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Endurance running and the evolution of Homo

Dennis M. Bramble' & Daniel E. Lieberman’

'Department of Biology, University of Utah, Salt Lake City, Utah 84112, USA

2Pm!mdyM’usemn, Harvard University, Cambridge, Massachusetts 02138, USA \L*LTURE:l VOL 432 l 18 NOVEMBER M4|

“Vzpfimend chuze je k ‘ : o - _ bjevila nejspise
brzy po oddéleni vyvo ki s “silif ukazuje, Ze

’ A4 V4 v

Persistence hunting s

M A group of hunters locate a y e Y L o R : M Animals must stop and pant
herd of animals on the savan- : SO0 W LA - B RN to rest and cool down. Persis- ¥
nah. An antelope is singled out | SRS SN A, AR R i B T tence hunters keep their prey :ollxzu?&?;:enymmm &1
and isolated, often a bull with ol S S o - A NNEESE S running in the sun until it col- P &

heavy horns that will burden I . 4 R net o eekls la from heat exhaustion, M Ideally, temperatures should be
itwith extraweight duringthe | J4 e, | e A often after the pursuitcovers  above 90 degrees.

lengthy chase. . S el | (SRR A 28 around 25 miles, about the dis- @ ‘The hunt ends quietly, when the

: oL R S : n e AT L tance of today’s marathon. animal can no longer flee.



/dravotni UcCinky pohyboveé aktivity

Neurologické
J Napéti/deprese e “POREY . _—
J Derr:"lence P Kardiovaskularni
M Kognitivni funkce _» V Mortality
J CMP J ICHS
J Krevni tlak
M Endotelidlni funkci
Endokrinologické
J Hmotnost
J Diabetes e

J LDL cholesterol

A HDL cholesterol Muskuloskeletalni

J Osteoporoza

..................... , L Pady
J Nemohoucnost

Onkologické

{ Ca prostaty

J Caprsu

J Ca tlustého streva

J Hematologické malignity
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Ahmed Merghani, Aneil Malhotra, Sanjay Sharma. Trends in Cardiovascular Medicine, 2015, Available online 18 June 2015
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No. of Events/ Incidence/
Subgroup Total No. 1000 person-yr Adjusted Hazard Ratio (95% Cl) P Value

Low genetic risk
Favorable lifestyle

ARIC 44/484 5.0 [ | 1.00 Reference
. / ° ° WGHS 61/2103 15 [ ] 1.00 Reference
G e n et I C ke rl Z I ko MDCS 134/1444 5.0 ] 1.00 Reference
Combined :
Intermediate lifestyle E
ARIC 82/613 7.6 B 1.39 (0.97-2.01) 0.08
+ WGHS 52/1509 1.9 + 1.22 (0.84-1.76) 0.30
MDCS 179/2060 4.3 —— 1.07 (0.85-1.33) 0.58
Combined ; 1.16 (0.98-1.38)
Unfavorable lifestyle ,
adherence ke — e R
WGHS 27/668 2.3 — 1.58 (1.00-2.49) 0.05
MDCS 122/974 7.3 —— 1.86 (1.45-2.38) <0.001

Favorable lifestyle
ARIC 203/1480 7.8 -~ B 1.56 (1.12-2.16) 0.008

/ :
Combined f 1.82 (1.51-2.19)

Z ra Ve I I I u Intermediate genetic risk E

Ve / E
Z IVOt n I m u St | u WGHS 219/6319 1.9 —+—— 1.20 (0.90-1.59) 0.21
MDCS 488/4336 6.2 1.32 (1.09-1.60) 0.004

Combined 1.33 (1.15-1.54)
Intermediate lifestyle
ARIC 272/1926 8.2 1.63 (1.18-2.24) 0.003
WGHS 202/4414 2.5 1.63 (1.23-2.18) <0.001
MDCS 710/6145 6.5 1.48 (1.23-1.78) <0.001
Combined 1.54 (1.34-1.77)
a Unfavorable lifestyle
ARIC 2441282 141737 2.39 (1.73-3.30) <0.001
WGHS 147/1983 43 2.92 (2.16-3.94) <0.001
MDCS 481/2953 9.7 2.42 (2.00-2.94) <0.001
Combined 2.52 (2.18-2.92)

High genetic risk
Favorable lifestyle

Riziko ischemicke ———

1.74 (1.27-2.39) <0.001

MDCS 248/1430 97 2.07 (1.68-2.55) <0.001
v V4 Combined 1.90 (1.62-2.23)
C h O ro b S rd e C n I Intermediate lifestyle
y ARIC 1247623 11.8 2.41 (1.71-3.40) <0.001
WGHS 92/1462 3.4 2.26 (1.63-3.12) <0.001
MDCS 333/2029 9.4 2.18 (1.79-2.67) <0.001
I IVI P C | a N S S Combined 2.24 (1.93-2.61)
) Unfavorable lifestyle

=
_._
.
-
_._
_._
-
— B 1.65 (1.13-2.41) 0.009
_._
-
_._
_._
-
_.._

ARIC 116/445 17.0

)
2 WGHS 68/670 5.8 —J— 402 (2.84-5.69) <0.001
‘. s 7 MDCS 207/1018 125 —- 3.28 (2.64-4.08)  <0.001
‘ -~ * . Combined 3.50 (2.97-4.12) *
- 4 NEngl) Med 2016; 375:2349-2358 1.0 20 4.0

3.59 (2.53-5.09 <0.001
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Riziko narazove intenzivni aktivity
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Pocet dnli v tydnu
* Frekvence intenzivni pohybové aktivity/cviceni *




Zacnéte s tim, co pacientv (ne vas) bavi
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CEMTRAL ILLUSTRATION The Amount of Exercise to Reduce Cardiovascular Events in Cardiac Patient Populations
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Pohyb v primarni/sekundar

T 10.000 kroku denné (nebo 6000 k
¥ Ly § e (-

Steps/day

At least 6,000 daily steps in
moderate-to-vigorous
physical activity

A

Boys

6-11
years
Girls

6-11
years

Adolescents
Pre- 12-19 years

At least 15,000
steps/week in
moderate-to-

vigorous physical
activity, e.g., 3,000
daily steps in
moderate-to-
vigorous physical
activity most days
of the week

|

school
children i
4-6 Adults

years 20-65 years

Arrows
indicate
that
higher is
even
better

Healthy

older

adults

65+ years
Individuals
living
with
disability
and/or
chronic
illness
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Recommendations for physical activity

@ European Heart Journal (2016) 37, 73152381 JOINT ESC GUIDELINES
unoroas doi:10.109 3 eurheartj/ehwl06
i Recommendations Class* | Level* | Ref*
2016 European Guidelines on cardiovascular It Is recommended for healthy
. . . - . adults of all ages to perform at least
disease prevention in clinical practice 150 minites & wesk of modirets
Intensity or 75 minutes a week of Ro- )
The Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in i e
Clinical Practice (constituted by representatives of 10 societies Squivalant combination theneot
and by invited experts) For additional benefits In healthy
. . L L. adults, a gradual Increase In aerobic
Developc_ad with the special _contrlbutwr_n of ﬂ_ie European Association PA to 300 minutes a week of
for Cardiovascular Prevention & Rehabilitation (EACPR) moderate Intensity, or 150 minutes . 259,260

a week of vigorous intensity aerobic
PA, or an equivalent combination
thereof Is recommended.

Regular assessment and counselling

on PA Is recommended to promote

the engagement and, If necessary, to : 262-264
support an Increase In PA volume

over time.*

PA Is recommended In low-risk
individuals without further 265,266
assessment.

Multiple sessions of PA should be
considered, each lasting

210 minutes and evenly spread
throughout the week, l.e. on

4-5 days a week and preferably
every day of the week.

267,268

Clinical evaluation, Including exercise

testing, should be considered for

sedentary people with CV risk 265
factors who Intend to engage In

vigorous PAs or sports.




Fyzicka aktivita — klasifikace dle intenzity

Cardiorespiratory Endurance Exercise

Resistance Exercise

Intensity (%\'!02,.,.,,) Relative to Absolute Absolute Intensity
Relative Intensity Maximal Exercise Capacity in METs Intensity (MET) by Age Relative Intensity
%HRR or . Perceived Exertion 20 METs 10 METs 5 METs Young Middle-aged
Intensity %\V0,R %HR ax %V0,max  (Rating on 6-20 RPE Scale)  %V0pmax %V02max %V 02max METs (20-39 yr) (40-64 yr)  Older (=65 yr) % 1RM
Very light <30 <57 <37 <Very light (RPE < 9) <34 <37 <44 <2 <2.4 <2.0 <1.6 <30
Light 30-39 57-63 37-45 Very light-fairly light 34-42 37-45 44-51 2.0-29 24-47 2.0-39 1.6-3.1 30-49
(RPE 9-11)
Moderate 40-59 64-76 46-63 Fairly light to somewhat 43-61 46-63 52-67 301059 48-71 4.0-59 3.2-47 50-69
hard (RPE 12-13)
Vigorous 60-89 77-95 64-90 Somewhat hard to very 62-90 64-90 68-91 6.0-8.7 7.2-10.1 6.0-8.4 4.8-6.7 70-84
hard (RPE 14-17)
Near-maximal =90 =96 =91 >Very hard (RPE > 18) =91 >01 =92 =8.8 =10.2 >8.5 >6.8 =85
to maximal

Table adapted from the American College of Sports Medicine (14), Howley (173), Swain and Franklin (344), Swain and Leutholtz (346), Swain et al. (347), and the US Department of Health and Human Services (370). . . .
HR nax, Maximal HR; %HR . percent of maximal HR; HRR, HR reserve; V0o, maximal oxygen uptake; %V0,ma, percent of maximal oxygen uptake; VO,R, ‘Oxygen uptake reéserve; RPE, ratings of perceived exertion (48).% i L. 1L

* Test mluveni
* Nizka intenzita — zpév
 Stredni intenzita — jedna kratka souvisla véta
* Vysoka intenzita — sotva 1-2 slova

® KLt s S 7

A‘ I‘.)i’g

> |

e,

Garber, CE et al. Med Sci Sport Exerc 43(7):1334-1359, July 2011.




Maximal heart rate in graded exercise on cycle ergometer in men of age 12-55 (min")

(vrcholova) srdecni frekvence

age HRmax (min”| SD

12 188 77

13 190 74

14 193 72 B % o0 .

15 195 6.9 s i : r TR T

16 105 7.2 A i , A

17 196 75 210 . .

L BT —— PIZSANRNERRERERRREREEEEEEEY = ST 2T

Jediné maximalni tepova frekvence pouzitelna k presknpu pohybové aktivity:

Zmerenalll

CAVE: Beta-blokatory / verapamil / dilthiazem

kL] 186 114 e B
40 186 113 £
41 185 11,2 160 ;
42 185 1,1 -‘TX o
43 184 10,9 155 SN
44 183 10,8 N 3
45 183 10,7 ®
45 182 10,0 150 F
47 181 11,2 \T\[ﬁ\
15 179 114 145 I
49 178 11,6 121314 1516 17 18 19 20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 45 49 50 51 52 53 54 55
50 177 119 age(yrs.)
=1 176 12,1
- 52 175 12,3

* 53 173 12,5
54 172 128
55 171 13
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Dynamicka aerobni zatez

* Cil — predepsat takovou zatéz, aby
umoznila delsi cviceni bez omezujici unavy
* 50-70% VO,, .., HRR, ., (resp. 40% u pacientu
se srdecnim selhanim NYHA III/IV
* Ventilacni prahy
e Borgovaskala12-14
* 65-85% Hr__ (zméfené © )

max

® “RFets’s

velmi velmi lehke

velmi lehké

docela lehké

ponékud tézsi

tézke

velmi tézke

velmi velmi tézkeé
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% Odporovy tréenink (,,posilovani®)

Sila Vytrvalost

< 6 opakovani = 15 opakovani

MNizka

Stredni intenzita intenzita

I I
0 10 20

COpakovani

= NizSi pocCet opakovani a tézsi zatéz zvysuji silu
= Vy8Si pocet opakovani s nizsi zatézi zlepsuji vytrvalost

= Zatéz umoznujici 8-15 opakovani zlepsuje i silu i vytrvalost

* ‘.A'*, * * ‘ \' p ‘ ‘ ; ‘ ‘ Willi amsetal crculzzﬁgw ;116: 572
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% Exercise snacks — ,,Pohyboveé svacinky”

e )

z o sy &

1
6 Wal Brisk walk ying with Carrying
am uphill to bus up stairs 10 bus children  light load
(2 min) (1 min) (2 min) {3 miny (2 miny
| Time m l i A —
St - -

amatakis E, et al. Br J Sports Med Published Onlin t: 20 February 2019. d 0.1136/bjsports-2018-100397
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