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Literacy % vs llliteracy ~ =

Literacy(%%%;f‘;C ): the ability to read and write (3%
=9 )

- Literacy (% ﬁ‘){"@‘—?‘a FTEFARNA M
EF s T - (R SUERE N2 g «E,!\ii-". "fj‘*’ F
¥ (a specific subject) TATEAR R 0 & R
(literate) % — 2 2 JEp % 5 T‘ FEREY A
PN F p "‘T'fzf“ °

SHAPE America, Society of Health and Physical Educators (n. d. ). What is Health Literacy?
https://www.shapeamerica.org/publications/products/health-literacy.aspx. Accessed 20200812 4



https://www.shapeamerica.org/publications/products/health-literacy.aspx

A S S

Yy Literacy &2&

N
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&% % & (health literacy) * B = competence
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. L RBiEH % % (physical Ilteracy) T Y 4
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FUIRET T R R A K FE PSR : confidence
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active for life

SHAPE America, Society of Health and Physical Educators (n. d. ). Literacy in PE + HE.
https://www.shapeamerica.org/publications/products/health-literacy.aspx. Accessed 20200812

The International Physical Literacy Association (May 2014). The Definition of Physical Literacy. https://physicalIiteracy.ca/physical-5
literacy/
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Figure 29 Prevalence of Overweight and Obesity Individuals Aged 18 and Over
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Source | Nutrition and Health Survey in Taiwan, HPA.

Note : 1. All percentages were weighted. 2. Overweight: 24sBMI<27, Obesity: BMI 227.
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Lyudmyla Kompaniyets, Alyson B. Goodman, Brook Belay, David S. Freedman, Marissa S. Sucosky, Samantha J. Lange, Adi V. Gundlapalli,
Tegan K. Boehmer, Heidi M. Blanck. (2021). Body Mass Index and Risk for COVID-19-Related Hospitalization, Intensive Care Unit
Admission, Invasive Mechanical Ventilation, and Death — United States, March—December 2020Morbidity and Mortality Weekly Report.
March 12, 2021 / Vol. 70 / No. 10, 355-361. US Department of Health and Human Services/Centers for Disease Control and Prevention.
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Cataracts

Idiopathic intracranial hypertension
(pseudotumor cerebri)

< | Stroke

Migraines

Depression

Psychosocial: poor QOL, depression,

Obstructive sleep apnea
Hypoventilation syndrome
Asthma ~

Gastroesophageal reflux disease poor self esteem
Nonalcoholic fatty liver
disease Coronary heart disease
Metabolic Syndrome Left ventricular hypertrophy
Panniculitis :

s Hypertension
Severe pancreatitis , _
Gallbladder disease Type Il Diabetes Mellitus

Dyslipidemia

Stress urinary incontinence,
Hernia il
Infertility

Polycystic ovarian syndrome
Precocious puberty and
Hypogonadism in children

Osteoarthritis ~

Cancer of the breast, uterus,
cervix, colon, esophagus,
pancreas, kidney, prostate

Phlebitis
venous stasis

Flat feet
Gout

Upadhyay, J., Farr, O., Perakakis, N., Ghaly, W., & Mantzoros, C. (2018). Obesity as a Disease. Medical Clinics of North America,
102(1), 13-33. d0i:10.1016/j.mcna.2017.08.004
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OECD (2019), The Heavy Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies, OECD Publishing,

Paris, https://doi.org/10.1787/67450d67-en.
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e EsERE (school absence) & f# (OECD, 2019)

Probability of being absent
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OECD (2019), The Heavy Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies, OECD Publishing,
Paris, https://doi.org/10.1787/67450d67-en.
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AEI R AR w4 S = (life satisfaction)
(OECD, 2019)

I Normal-weight [ Pre-obese ] Obese

¥

Predicted score of life
10 satisfaction

9 |
8 |

7t - = =
. | 7.7 7.4 —- g
> Boys I Girls

OECD (2019), The Heavy Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies, OECD Publishing,
Paris, https://doi.org/10.1787/67450d67-en.
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OECD (2019), The Heavy Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies, OECD Publishing,
Paris, https://doi.org/10.1787/67450d67-en.
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OECD (2019), The Heaw Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies, OECD Publishing,
Paris, https://doi.org/10.1787/67450d67-en.
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1. Maintain body weight

i

3. Weight gain 2. Weight loss
Food intake Physical activity

I’-!

Hong Kong Association for the Study of Obesity (n. d.). Understanding Obesity. https://www.hkaso.org/p/41369
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GOVERNANCE

STRENGTHENING GOVERNANCE AND POLICIES TO MAKE HEALTHY
CHOICES ACCESSIBLE AND AFFORDABLE TO ALL,
AND TO CREATE SUSTAINABLE SYSTEMS THAT MAKE WHOLE-OF-SOCIETY
COLLABORATION REAL

3 PILLARS
OF HEALTH
T PROMOTIONTINE™,

LITERACY CITIES /

INCREASING KNOWLEDGE & CREATING GREENER CITIES THAT
SOCIAL SKILLS TO HELP PEOPLE
TO MAKE THE HEALTHIEST ENABLE FEORLE LSS
WORK AND PLAY IN HARMONY

CHOICES AND DECISIONS FOR AND GOOD HEALTH

THEIR FAMILIES AND THEMSELVES

V‘;@V W0r|d Health \ - 9th Global Conference

on Health Promotion

\ﬁ\ ‘/ Ol’ganlzatIOI’I WIWW.WHO.INT/SHANGHAI2016 ‘) SHANGHAI 2016 18
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08 00=x 100= 101% 1025 103&% 104% 105 1062 107% 108 109 110= 111=

HEEAGEE(2022, 12 H29H). 111 E SN A R %R e iE F B A0S M) (e
https://www.sa.gov.tw/News/NewsDetail ? Type=3&id=4166&n=92. accessed 20230822

HEE S Y F (physical illiterate) ?


https://www.sa.gov.tw/News/NewsDetail?Type=3&id=4166&n=92
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2021 School Year: Students' Recognition on
Importance of Exercise to Health (%)

83.1
74.9 73.2 73 751 74.1
| I I I
Elementary Junior High Senior High College/University Male Female Total

55 5 (2022, 1H) 1105240 & R 4R 22 A0 2 BiE Bl 5 7P chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.sa.gov.tw/Resource/Ebook/638137983627178180.pdf. Accessed 20230822
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HREE2(2019) - HERBR108FEEISET o P49-51 - https://www.sa.gov.tw/ebook/List?id=12&n=169



https://www.sa.gov.tw/ebook/List?id=8&n=171

Hoeger, WWK & Hoeger, SA, 2001, Principles & Labs for Fitness & Wellness 61, p144, Belmont, CA: Wadsworth Thomson Learning.
http://www.k9ring.com/blog/?tag=/walking+dog+from+car. Download 07312012
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520 fi £ « ”‘“’? B FS A AT SRR 0§
T T A Ei’i i (prefrontal cortex, v & [8]
) 2_4 ”‘“ﬁxfﬁ’%f’ & 3t 14 F & (Gogtay et al., 2004)

)
=
©
=
>
o
O

Gogtay, N., Giedd, J. N., Lusk, L., Hayashi, K. M., Greenstein, D., Vaituzis, A. C., ... Thompson, P. M. (2004). Dynamic mapping of
cortical development during childhood through early adulthood. Proceedings of the National Academy of Sciences, 101(21), 8174-817%9:

doi:10.1073/pnas.0402680101



R E B #HEE 7 E (prefrontal cortex) f2FLH E1E
(top-down contro) B+ ~ B3 ~ {TEIEB4ERIIT
f7edl|(Berridge et al., 2015).

sensory
cortices

brainstem
arousal/reward
systems

Current Opinion in Behavicral Sciences

Craig W Berridge, Amy FT Arnsten, (2015). Catecholamine mechanisms in the prefrontal cortex: proven strategies for enhancing higRat
cognitive function, Current Opinion in Behavioral Sciences, 4, 33-40, https://doi.org/10.1016/j.cobeha.2015.01.002.
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(internally generated motives) (Hofsten, 2004).
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0 months 1 2 3

Chronologic progression of gross motor development
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W i k} { \ ; ‘ f,
g ¥ < ,“ /\/ ( ?
e SO0 U800 i &
L 1 L1 L o2 1 1 1 (R l 1 [ 1 IT - A l I - J
6 7 8 9 10 11 12

Gerber R, Wilks T, and Erdie-Lalena C (2010) Developmental milestones: Motor development. Pediatrics in Review 31(7): 267 — 277.
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Funahashi S (2017) Prefrontal Contribution to

Decision-Making under Free-Choice Conditions.

Front. Neurosci. 11:431. doi: ) . . . . .

10.3389/fnins.2017.00431 https://www.nichd.nih.gov/news/resources/spotlight/Pages/061215-growing-brain.aspx
29
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The Mona Lisa’s smile

Painter: Davivce Leonardo
Year: 1503-06

Type: Wood panel

Size: 77 x 53 cm

Storage: Musee du Louvre,
Paris

La ciudad italiana lleva un afo
pidiendo de distintas maneras
el préstamo del cuadro de Da
Vinci
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What are the meanings of these sentences below?

1. EXxercise Is the best preventive medicine.

2. Senaman adalah ubat pencegahan yang
terbalk.

3. Ejercicios es la mejor medicina preventiva.

32
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Sports Ei Exercise




Sports: (il A\ EGER 2 BT EHIGELES T - B A\ 555
LAY B R 5@ (An activity involving physical exertion
and skill in which an individual or team competes against
another or others).

https://www.pinterest.com/pin/521502831830958372/



Exercise: H51T5 - $SELEE T THGR (A BAGEM I B ARG
' E(Exercise is physical activity that is planned, structured, and
repetitive for the purpose of conditioning any part of the body).

£~ Burpees & Syuats
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Sport, ExerciseEd H & Physical Activity & &2 -5

gE(physical fitness) i 7 B fg @& 5F (Khan et al., 2012)
A

Karim M Khan; Angela M Thompson; Steven N Blair; James F Sallis; Kenneth E Powell; Fiona C Bull; Adrian E Bauman (2012). Sport and
exercise as contributors to the health of nations. , 380(9836), —. doi:10.1016/s0140-6736(12)60865-4



A 8 mre B ”ﬁ BB pr (autophagy) (Yen & Klionsky
2008), » inie f SR A dnie TR Tt i 0 PR e
AR B enE & 54 (Choi,2012)

o y Nuclear membrane
Mitochondrion Niclaiis
Where respiration takes DNA o
place and energy is occurs in the
nucleus within

produced strands of chromatin

Lysosome Golgi
apparatus

Cell

‘membrane
Nucleolus

Ribosomes —

Sites where Centrioles

proteins are

synthesized
Cytoplasm Endoplasmic
Gel-like fluid reticulum
inside the cell

http://nursingcrib.com/anatomy-and-physiology/anatomy-and-physiology-cells/

Microautophagy

Apel
Complex

Cytoplasm to vacuole
targeting (Cvt)

cargo protein
Chaperone-mediated
autophagy (CMA)

Wei-Lien Yen and Daniel J. Klionsky. (2008). How to Live Long and
Prosper: Autophagy, Mitochondria, and Aging. Physiology, 23:248-262.

Autophagy

http://www.cavemandoctor.com/2012/04/06/autophagy-turning-stress-into-health/


Autophagy - YouTube (360p).mp4

zmﬂgp\zﬂ&p}\ﬁj ﬁ“,ﬂﬁ ;w/;\ﬁ:m}%,r‘]7__
Cellular “self-eating” (autophagy) may account for
some benefits of exercise

c FRRAVERAE 3 FH
= 7 % B Beth Levine: 24— &
FRATE Fh G F RS o (e
+\ IRE® T M F{H Vimbe
EOPF > AR R T a8

T ( I’ve always known exercise

o et e IS good for you, but when we

diabetes symptoms with exercise, but only

if they can induce autophagy, a process by

which cells recycle their contents. fo u n d th at i t i n C re ases

i:‘ “autophagy”, I finally got a

treadmill) -

Garber, Ken. (2012). Explaining Exercise: Cellular “self-eating” may account for some benefits of exercise. SCIENCE, 335, 20
JANUARY, 281.
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RNA )g P T ]%‘« el T %{_"E‘afé v (Safdar et
al., 2016; Vechetti Jr. et al., 2020)

(u(ulatmn » j —— Pancreas
o ’ ——  Skin

» Adipose tissue
(o}

o "

o A

o .
| Liver

& 1

L

o

° [}
©— Exosomes ' L > [leart
Qe !
° '
0® | M Brain
o©

— Ry

Contracting skeletal muscle

Safdar, A., Saleem, A. & Tarnopolsky, M. (2016). The potential of endurance exercise-derived exosomes to treat metabolic diseases. Nat Rev Endocrinol 12, 504-517
https://doi.org/10.1038/nrendo.2016.76Vechetti 1J Jr, Valentino T, Mobley CB, McCarthy JJ. The role of extracellular vesicles in skeletal muscle and systematic
adaptation to exercise. J Physiol. 2021 Feb;599(3):845-861. doi: 10.1113/JP278929.
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(Festa et al., 2023)

academic and
professional success }&?jﬁ , $&< {:
Vi) :
better social interaction AT R S
s 138 G 5]

ZIN_ N7

/

3 gy e

N3y

changes in the prefrontal H_U‘%?E% ﬁ'j%f

cortex activation N
HEAL

increased white matter et =3
\ integrity in the bilateral iEl BDX{EUL%EEQ
superior longitudinal LTz 2. 1
fascic%lus and ?r: the genu /&5\15 UHﬂ:H E.E'EEH )+
of anterior corpus s

callosum J:Q% E%%&

Festa, F.; Medori, S.; Macri, M. Move Your Body, Boost Your Brain: The Positive Impact of Physical Activity on Cognition across All
Age Groups. Biomedicines 2023, 11, 1765. https://doi.org/10.3390/biomedicines11061765
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Molecular level: altered neurotrophic factor concentrations
Cellular level: vascular, neurological and synaptogenesis

...............

.................

[Brain structure: Improving the structural morphology of the brain

Brain function: enhancing plasticity of functional activity

Shi P and Feng X (2022) Motor skills and cognitive benefits in children and adolescents: Relationship, mechanism and perspectives. Front.
Psychol. 13:1017825. doi: 10.3389/fpsyg.2022.1017825
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2 %55 (Hashimoto etal., 2021) -

H“ﬁBiﬂD“’Lﬁﬂmﬁi HeEl T T DIRE RS
A= FLI E s D RE

(

Neural activity

)

I ®0Y .
Exercise

“ Metabolite (lactate)

9

NADH/NAD*

PGE, md Vasodilation

NO

BDNF
IGF-1

Neumvhscu%r

“ cou.&g

1]

il

/MM

>

Lactate to
activated brain |
area

Brain Health

(Cognitive function)
(Anti-depressant)

(for substrate)

\_ VEGF - ;2

4 L LN
Anatomical factors (Chronic)
Hippocampal volume
Neurogenesis, Synaptogenesis

bt Angiogenesis

Hashimoto, T.; Tsukamoto, H.; Ando, S.; Ogoh, S. (2021). Effect of Exercise on Brain Health: The Potential Role of Lactate as a

Myokine. Metabolites 2021, 11, 813. https://doi.org/10.3390/metabo11120813
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FEEARFHIEE ~ AILAE RS ~ /O ﬁnT L E S 25 R A
A Y8R &35 (Lavin et al 2022)

| Newal

1 Angiogenesis T Motor unit activation
1 Brain neurogenesis 1 Cognitive decline

1 Brain volume | Amyloid-p

1 Synaptic plasticity 1 Neuroinflammation

Musculoskeletal Cardiovascular
1 Muscle hypertrophy 1 Proprioception 1 Cardiorespiratory fitness | Vascular resistance
1 Bone mineral density 1 Physical function 1 Angiogenesis l Ane!'ial stfffpess
1 Range of motion | Oxidative stress 1 Plasma volume | Renin activity

1 Blood pressure

/

Metabolic

4

1 Anti-tumor immunity | Treatment toxicity T Insulin sensitivity 1 Atherosclerosis
1 Venal density | Fatigue 1 Pancreatic p-cell function | Hepatic glucose
1 Tumor perfusion | Side-effects | Dyslipidemia 1 Intra-hepatic fat
1 Quality of life

Lavin KM, Coen PM, Baptista LC, et al. State of Knowledge on Molecular Adaptations to Exercise in Humans: Historical
Perspectives and Future Directions. Comprehensive Physiology. 2022 Mar;12(2):3193-3279. DOI: 10.1002/cphy.c200033.
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'8 =58 (body mass index, BMI,
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/ HE & (waist circumference, 80cm, 90

3. FEEFE[[LL(walist/hip ratio, <0.8, <0.9)
. B E B =L (waist/height ratio, <0.5

 BEASR% (body fat %, 20%, 25%)
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Adolphe Quetelet (1796-1874) &_+- 4
prendicF 7o PR o A ¥ B Ree
21832 % B & (kg)K,f L E % (m)
T3 ey 4R 5 Quetelet Index » 1972
£ 4 F ® 4 28 rAncel Keys (1904-
2004):x 4 = Body Mass Index (BMI) -

.'»I 4 ¢ . s“ “

DaLEIEOE LGN,

Eknoyan, G. (2008). Adolphe Quetelet (1796 1874) the average man and indices of obesity. Nephrology Dialysis Transplantation, 23(1),
47-51. doi:10.1093/ndt/gfm517
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BM I ~ WCHIBi A & B 2 S RS & S T e
vl o B RRRE

FHBMI : 0
25-30kg/m2 12 11,320  97.3%  49.6%

L PEBMI 16 14,008  95.4%  51.4%

25-30kg/m?2

BHwWC : 0
90.2 to 100.0 cm 6 3,590 94.8%  57.0%

2HEWC : 0
80.5 t0 92.3 cm 8 4,964 88.1%  62.4%

Sommer, |., Teufer, B., Szelag, M., Nussbaumer-Streit, B., Titscher, V., Klerings, I., & Gartlehner, G. (2020). The performance of
anthropometric tools to determine obesity: a systematic review and meta-analysis. Scientific Reports, 10(1). doi:10.1038/s41598-020-69498-7
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(normal weight obesity) » 45/59-34%HY A\ J&
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HHH -
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http://hps.hphe.ntnu.edu.tw/news/epaper/article/id-37?#article179. Accessed 20211204
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e ...it (BMI) should be considered a ' rough
guide ; because It may not correspond to
the same degree of fatness in different
Individuals (WHO, 2021).

o CHEEAFEREA - B(BMI)EE
— X EDHEREEREI = © BIE
A (8 OREES  BYFES e
(WHO, 2021) -

WHO (9 June, 2021), Obesity and overweight. Key facts. http://www.who.int/zh/news-room/fact-sheets/detail/obesity-and-
overweight Accessed 20210906
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Fﬂlﬁc
llml\

=i HEH‘#(normal weight obesity, NWO)F& =t

nﬁf‘fiﬂj’%— BATHE > BEESREAIERE - HE
P Z N 24(Kapoor et al., 2021) -

P=0.45

P=0.56

Diabetes Hypertension Dyslipidemia

B Non-Obese H Normal Weight Obese m Obese

Kapoor N. Thin Fat Obesity: The Tropical Phenotype of Obesity. [Updated 2021 Mar 14]. In: Feingold KR, Anawalt B, Boyce A, et al.,
editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK568563/?report=classic



flé g&fx ie B e Bl'(metabollcally healthy obe5|ty I\/IHO) B

€110-20% (P op AiE £ 2\ 7 D) (Nt i A i B
i ’9‘}'—7‘ 4 32 A Ry (metabollcally unhealthy obesity, MUO) >
B 7 3 % 80-90% (Bluher, 2020) -

Obesity
020% ] -80-00%
Metabolically healthy Metabolically unhealthy
BMI31 kg/m? BMI 31kg/m?
s e =N — iy

il & I
{&HTHERG BMI 31kg/m? BMI 31kg/m? =N =t
SRR HSH =  Low visceral fat volume: 1.51 High visceral fat volume: 3.9L 1&%%[35‘5:]%7’7‘
/[J\Hfﬁ}\_ @E' Low liver fat content High liver fat content 1&)&\@:{3@)@%@

High amount of leg fat Low amount of leg fat - . -
Eﬁ/ %%j] ‘ Higher cardiorespiratory fitness Lower cardiorespiratory fitness E’ %?é%}]
W B 2R S & physical activity & physical activity e EL ZZFH T
Eﬁé%ﬁé?%*% Insulin sensitivity Insulin resistance —5 *aj%ﬁa: Eﬂi

A Re ok Normal inflammatory markers Higher markers of inflammation

E s HE’ HEIjJHb Normal adipose tissue function Adipose tissue dysfunction HE{HE% :%H_,

Bliher, M. (2020). Metabolically Healthy Obesity. Endocrine Reviews. 41, 405 — 420 doi:10.1210/endrev/bnaa004



AERpAlpE s A B HeHs Al AE A I RE R ARG
(hyperplasia) S5 H4T - _&._.‘:ﬁ SAHIRS - HEH4iR
HEAE AR A HE R i'%* WenRERG SR E - RlE

(hypertrophy) (Al- Emﬁ& Sy A= (Barilla et al,
Mansoori et al., 2022) 2016).

Obesity characterization
/ OaG\ >
« % < ¢
! p o\
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——p { | = &
\ ¢

- N — “ & v
Stem Cell ; P %} y =2 :}N)
Adipocytes C 9)01\ —> l o S ' \ /\ Hyperplasia
‘\

An increase adipose tissue mass
through increasing adipocyte number

0.y e’ > d\\ -
- Pre-adipocytes Adipogenesis Mature adipocytes %
1
. Hypertrophy | \ \L/’B\oy’
> : . /
& g Q L

An increase adipose tissue mass D 4
through increasing adipocyte size Hypertrophy

(4

Al-Mansoori L, Al-Jaber H, Prince MS, Elrayess MA. Role of Inflammatory Cytokines, Growth Factors and Adipokines in Adipogenesis
and Insulin Resistance. Inflammation. 2022 Feb;45(1):31-44. doi: 10.1007/s10753-021-01559-z. S. Barilla, E. Treuter, N. Venteclef

Trancerintional and eniaenetic contral of adinoecyvAe remodelina diirina ohecityy Oheaecityy 20 (2021 nn 2012202781
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E m;ﬁ %P5 95§ (adipokine imbalance) % {7 > e PF4 € B8 F Fli

RNt BE R B o8 R eI ane e B lee B B 0 31IE
%k IR B RsEw e BB /R B (Fusteretal, 2016) -

Dysfunctional
adipose tissue

Pro-inflammatory
adipokine signaling

Insulin resistance

Vasculature Skeletal muscle Liver } }

Myocardial Peripheral
infarction  artery disease

Defective Impaired Dyslipidemia
insulin signaling  glucose uptake gluconeogenesis

Fuster, J. J., Ouchi, N., Gokce, N., & Walsh, K. (2016). Obesity-Induced Changes in Adipose Tissue Microenvironment and Their Impact on
Cardiovascular Disease. Circulation Research, 118(11), 1786-1807. doi:10.1161/circresaha.115.306885
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Irena L. Ivanovska, Michael P. Tobin, Tianyi Bai, Lawrence J. Dooling, Dennis E. Discher; Small lipid droplets are rigid enough to indent a nucleus, dilute the lamina,
and cause rupture. J Cell Biol 7 August 2023; 222 (8): €202208123. doi: https://doi.org/10.1083/jch.202208123

Royo-Garcia A, Courtois S, Parejo-Alonso B, Espiau-Romera P, Sancho P. Lipid droplets as metabolic determinants for stemness and chemoresistance in cancer. World J
Stem Cells 2021; 13(9): 1307-1317. DOI: 10.4252/wjsc.v13.i9.1307
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Adinopectin /I\
TNF-a
IL1-B l
IL-6

Blood/oxygen supply'I\

Adipocyte size\l/
Mobilisation of fatty acids 1\

Kriger K. (2017). Inflammation during Obesity —Pathophysiological Concepts and Effects of Physical Activity. Dtsch Z Sportmed, 68:
163-169. Doi: 10.5960/dzsm.2017.285
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Sanchez-Delgado, Guillermo. Brown adipose tissue and exercise: implications on human energy balance and metabolism. The
Actibate study. Granada: Universidad de Granada, 2018. [http://hdl.handle.net/10481/54120]



Hazard Ratio

k] 22014 ~ 2018 F 3 £ & 35 18 SR T AR 2
121230,392 4 5 B § % e0d 38 < ) y}_f £ A ﬁ,{;ﬂ 7
Bwmo Tk BF’;iE)?E o M e

b F o A8 7~ (Gaesser & Angadi, 2021)

All-cause Mortality

Cardiovascular Disease Mortality 4.5 ) )
4.5 m Fit mUnfit
u Fit mUnfit 4.0
4.0
3.5
3.5
o 3.0
3.0 ®
% 25
25 e
N 20
2.0 g
1.5
1.5
1.0
1.0
0.5
0.5
0.0
0.0 Normal Weight Overweight Obese

Normal Weight Overweight Obese

Gaesser, G. A. & Angadi, S. S. (2021). Obesity treatment: Weight loss versus increasing fitness and physical activity for reducing health risks.
iScience, 24, 102995. . 2021.102995
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Normal BMI
Metabolically healthy

+Reduced fat

«Increased muscle
«Increased fitness
+Normal insulin sensitivity
+Normal blood sugar
«Low cardiovascular risk

TEEBMI ~
T RE (i
55

Obese BMI
Metabolically healthy

« Excess subcutaneous >
visceral fat
«Increased muscle
«Increased fitness
+Hyperinsulinemia
+Normal insulin sensitivity
+Normal blood sugar
»Mild cardiovascular risk

HEFEBMI
I TRE
[

Normal BMI
Metabolically unhealthy

«Chronic illness

«Muscle loss (sarcopenia)
«Excess visceral fat
+Reduced fitness

«Insulin resistance
«Diabetes

«Inflammation

+High cardiovascular risk
+High cancer risk

EHBMI ~
CEHThRE
AR

Obese BMI
Metabolically unhealthy

«Excess visceral >
subcutaneous fat

«Muscle loss (sarcopenia)

+Reduced fitness

+Hyperinsulinemia

+Diabetes

+Dyslipidemia

«Inflammation

+High cardiovascular risk

«High cancer risk

HEREBMI
FsfeE
TR

Ahima, R. S., & Lazar, M. A. (2013). The Health Risk of Obesity--Better Metrics Imperative. Science, 341(6148), 856—858.
doi:10.1126/science.1241244
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B~ 3 e P BB~ 423 5 4 (maximal oxygen
consumption, VO, max, ml/kg/min) @ % #8 3 & < it 4 &
BPE Y UEPE 3 5 R B iEF ot A AR
% i #¢ (cardiorespiratory fitness, CRF)42. /& i it 45 1

VO, max
(ml/kg/min)

100

S— A
Cross-country Endurance

skiers ice skaters Road Aerobic
Runners cyclists dancers

swimmers ‘' o'9

Immediate post myocardial VOZ maX tESt

infarction patient

Robergs & Roberts, 1997, Exercise Physiology: Exercise, Performance, and Clinical Application, p229, St. Louis, MI: Mosby-Year Book, Inc.
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Gl R RS S 45 Tir & 3592801 (49% % 4 ) 8-19% k p 14 B Fe
I BF O ELFET Y Fig%@m:?iﬁéi§iﬁ%”
E ¢ 5 IR B L g~ B oo A %’%ngﬁbiur'gi@:%ﬁ'ﬁﬁ;%}%%ﬂ;’

A B TE TR Y ¥ % P 6-39%£26-86% o F A4~ & A B‘r‘;iﬁ;ﬁ‘;
VO, max 4 *+41.8ml/kg/mim (12METs) ~ 34.6ml/kg/min(10METS) >
S ow F B F) S ek e 0 A WM 4e5.7% 2367 (Ruizetal, 2016)

ﬁﬁ@%ﬂhﬁﬂ%{om f& b R 8 3.6 (OR)
5.7
3.6

1 -
Vonilﬁa’/(;?:'g Vonil??(a’;;?nl's VO2max>34.6 VO2max<34.6
8 & ml/kg/min ml/kg/min

Ruiz, J. R., Cavero-Redondo, I., Ortega, F. B., Welk, G. J., Andersen, L. B., & Martinez-Vizcaino, V. (2016). Cardiorespiratory fitness cut points to avoid cardiovascular
disease risk in children and adolescents; what level of fitness should raise a red flag? A systematic review and meta-analysis. British Journal of Sports Medicine, 50(23),

1451-1458. doi:10.1136/bjsports-2015-095903



Body Fat change (%)

FATRBRAARE L H RS WE SR E B 0 & E WS
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Garck-Hermoso, A., Izquierdo, M., Alonso-Martinez, A. M., Faigenbaum, A., Olloquequi, J., & Ramirez-Vélez, R. (2020). Association between Exercise-Induced
Changes in Cardiorespiratory Fitness and Adiposity among Overweight and Obese Youth: A Meta-Analysis and Meta-Regression Analysis. Children (Basel,
Switzerland), 7(9), 147. https://doi.org/10.3390/children7090147



1023 P/hNBEEFXENBR—TABARBEBIIREE (E:-7'8")

5th 10th 15th 20th 25th 30th 35th 40th 45th 50th 55th 60th 65th 70th 75th 80th 85th 90th 95th

5B > m

e H

14
A

10 650" 625" 612" 6'0" 5'47" 5'36" 528" 5'18" 5'10" 5'0" 451" 4'43" 4'36" 427" 420" 411" 41" 3'51" 3'40"
11 6'33" 6'02" 5'46" 5'32™ 522" 5'14" 5'04" 4'54" 447" 4'40" 4'30" 423" 4'16" 4'09" 402" 3'55"

12 (6017 | 25734%  N'19% | ESO8% 4

Ln

7" 447" 439" 431" 424" ‘417" 410" 403" 3'57" 3'50" 3'43" 3'38" 332" 3'25" 3'14"
13 13'16" 12'25" 12'02" 11'35" 11'16" 10'56" 10'44" 10'22" 10'03" 9'50" 9'33" 9'15" 857" 841" 820" 8'8" 754" 7'30" 704

14 1326" 12'22" 11

N

5" 11'23" 10'59" 10'28" 10'04" 9'45" 927" 9'14" 8'57" 8'43' 829" 8'14" 757" 744" 728" 711" 6'47"
15 12'57" 11'58" 11'10" 10'42" 10'19" 10'00" 9'42" 9'19" 9'05" 8'53" 8'38" 8'22" 8'10" 8'00" 7'46" 7'33" 7'18" 7'03" 6'42"
16 11'55" 11'04" 10'27" 9'59" 9'38" 920" 9'04" 8'52" 8'40" 827" 8'13" 8'04" 754" 742" 732" 7'20" 709" 6'53" 636"
17 12'18"™ 11'07" 10'28" 10'06" 9'47" 925" 908" 8'55" 8'43" 8'31" 817" 8'05" 756" 747" 735" 720" 709" 6'57" 6'40"
18 12'16" 11'15" 10'42" 10'17" 9'58" 938" 921" 9'06" 851" 839" 828" 8'18" 8'05" 7'52' 740" 730" 7'15" 6'59" 6'36"

19 10°28" 10'01" 9'43" 9'29" 917" 9'05" 855" 8'46" 8'36" 827" 8'18" 809" 759" 749" 738" 725" T'11" 6'53" 627"

N

20 10'31" 10'04" 945" 931" 9'18" 907" 8'57" 8'47" 837" 828" 8'18" 809" 7

LN

9" 749" T37" 725" T10" 6'52" 625"
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N
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(o]
w

10'32" 10'06" 9'48" 9'34" 922" 9'10" 9'01" 8'51" 8'42" 833" 823" 8'14" 8'04" 7'55" 743" 731" 7'17" 6'59" 6'33"
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11 627" 603" 548" 538" 529" 522" 5'16' 509" 503" 4'S6" 4'49" 4'43" A4'36" 429" 422" 4'15" 409" 356" 346"
12 608" 546" 5'32" 522" 5'15" 509" 503" 4'S6" 4'49" 4'44" 4'40" 4'33" 427" 421" 4'15" 4'09" 4'03" 3'54" 343"
13 608" 5'54" 5'31" 522" 5'16" 507" 500" 4'54" 4'49" 4'43" 437" 4'32" 426" 4'20" 4'16" 4'10" 4'03" 3'54" 3'44"
14 625" 5'56" 5'39" 5'30" 523" 5'14" 509" 502" 4'55" 4'49" 4'44" 4'39" 4'33" 428" 423" 417" 4'10" 4'02" 3'53"
15 616" 5'53" 5'35" 528" 520" S'11" 505" 4'59" 4'53" 447" 4'41" 4'35" 430" 424" 4'19" 4'12" 4'06" 3'57" 347"
16 616" 550" 5'32" 520" 5'11" 503" 4'55" 4'49" 4'44" A'38" 4'33" 428" 424" 4'19" 4'14" 4'09" 4'03" 3'55" 3'44"
17 65" 545" 530" 5'15" 506" 5'01" 4'54" 4'48" 442" 438" 4'33" 4'30" 425" 4'19" 4'15" 4'09" 4'02" 3'56" 3'46"
18 6722" 552" 5'36" 526" S'17" 5'8" S'1" 4'S6" 4'S0" 4'46" 4'40" 4'36" 4'32" 427" 421" 416" 4'11" 43" 351"
19 545" 532" 524" 517" S'11" 5'05" 500" 4'55" 4'51" 4'46" 4'42" 4'37" 4'33" 428" 422" 4'16" 4'09" 4'00" 3'47"
20 5'52" 538" 529" 521" 515" 509" 504" 4'59" 4'54" 4'49" 4'45" 4'40" 4'35" 4'30" 424" 4'18" 4'10" 4'01" 347"
21 546" 532" 523" 516" 510" 505" 500" 4'S5" 4'50" 4'46" 4'41" 4'36" 4'32" 427" 421" 4'15" 4'08" 3'59" 346"
22 542" 521" 521" 514" 508" 5'03" 4'S8" 4'54" 4'49" 4'45" 4'40" 4'36" 4'32" 427" 422" 4'16" 4'09" 4'01" 3'48"

23 543" 523" 523" 517" S'11" 506" 501" 457" 4'53" 448" 444" 440" 436" 431" 426" 420" 414" 46" 3'53"
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Raghuveer, G., Hartz, J., Lubans, D. R., Takken, T., Wiltz, J. L., ... Mietus-Snyder, M. (2020). Cardiorespiratory Fitness in Youth: An
Important Marker of Health: A Scientific Statement From the American Heart Association. Circulation. doi:10.1161/cir.0000000000000866
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The main hope of a nation lies in
the proper education of its
youth

~ Desiderius Erasmus
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