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Health and Economic Costs of Physical Inactivity

Joanna Krulk

Absiract

FPhysical inactivily has reached epidemmic levels in developed counlries and is being recognicsed as oo seriowms
public health problem. Recent evidenee shoss a high percentases of individoals worldsside who are physically

per week in addition to asoual activities. Living in sedentarcy lifestyie is omne of the leading causes of deatlss and a
high risk Gactor for several chrondc discases, like cancer, cardioyvascualae disease, diabeles by pe 2, aond ossieoporosis.
This article summarizes evidence for relative rvisk of the civilization discases attributable to physical inactivity and

the most important conclusions available from the recent investigations computing the cconomic costs speeciliic
to physical inactivity. The fimdings provide health and coonomic argaments necded for people to aunderstand the

for prevention of physical inmctiviby.

Foeywords: Physical inactivity - civilizsation discases - risk factors - economic costs

x Table 2. Economic Costs Per Years of Diseases Attributable to Physical Inactivity
Couniry/State Dhirect costs Indirect costs Source
Canaca (2007) % 2.4 billion % 4.3 billion Janssen (2012)
Chana (2007} LISy 3.5 billion LIS 3.3 allion Zhang and Chaaban (2013}
Anstralia (2008 5 719 mmllion 59299 mullion Medibank (2008
Czech Republic (2008) Total healthcare costs Maresova (2014)

EKEZ 14,637 mmllion

Mew Zealand (2010) % 614 nullion % 262-396 million Wellingrton Regional Strategy 2013
Switzerland (2001) Sfr 1,579 million S5fr 805 million Martin et al, (2001); Scarborough et al. (2011)
Unuted Kimngdom (2006-2007) £ 936 million £ 7264 mullion Allender et al. (2007)
Califories Countries (20069 USD 7.9 allion LIS 12 3 hillion Chenoweth and Associates, Inc {20099
LISA (2003) Total costs for all adulis Chenoweth and Leutzinger (2006)

ST 251.11 balhion
" Abbrewanons: Ke-Crech korogne; Sfic-Switzetland frank
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The brown bear as a translational model for sedentary
lifestyle-related diseases
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Fracturas osteoporadticas
Caidas

e i Hospitalizaciones
Calidad de vida

Mo dsue calec s

5 mo s of Inactivity N. Pierre et al. / Free Radical Biology and Medicine 98 (2016) 197—-207
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Sarcopenia and osteoporosis in older people: a systematic review
and meta-analysis

Bariara Rubek Mislsen' - Jawdat Abdulla’ - Hamnme Elkjasr Andersen’ - Peter Schwarz”? - Charlotte Sustta®

Aecelved: 26 December 20017 7 Ssccepted: 27 June 20078
o European Gerlatric Medicine Sociaty 2018

e Sarcopenia Mo Sarcopenia
¥ B o M Total [ I B Toakal Ralative Risk of frecture in sarcopanis RR (95% CI} Wiaight™

=

Canarthon rit] 25T 1305 GETT —+—| 1.26 {1.03, 1.63) BS.71
-
[

Hars 14 102 104 211 * - 1.08 {063, 1.79) i1.86

s e AT an =1 '-': 128 (0081, 2.03) 1231
L ]
L]

1.37 {(1.18, 1.59)100.00

» Mayor riesgo de fracturas osteoporoticas en personas sarcopenicas que no sarcopenicas RR 1.37 (1.18 —
1.59)

» Heterogeneidad entre los estudios.

* Osteosarcopenia (5-37%) un mejor predictor de deterioro fisico, caidas y fracturas que la osteopenia o la
sarcopenia sola.



Comparative performance of current definitions of sarcopenia
against the prospective incidence of falls
among community-dwelling seniors age 65 and older

H. A. Bischoff-Ferrari'” - J. E. Orav” - J. A, Kanis® - R. Rizzoli® - M. Schlagl " -
H. B. Stachelin® - W. C. Willett” - B. Dawson-Hughes ®

* n=445 ancianos de la comunidad de la comunidad (712), seguimiento de caidas a 3
anos.

e 231 presentaron caidas (514 caidas).

* 45%=1 caida.

 24%= 2 caidas.

* 31%= 3 caidas

Sarcopenia (11%) y caidas (RR=1.54; 95%CI 1.09-2.18).

La definicion de Baumgartner y la definicion de Cruz-Jentoft tuvieron la mayor validez
para predecir la tasa de caidas.
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Sarcopenic obesity is associated with lower indicators e
of psychological healthh and quality of life in Koreans

Yoonsu Cho® ¥, So-Youn Shin* %-“, Min-Jeong Shin“-"-7-~

Table 3 = Odds ratios and 95% Cls for the psychological health according to type of obesity

Obesity subtype
(s ] Pvalue 50 P value
Mormal (n = B432) GO (n = 3089) MNaormal (n = 10538) S0 (n = 983)
Percetved stress ™
Unadjusted " 1.00 {ref) 1.05 (0.96-1.15) 302 1.00 {ref) 1.14 (0.99-1.31) OE6
Multivariate adjusted * 100 {ref) 1.11 (101-1.23) 033 1.0 (ref) 14 (LOF-1.44) AR
Depressive symptormn
Unadjusted 104 {ref) 052 (0.81-1.04) 163 1060 {ref) 1.156 (0.96-1.39) o < |
Multivariate adjusted ! 1.00 (ref) 098 (0.86-1.12) Fa5 1.00 (ref) 1.08 (0.89-1.30) ASH
Suicidal ideation
Unadjusted’ 1.00 (ref) 0.94 (0.83-1.05) 275 1.00 (ref) 1.37 (1.15-1.61) <001
Multivariate adjusted * 1.00 (ref) 1.01 (0.89-1.14) BET 1.0 (red) 1.26 (1.06-1.50) 010

* values are represented as ORs (95% Cls).
T Differences were tested using unadjusted logistic regression analysis,
¥ Mifferences were tested using multdvariate-adjusted logistic regression analysis after adjusting for sex, age, indome, education, alcohal use,

smoking status, and physical asctiwvity.
" poys ¥ NIITRITIONRFQFAR(‘H?G(7015)384_392
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Article

Correlations between the Quality of Life Domains
and Clinical Variables in Sarcopenic Osteoporotic
Postmenopausal Women

Estudio observacional con 122 (67.02 £ 8.3) mujeres posmenopausicas.
Osteoporosis: T-score < -2.5, (DXA).

Sarcopenia: EWGSOP2

Calidad de vida:SarQol (Sarcopenia Quality of Life, validaciéon Rumania)
Se encontro 14% obesidad sarcopenica.

El IMC e historia de caidas como predictores de sarcopenia.

Caidas previas y diagnostico de sarciopenia tienen menor calidad de vida.

J. Clin. Med. 2020, 9, 441; do1:10.3390/;cm9020441
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Association of sarcopenic obesity with the risk of all-cause
mortality: A meta-analysis of prospective cohort studies

Simino Tianm and Yang Xu

heprrment of Soiewtific Researell Profect, Affilicied Shongahan Hospital of Eation Dindtevsing, Elalian, i

Author(s) and year Weight  HR [95% €1]

S e B I £ gl $nfled, * La osteosarcopenia incrementa
Wannamethes at al 2014 [ | 48T 132[1.18,148]

Setvpanc o 4 2011 S A0 2341128, 3 HR: 1.24 el riesgo de mortalidad.
Wannamethee et ai. 2007 e 419% 155[101,238]

Adkins ef al, 2014 (2} - 10.48% DOA[080,1.20]

Batsis ef al. 2014 (Man} . 985% 098[079, 122] _

Batsis ef al. 2014 (Women) ‘. §20% 1.25[099,158] e Se mcluyeron 35 287
Cesan ef sl 2000 e 107% 1.18[046,3.02] o

Sienholm ef af. 2014 - 13.22% 117[1.01,1.35] participantes y 14 306 muertes.

Rantanean & &', 2000 L 1MEFs 139117 ,166]

Al Snih ot ai. 2002 (Man)| e EB3% 126(093.171]

Al Snibet al. 2002 (Women) o B71% 102(075, 139

Overall . 100.00% 124[112.137]

Helerogeneity: Oyaf=11}=k} BOS Pe=0 0158; F=5313%
Tl T awarall affec): Zs4 1T{P<0001) :
I |
037 1.00 272
Obsarved outoome



RESEARCH ARTICLE

Health Outcomes of Sarcopenia: A Systematic
Review and Meta-Analysis

Charlotte Beaudart' *, Myriam Zaaria®, Francoise Pasleau®, Jean-Yves Reginster’,
Olivier Bruyére'

1 Public Health, Epidemiology and Health Economics, University of Ligge, Liége, Belgium, 2 Aix-Marseille
Liniversity, School of Medicing, Marseille, France, 3 Life Sciences Library, University of Ligge, Ligge, Belgium
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* Mayor riesgo de toxicidad ala dosis.
Complicaciones quirdrgicas.
Discapacidad fisica.

e Supervivencia mas corta

Clinical Implications of Sarcopenic Obesity in Cancer

sabella P. Carneira' - Vera ©. Mazurak' « Corla M. Prado
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Conceptual model of bone, muscle, and fat tissues in healthy and diseased states: osteosarcopenic obesity is the
most advanced stage resulting from aging or other compromised impairment in bone. muscle. and adipose tissue.

Osteosarcopenic obesity

&=y Osteoblast

= Myocyte
- Adipocyte

Current Gerontology and Geriatrics Research Volume 2016, Article ID 7325973, 7
pages http://dx.doi.org/10.1155/2016/7325973



m e L3tk o exeirioe 4
n 1 Pﬂh‘ﬂﬂ 10T B ST RO
Agring Dbtz | Gex hemonss ‘ - b Mgk
emetic actors Matratr oo and s | GHAGE-| [ Pronein needs S _
mmum“.hu Ladng| ﬂ.lmm.; 1.r.:.'I'III:.w1:5.'|:|:|1-dl:;.l:|:lzl:l:| L m.m-ﬂfmqu ot flﬂlﬁh'ﬂ' — + DANQID T I
Inflammaian n Corticostermds ™
\ . J
% Destriges
|GF-1, Myastatin, Ctsteoghycin, | — |
¥l FAMSC, Irisin, Qstaonectin FGF2. § ]
L4 1L, IL-7, 115, MAP-2 al) ? —_— 1
7 | |.||| lI' m '.1_ _| e H
| . 1 = m = Ff?r"ﬂ'tﬂ_ M
| Bose mams I == 'i.'Ti;;‘". J. = 1
(Dsop H‘-—-L"'—--u ——4’@} |
= e
’ |

fig. 1| A propased model of mechanisms leading to sarcopenic obesity, The propmed interplay between sdpose and
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Int. 2017;28:2781-90.

https://doi.org/10.1038/



Mecanismos involucrados en las interacciones musculares dseas
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Aging Medicine. 2019;2:147-156.
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Molecular and Cellular Endocrinology (2015), doi: 10.1016/j.mce.2015.10.017.




Loss of Associated

Vitamin D " Contlcosterod
Lara Matabolic P *aniatics " .
defidency Y o @ ion . lean body mass complications
—— “Decreased immunity
; -10% -Increased risk of infection

] l |

e -Decreased wound healing
/”—*\1 sIncreased muscle weakness

| | Bone mass
Osteosarcopenia.  (Osteopenia)

«Difficulty sitting
*Pressure ulcers

ot Pneumonia
T Risk of falls . 4 Bone strength :
s Fraciure Comss - -40% *Increased risk of death,
1 I usuaily from pnwmania

_ - *Increased risk of infection

- Fig. 3. Complications of lean body mass (muscle) lass.

http://dx.doi.org/10.1016/j.jamda.2016.04.019

Aging Medicine. 2019;2:147-156.
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* Programa de Ejercicio Fisico Multicomponente ViviFrail,
* Programa de Educacion Nutricional y Actividad Fisica en el Anciano

* R+ACTIVA
* Programa de ejercicios Otago.



Conclusiones

* Poco se sabe sobre el impacto a largo plazo de estas condiciones
combinadas de osteoporosis, sarcopenia y obesidad en ancianos.

* Muchos ancianos pueden no ser diagnosticados y progresar sin
tratamiento.

* La medicion de los cambios funcionales puede ser util en el escenario
de la vida real para las personas y son lo suficientemente simple
como para realizarse a bajo costo en cualquier centro de salud.



Conclusiones

* Se requiere de una deteccion mas temprana.
e Un diagnostico no es el punto final.
* Estandarizar las herramientas de deteccion.

* La inactividad fisica es uno de los principaes factores para una mala
calidad muscular y capacidad funcional.

* Se debe considerar que las enfermedades tienen un impacto en el
tejido osteo-muscular y adiposo

* Aumento de costos sanitarios.
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