬂ H egitea >10km/h) edo VPA (>6200 cpm
: °-°°'§ H H ” } E a0l 1al actigraph) positibo erreala aldakaren
o p— DMOan eta hezur masa kortikala
010 010 nerabeetan. Intentsitate baxuko inpaktu
"% demib °° "% daand ° ° kopurua (0.5-2.1 9 eta intentsitate
0151 moderatukoak (2.1-4.2 ) FNren
fusa x, % 1 DMOarekin lotura negatiboa (Deere,
e 4 Il H ﬂ }} Sayers, Rittweger, & Tobias, 2012).
0 0.00 1 13 . .
° = 10km/h korrika egitea egunean/500m
-0.051 o
oo, nahikoa da hezurraren DMOa
1 2 3 4 5 6 hobetzeko
G-BAND

Deere et al. JBMR 2012; 27(9):1887-189)
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JARDULERA FISIKOA JARIATZIL. HORMONALA AZELEROMETRIA JF PROGRAMARLEN

DISEINU A
Menopausia aurreko emakumeetan

| 1 ' '

1 H | 1 1 )

Drop jump | J C + 7/

I EXERCISE GROUP . - 7 —
E CONTROL GROUP Jump without CM I - + : +
1 | | |
Jump with CM | [— " +
ﬂ ] T T !
o = Running 13 km/h 1 I + : 4
g o 1 T T 1
= § Running 9 km/h 1 : - ‘ 1
et 1 T I ]
3 ] Lateral jumping I+ : 4 | |
o« § I I I
8 spping [+ -
= g 1 1 1 1
2% Walking 5 km/h ! I 1
4 —.+|H 1 1 1
Walking 3 km/h ] I ! !
oning 3 kmn [ , : :

1 4 T ¥ T L T —L T ¥ T — T ¥ vlﬁ—l'
0.3-10g 1.1-2.4g 25389 3.9-53g 5.4-9.2g . 1 2 i . 8 . 7 1
ACCELERATION LEVEL ACCELERATION (g)

Impact Training (umps,
stamping, step, running)
PreM W 1 (60 ")+2.4 ses
(10 ")/week (12months)

Vainionpii et al. Osteoporosis Int 2006; 17: 455-463
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DISEINU A
Menopausia aurreko emakumeetan

Inpaktu kopurua >5.9 g FN eta LSren
(11249 \ " DMOaren aldaketarekin korrelazio
Calcaneal SOS 2 —— o c o
3 =~ positiboak, hurrenez hurren, inpaktu
3983 jarduera fisikoa egiten 12 hilabete egon
L . 1 ] .
FemordneckBMD 2 o1 ondoren menopausia aurreko
‘ ° emakumeetan. $0-700 norabide anitzeko
1 —_—— ) 3 "
Trocherter BND 2 —r= mpaktuak  mitentsitate  altuan/eguncan
4 e e . S vene
1 ) (Alhison et al., 2015; Vamuonpai et al.,
Werds viange BND 2 — 2006).
4 L <
|5A-9.29
1 ——
L1BVD 2 S
3 —_——————
4 L
1 ———
Femoral neck BMD 2 ———
3 U O —
4 L ——
1 —_——
Trochanter BMD 2 oo
3 ——
4 ——
1 <
Wird's triangle BNMD § —
4 ) &

Vamuonpia et al. Osteoporosis Int 2006; 17: 455-463
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DISEINCA
Menopausia aurreko emakumeetan
—
oo amour g || ] Number of mpacts
) - Baseline weight
bone Cf " peoox : 704 Weight change
D Baseline CT value
cortical CSA " B Muscle CSA change

cortical attenuation ™

i

¢

ek ekek
cortical thickness
max cortical CSM '_{}_‘
min cortical CSM ]
— b
f T | 1 T ¥ | 1
-2 -1 0 1 2 -1 0 1 2

%CHANGE IN MID-FEMUR(95%CI)

g

-2
%CHANGE IN PROXIMAL TIBIA(95%Cl)

COEFFICIENT OF DETERMINATION (%)
3

"

101

>1.1g
>25¢9
>25¢9

Bone Cf Cort CSA Cort Att CTh Max CSM
MID-FEMUR; POOLED

Vamnonpaa et al. Bone 2007; 40: 604-411

Ahola et al. BMC Musc Dris 2009; 10:138
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DISEINU A
Menopausia aurreko emakumeetan

Table 2: Correlation between the impact exercise at 0-3, 0-6 and 0-12 months and bone geometry changes

Average daily numbers of impacts at different acceleration levels
0-3 months 0-6 months 0-12 months

03- I.1- 25 39 54 03- I.- 25- 39- 54- 03- Il.1- 25 39- 54
1.0g 24g 38g 53g 92g I10g 24g 38g 53g 92g I1.0g 24g 38g 53g 92g

Mid-femur

Bone -0.02 0.17 0.07 022 045 001 0.21 0.35 0.37 0.45* 0.04 023 039 041* 045*
circumference

Cortical 0.08 0.37 0.35 0.35 0.28 0.06 0.33 026 041 039%% 0.12 036 026 041™ 043*
CSA

Cortical 008 043 041% 0521 049% 0.10 047% 051* 054* 05I* 0.18 0.52*% 0.52* 054* 0.54*
attenuation

Max 027 038® 029 034 039% 029 041 0.39%% 038 0420 038 046* 042* 043* 0.45*
cortical

CSMI

Cortical 0.04 040 033 0.31 0.26 000 0.38* 030 044 039" 005 041* 030 044* 04I1*

thickness

g acceleration of gravity (9.81 m-s-2), CSA cross-sectional area, CSMI cross-sectional moment of inertia.
* p < 0.05, after Benjamini-Hochberg correctyon for ) ; .

*) the association did not remain significant i
Pearson's correlation coefficients (r) be
cortical bone geometry measured wi

r impacts at later months and other confounding factors.
ion levels in 0-3, 0-6 and 0-12 months, and changes in

anuonpia et al. Bone 2007; 10: 604-411

Abhola et al. BMC Musc Drs 2009; 10:138
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Belaunean Artrosia duten menopausia ondorengo emakumeetan

10000 HI multidirectional aerobic and Bulk Superficial Deep
° ° 8 4
step aerobic - S5min/d ] 200“"0'
6 4« MExercise
_ (12months) 3 ses/week
+ 1000 4 4
H 1
o
o 2 4
= 8 0
2 € o
g 100- T @
E =]
= S 241~ ey B - - ===
: 5
2 4 - ](
§ 104 8 i T
=z 5 4
1 * -8 -:
0 - * (] -‘0 -
T L} T L) 1
Low Mid-level Osteogenic Highest .12 4p=0077  p=0.021 p=0.052 p=0.047 p=0.047  p=0.031
(03-24q)  (25-38q) (39-54q) (>54q) : : .
Medial  Lateral Medial  Lateral Medial  Lateral
FIGURE 2 Number of impacts at four acceleration levels during the

intervention. Bars indicate interquartile range. * Indicates zero accdera- FIGURE 4—Group changes in T; relaxation time in different parts of
tion (g) is equated to standing still and g =9.81 ms °, patellar cartilage after the 12-month intervention. Bars indicate 95% CIL.

Kartilago rotulianoaren kalitatea hobetzea (ur eta kolageno edukia) inpaktu altuko
ariketekin

Winters-Stone et al. Breast Cancer Res Treat 2011; 127: 447-456
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Objetivo: 1) Mejora de la fuerza-masa muscular y generar tensiones medias-altas en los grandes grupos musculares
[secrecién de factores de crecimiento y mioguings esteogénicas)
2) Generar uncs impactos de media intensidad (1.5-3g) {rango de seguridad) a intensidades > umbral de lactato pora
provocar un aumento de hormonas anabdlicas
3} Mejora del equilibrio y prevencién de caidas

Duracién: 60°

Grupo muscular - Ejercicio

Rep.Graf.

Series

Rep.

Carac.Es

Descanso

(107)

ACTIVACION Y EQUILIRBIO

Equilibrio y movilidad * Por equipos todos
en un circulo grande separados por un
contrincante, pasar la pelota a compariero
con bote en el medio 2 pelotas por equipo.

Posicién c'gugﬁg manteniendo el equilibrio.

15

Tensiones explosivas TS * En un espacio
reducideo (7.5x7.5m) un equipo frata de
golpear a los contrincantes golpeando y
manteniendo 3 globos en el aire. Un togue
por jugador. El oponente golpeado se
queda en el sitio a pata coja.

IMPACTO - SALTOS MULTIDIRECCIONAL

(207

Cruzar el rio saltifos * Un equipo en cada
extremo del ric (aros). 2 de cada equipo en
los laterales para lanzar balones y evitar
que el equipo contrario llegue a la orilla del
rio. Para cruzar, hay que saltar con dos
piernas de aro en arc hasta el otro lade
pora coger una carta (gano el que antes
coge el AS)

Aerobic con saltos mullidireccionales *
Lateral - salto lateral

Doble - salto lateral

Siep - Salto a §tep v abajo

Step Rodilla/brazo - Salto a step v obajo
W - Saltos diegonales o cada lkado

Paso con sentadilla - Salto Baldosa

CIRCUITO FUERZA EXLPOSIVA - IMPACTO Y AEROBICO VIt

Circuitc con 8 postas en la que hacen un n°® de reps determinado en cada posta con un 40-70%RM y 50% del
cardacter del esfuerzo y ejecucion rapida/explosiva (Hacer la mitad de repeticicnes en relacién a las méxima
posibles) + 1” caminar FC 110-120%LT alrededor de 7km/h (los m&s desacondicionados de forma intervdlica para
no pasarse de FC y los de mejor capacidad aerdbica de continuc caminar o trote en funcién delriesgo de
fractura) 50 metros de pista (20x5) = 2éseg/vuelta o 2 vueltas en Séseg a 7km/h / 30seg rec. antes de posta




man ta zav zazu HEZKUNTZA

ETA KIROL
FAKULTATEA
FACULTAD
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Start early and keep jumping hifelong

Bizkaia
foru aldundia
diputacion foral



