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[L.earning Objectives

The basic structures of the autonomic system

Stress and autonomic system

Example of study in HRV and sport




Stress...

Robert Sapolski “Why Zebras don’t get ulcers

Sapolsky, R. M. (1992). Stress, the aging brain, and the mechanisms of neuron death. the MIT Press.
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The Acclaimed Guide to Stress,

Stress- Related Discases, and Coping

“One of the best science writers of out tieme "
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THIRD EDITION - Q‘\



Stress and Human Being

Stressor

Any factor in the outside world that causes
an imbalance in homeostasis

Homeostasis EE—

Reestablish homeostasis




Periferal Nervous System
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Somatic System

Allows coordinating actions and responses
to the external environment. Conscious
control of the movement.




Periferal Nervous System Autonomic System

. . Sympathetic
Control the physiological functions that

are unconscious in nature. Stimulate the physiological systems. Activate under

the stress. 'Fight-or-tlight'
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Stress Response

Mobilize energy to help the muscle to run

Suppression of digestion

Growth suppression

Suppression of the reproductive system

Secretion of some hormones

Increase Cardiovascular Tone

Increased activation of the immune system

Blood Glucose

pressure

Respiratory
frequency

Oxygen

Get the energy to muscles as fast as possible




Stress Response

ON Same system is activated for psychological reasons




Heart Rate Variability

Sinoatrial node
(Pacemaker)

Inhibitory | Heart Rate

noroepinephrine acetylcholine

Beat Length/Time Interval (RR)

Heart Rate Variability

Fast beats = Short interval
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Heart Rate Variability

Accelerated/Fast beats Shortest interval between beats ‘ Heart Rate

) 200 400 600 800 1000 1200 1400 16

Time (ms)

Normal/Rest Heartbeat Longer interval between beats 1 Heart Rate
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HRV

RELATIVE BALANCE

RELATIVE BALANCE
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Heart Rate Variability (HRV)

Rest: parasympathetic dominance over the sympathetic
system

Health: | HRV 4 Risk of death from all causes

Training/sport settings: TVFC 4 Better physical performance



HRV 1n Sport Context

-

VP® PAT U0 RASI

S

Acute effect of one futsal training session in cardiac autonomic
modulation of young players
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HRV 1n Sport Context

Seasonal Changes in Physical Performance and Heart
Rate Variability in High Level Futsal Players

Increased HRV after a period of training (better heart function)

Table 3 Cardiac autonomic responses at the beginning of the pre-season period (M1), at the end of a 3-week pre-season (M2) and in the middle of the reqular
season (M3) for futsal players (n=10).

M1 M2 M3 M1 vs. M2 M1 vs. M3 M2 vs. M3
ES [95% Cl] - Rating ES [95% Cl] - Rating ES [95% ClI] - Rating
RRmean (ms) 808 (124.1) | 880(112.9)" 872 (85.7) 0.53 [0.28-0.78] 0.47[-0.23-1.17] -0.06 [-0.60-0.48]
small small trivial
RMSSD (ms) 33(16.8) 48 (20.8)" 42(12.9) 0.80[0.51-1.09] 0.49[-0.15-1.12] -0.31[-0.98-0.35]
moderate small small
HF (ms?) 234(210) 614 (146)" 496 (90) 0.86 [0.55-1.1.17] 0.67 [0.23-1.11] -0.19[-0.47-0.09]
moderate moderate trivial
LF (ms?) 1240 (150) | 1808 (70) 1458 (77) 0.46 [0.02-0.90] 0.20 [-0.49-0.88] -0.26[-0.72-0.19]
small small small
HF (nu) 18(9.3) 28 (14.4) 28 (13.6) 0.94[-0.03-1.91] 0.96 [0.09-1.83] 0.02 [-0.96-1.00]
moderate moderate trivial
LF (nu) 82(9.3) 72 (14.4) 72 (13.6) -0.94 [-1.91-0.03] -0.96 [-1.83 - -0.09] -0.02 [-1-0.96)
moderate moderate trivial
LF/HF ratio 71(5.7) 4(3.1) 4(3.4) -0.48[-0.9- -0.07] -0.46 [-1-0.08] 0.02 [-0.24-0.27]
small small trivial

Values are presented as mean (SD). * P<0.05 compared with M1. CI: confidence interval. ES: effect size. Criteria used to interpret the magnitude of the ES were: <0.2
trivial, >0.2-0.6 small, >0.6-1.2 moderate, >1.2 large




Training Recovery




@ HRV4Training Pro

HEART RATE VARIABILITY
Select time period and parameter 10 highlight

NO P:th(]h: :

HEART RATE VARIABILITY

@

TRAINING LOAD TAGS

Select training load parameter and sport Select tag

Clearly identifies periods of higher
chronic stress, when it can be

| helpful to hold back and reduce

training intensity

Focus on the
big picture




HRV 1n Sport Context

Heart-rate variability and precompetitive anxiety in swimmers

Julio César Cervantes Blasquez. Gil Rodas Font™ and Lluis Capdevila Orts
Universitat Autonoma de Barcelona and * Medical Services Futbol Club Barcelona

Training  x Competition

lable |
Companson between the two conditions of e study for the HRV time domain
and the Non Lincal Analysis (Poincaré Plot) scores. (n= 10)
Training condition Competition condition
HRY Mean s Mean s
*** Higher HRV i iNi m d
Fine Domain igher in training compared to
Mean RR (ms) 0.721 ND0N0=2 0712 D082 .. .
| STDRR (ms) 0,032 0,011 )016 competltlon
"l | 1~imrm«~»m%u HR (ms 82,10 7.51 85,58 10,08
= = STDHR (ms) 3,56 1,52 3,90 1,18
C o s Nl ol A Ade A b ek RMSSD (ms) * 37.69 27.19 21.79 22.47
NN\N<O < A0 60l 7 10 2 10
PNNSO (% 1,41 1,51 185 259
INDTRI 0.056 0018 0.060 »O2 1
I'INN (ms) 46,00 22821 199,00 0021
No Lincal Analysis
(Poincaré Piox)
SDIl ms * 7 O} S.7
SD2 ms 6092 2943 6245 2351
* p<0.05. Wilcoxon sigrned rank test for paired sanples




HRV 1n Sport Context

Brief communication

Pre-competitive anxiety and autonomic responses in professional U-20
futsal players: Effect of the competition phase and game location

DLA OFICIALY VP "

Ana Carolina Paludo , Tim Woodman, Julian A. Owen, Felipe N. Rabelo, Martina Bernacikova,
Antonio Carlos Simoes

Table 1
Pre-competition HRV and anxiety considering the game location and playoff stage (n = 9).

Quarter-finals Semi-finals Finals P-value venue  P-value payoff stage  P-value interaction
Variable Home Away Home Away Home Away
Mean HR 703+£695 658+£026 722675 803:£979 T746+103 747776 0603 0.014* 0.095
RMSSD 462 £17.7 616265 4761270 381%19.7 409+£202 4891226 0452 0.305 0.246 of mtfiased SFH??th;ﬂfﬁmfie (or vagal activity) Wl:ﬂ Pl_ﬂ};ﬂsl 3“"??
InRMSSD 377+039 3.48+085 374+050 331:091 360070 379:050 0.335 0.760 0.359 e fndines of the present Stacs partialy comroborate the hysothest
InLF 757082 7231062 734076 723:£087 725+088 730+058 0529 0.852 0.743 formulated, indicating that playing the final stage was a challenging
InHF 6.35+0.869 677087 614+101 602+0970 596+1.08 636+103 039 0.295 0.645 situation, compared to the quarter and semi-finals, showed by players”
higher values of the Mean HR and a decrease in SD2 values. Nonetheless,

InLF/HF 1.20 £ 0.13 1.08£014 120+£017 1.21+0.09 1.23£0.09 117+£013  0.097 0.261 0.339 the hypothesis about the game location, somatic and cognitive anxiety
sD1 33.1 £ 126 441 £ 189 3411192 2731140 200143 3M6x160 0452 0.290 0.244 and self-confidence were refuted in the study. No difference amongst the
SD2 107 +344  135+407 102+354 955+281  63.1+204 67.2+193 0315 <0.001 0.234 playoff stages venue (home versus away) for pre-competition HRV and

. anxiety-state was verified. This result suggests that the players in the
Anxiety-state present study consider the final stage a stressful factor independent of
Somatic 867274 0331£29 956343 90781307 101 £376 108+360 0.564 0.424 0.973 the game location.
Cognitive 778+222 7891220 722:£222 756246 7221222 733+235 0767 0.743 0.986
Self-confidence 184 £ 2,19 186167 189+183 191=1.69 193141 190+£173 1.000 0.505 0.883

" Significant difference in playoff stage (p < 0.05).



Chronic Stress

Acute

- Chronic

Psychological reasons

Muscular myopathy (atrophy)
Inefficient energy use

Increased likelihood of diabetes
Increased BP = hypertension
Damage to the cardiovascular system

(atherosclerosis)



Obrigada

carolina.paludo @fsps.muni.cz




Homework- next class: download app
ELITE HRV (free)

Introducing Spren: Hardware-free, Body Composition Scan SEEARNMORE

Apps v Body Composition Scan N&#  Science  Resources v Login v GETTHE APP

Next class: testing the app

Accurate Heart Rate Variability App

Heart Rate Variability (HRV) tracking app for deep insight into your
health, stress, recovery and nervous system balance.

GETTHE APP

New to HRV? Start here
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