Quanto vale se mexer?

"Se fosse um pilula, seria a mais milagrosa e mais
cara de todas”




Melhora Sua Performance

Executive Function

Flexibilidade
Study name Statistics for each study Hedges's g and 95% CI TP
Cognitiva
Hedges's Standard g o
g error  p-Value — Priorizar
Blumenthal, 1989 -0.025 0244 0919 — Entender
Emery, 1990 -0.043 0.306  0.888 ~ .
Emery, 1998 0.325 0271  0.230 sequenclas
Fabre, 2002 -0.188 0474  0.691 - _
Hawkins, 1992 0.047 0.310  0.881 Trocar de
Hoffman, 2008 0.172 0173 0.321 Tarefas
Khatri, 2001 0.291 0.199  0.144 3 .
Lautenschlager, 2008  -0.071 0.153  0.643 - egulr
Masley, 2008 0.487 0.268  0.069 . -
Moul, 1995 0.780 0446  0.080 S— leeQOGS
Oken, 2004 0.067 0.301  0.823
Oken, 2006 0.037 0209  0.860
Pierce, 1993 0126 0258 0625 Auto Controle
Scherder, 2005 0.441 0.360  0.220 = _ T e
Smiley-Oyen, 2008 -0.092 0.193  0.633 DlSClpllDa
van Uffelen, 2008 -0.035 0232 0.879 — Regulag a0
Wallman, 2004 0.479 0243  0.049 .
Williams, 1997 0189 0145 0.192 emocional
Williamson, 2009 0.026 0197  0.896 _
0.123 0052  0.018 v Auto . .
2,00 -1.00  0.00 1.00 2.00 consclencla
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Aumento de Memoria

Memory
Study name Statistics for each study Hedges's g and 95% CI
Hedges's Standard

g error p-Value
Blumenthal, 1989 -0.066 0.242 0.786 —&—
Fabre, 2002 -0.339 0.477 0477 @
Hassmen, 1992 -0.145 0.335 0.665 —_——
Hoffman, 2008 0.072 0.173 0.676
Khatri, 2001 0.186 0.198 0.348
Kramer, 2002 0.156 0.151  0.304
Lautenschlager, 2008 0.322 0.154 0.036
Moul, 1995 0.351 0.436  0.421 4
Oken, 2004 0.000 0.299 1.000
Oken, 2006 -0.055 0.208 0.793 r
Perri, 1985 0.261 0.276 0.345 —T—
Pierce, 1993 0.233 0.259 0.369 -1
Scherder, 2005 0.413 0.360 0.251 @
Stroth, 2009 0.650 0.378 0.085 @
van Uffelen, 2008 -0.029 0.232  0.900
Williamson, 2009 0.011 0.197 0.954

0.128  0.058 0.026 v

-2.00 -1.00 0.00 1.00 2.00
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Atencao e \Velocidade

Attention and Processing Speed

Study name Statistics for each study Hedges's g and 95% CI
Hedges's Standard

¢} error p-Value
Bakken, 2001 0.169 0488  0.729 -
Blumenthal, 1989 0.218 0.244  0.372
Emery, 1990 0.028 0.307  0.928
Emery, 1998 0.075 0.269  0.782
Hassmen, 1992 0.173 0.339  0.610 —_—
Hawkins, 1992 -0.243 0.311  0.435 1
Hoffman, 2008 0.277 0173 0.110 —0—
Khatri, 2001 0.121 0.198  0.540
Kramer, 2002 0.148 0152  0.329
Lautenschlager, 2008 0.083 0.153 0.586
Masley, 2008 -0.158 0.266  0.552 —_——
Munguia-lzquierdo, 2008  0.922 0.277 0.001 —_——
Oken, 2004 0.221 0.302  0.464 —=—
Oken, 2006 -0.224 0209  0.282 — =
Okumiya, 1996 0.938 0.320  0.003 .
Panton, 1990 0.111 0.367  0.762 —l—
Pierce, 1993 0.249 0.258  0.335 —_—
Russell, 1982 0.147 0.356  0.679 —_—
Smiley-Oyen, 2008 0.234 0192 0222 —=—
Stroth, 2009 -0.123 0404  0.761 —_——
van Uffelen, 2008 -0.099 0232  0.671 —E—
Whitehurst, 1991 -0.580 0512  0.258 -
Williams, 1997 0.301 0.146  0.039 @
Williamson, 2009 0.206 0197  0.297 —=—

0158 0052  0.003 ¢

-2.00 -1.00 0.00 1.00 2.00
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Exercicio vs Antidepressivo

Comparative effectiveness of exercise, antidepressants

and their combination in treating non-severe depression:

a systematic review and network meta-analysis of
randomised controlled trials

Francesco Recchia,’ Chit K Leung,' Edwin C Chin,’ Daniel Y Fong,? David Montero,’
Calvin P Cheng,? Suk Yu Yau,* Parco M Siu

Funciona tdo bem
guanto ou até
melhor que a
medicacgao para
tratar sintomas
depressivos

Exercise Antidepressants Standardised Mean
Study Total Mean SD Total Mean sD Difference
Blumenthal(2007) 51 920 66925 49 1020 66389 —————+———
Hidalgo(2021) 176 535 51300 171 5.85 4.5400 —
Blumenthal(1999) 53 8.10 65419 48 7.80 55916 O o —
Random effects model 280 268 ﬁ
Heterogeneity: /> = 0%, <° = 0.0017, p = 0.75
04 02 0 02 04
Exercise Control Standardised Mean
Study Total Mean SD Total Mean sD Difference
Dunn(2005) 17 9.00 36000 13 14.00 4.9000 —
McNeil(1991) 10 11.10 3.0000 10 14.70 3.7000 —F——
Hemat-Far(2012) 10 16.60 6.9000 10 22.80 4.9000
Sadeghi (2016) 16 13.31 54000 14 1835 6.1400 —+—
Blumenthal(2007) 51 920 66925 49 11.00 6.7180 S BN
Krogh(2012) 56 11.30 6.6000 59 10.50 6.4000 —_
Random effects model 160 155 === /
T

Heterogeneity: I° = 69%, t° = 0.1833, p < 0.01

Antidepressants Control Standardised Mean

Study Total Mean SD Total Mean SD Difference
Moreno(2006) 20 6.70 39916 26 10.80 5.0154 +
Detke(2004) 93 81057500 93 11.10 5.6200 —aa
Goldstein(2004) 86 930 57500 89 12.20 5.6200 ——
Philipp(1999) 105 8.00 57500 46 10.60 5.6200 —a
Gastpar(2006) 127 10.30 6.4000 130 13.00 6.9000 .
Detke(2002) 128 990 57500 139 1220 5.6200 .
Mao(2015) 19 79026820 18 8.60 3.1095
Perahia(2006) 102 9.00 57500 99 9.80 5.6200 i
Blumenthal(2007) 49 1020 6.6389 49 11.00 6.7180
Bjerkenstedt(2005) 54 1490 84000 55 1550 6.7000 -+
Fava(2005) 47 13.30 7.3000 43 12.60 6.4000
Random effects model 830 787 >

2 2 I— I & Tk

Heterogeneity: I = 38%, = 0.0402, p = 0.10

SMD  95%-Cl
015 [-0.54;0.24]
0.10 [0.31;0.11]
0.05 [0.34;0.44]

-0.08 [-0.29; 0.12]

SMD 95%-Cl
116 [1.94,-0.37]
1.02 [1.97;-0.08]
-0.99 [-1.93;-0.05]
0.85 [-1.61;-0.10]
027 [0.66: 0.13]
0.12 [0.24; 0.49]

-0.58 [-1.14; -0.01]

SMD 95%-Cl
-0.88 [1.49;-0.26]
053 [0.82;-0.23]
051 [0.81:-0.21]
0.45 [.0.80;-0.10]
040 [0.65;-0.16]
040 [0.65;-0.16]
024 [0.88; 0.41]
014 [.0.42; 0.14]
012 [052; 0.28]
0.08 [0.45; 0.30]
0.10 [0.31; 0.51]

-0.33 [-0.49; -0.16]




Melhoras para TDAH

Funcao
Executiva

Priorizar
Entender
sequéncias
Trocar de
Taretfas
Seguir
direcoes

Capacidade

atencional

J Autism Dev Disord (2016) 46:3126-3143

Fig. 1 A forest plot displaying
the effect sizes and confidence
intervals of studies included in
the meta-analysis. Note All
effect sizes are corrected to 3
decimal places. Mean effect
sizes for ASD and/or ADHD are
based on the random-effects
model. Open square box ASD
studies. Filled square box
ADHD studies

95% Confidence Intervals of all Effect Sizes

0.583

0.381

Anderson-Hanley et al. (2011)
[-343, .590]

Becker (1997) [-.403, .408]
Birchfield (2014) [-.630, .969]
Chang, Liu et al. (2012) [-.445, .331]
Chang et al. (2014) [-.446, .438]
Choi et al. (2015) [-.054, .695]
Chuang et al. (2015) [-498, .507]
Craft (1983) [-.456, .386]

Gapin et al. (2015) [-.590, .711]
Gawrilow et al. (2016) [.201, .521]
Hartshorn et al. (2001) [.244, .733]
Kang et al. (2011) [-.017, .725]
Medina et al. (2009) [-.353, .544]
Nicholson et al. (2011) [-.950, .972)
Oriel et al. (2011) [-336, .869]

Pan etal. (2015) [-.162, .511]

Pontifex et al. (2013) [-.223, .692]

-1 -08

-0.6

-04 -02 0 0.2
Effect Size r

0.4

0.6

0.8

-

Prod b e bbb do o bbb bbb bbbt

Rosenthal-Malek & Mitchell (1997)
[-.851, .915]

Smith et al. (2013) [-.491, .635]
Tan et al. (2013a) [.031, .892]
Verret et al. (2012) [-.329, .613]
Ziereis & Jansen (2015) [.174, .764]
Mean Effect Size (ASD) [.313, .603]
Mean Effect Size (ADHD)
[.081,.278]

Mean Effect Size (ASD/ADHD)
[.131, .335)




Bonus: Atividade Externa

15 min de caminhada
Dentro vs Fora

Difference in Reaction Time (ms)

Change in P300 Amplitude (uV)
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Efeito Agudos (Imediatos)

Brain and Behavioral Changes

Exercise Protocol

Time Course Post-Exercise Cessation

20min | 40min | 60 min | 80 min | 100 min | 120 min

24hrs + |

A. Behavioral Changes
Prefrontal-Dependent Cognitive Function
Mood

Enhanced positive mood states”®
Qecreased negative mood sla}es"q
Stress Reduction >’

50 min cycling at 85% of age-predicted MHR, with additional 5 min warmup and cooldown

30 min of aerobic exercise class at age-predicted 60-80% of MHR

60 or 120 min of cycling at 50-55% of VO, max, with additional 3 min warmup

A range of exercise modes at varying intensities (low to very high) for a duration of 7 to over 75 min

B. husiological Ch

phy B!
Extracellular Recording
Increased theta™”
EEG
Increased delta, theta, alpha and beta®™
Increased P300 amplitude™
Decreased P300 latency™
fNIRS
Increased activation during task periormance”0
Increased HAROLD during task performance'”*
™S
Excitation™®
Inhibition**®
MR
Increased hippocampal pattern swmlamvm
Altered activation to an acute stressor'

5 min of treadmill running at speeds ranging from 1 to 22 cm/sec
A range of exercise modes at various intensities for a duration of 2 to 60 min
20 min of treadmill walking at 60% of age-predicted MHR

20 min of treadmill walking at 60% of age-predicted MHR

10 min of cycling at 50% of VO, max
10 min of cycling at 50% of VO, max

20 min of cycling at 65-70% of age-predicted MHR, with additional 5 min warmup

20 min of cycling at 65-70% of age-predicted MHR, with additional 5 min warmup

30 min of treadmill walking/running at 60-70% of VO, max

25 min of high-intensity interval cycling at 80% of age-predicted MHR, with additional 5 min warmup and cooldown

Neurochemical Changes
_ Loctate

Graded exercise test on a bicylce ergometer to 85% of age-predicted MHR

Cortisol "*!

Neurotrophins :
BDNF'™ 30 min treadmill running at low- (15 m/min) or moderate-intensity (25 m/min)
IGF-1 I
VEGF | 2

Neurotransmitters '*¢ % ' <%l H
Dopamine7“‘ 20 min treadmill running at 12 m/min
Norepinephrine’? 120 min treadmill running at 25 m/min at 3 3% slope
Serotonin’** 120 min treadmill running at 25 m/min
Acetylcholine )
GABA™ (Graded exercise test on a bicycle ergomenter 1o 280% age-predicted MHR ‘
Glutamate™ 20 min treadmill running 3t 12 m/min

Endogenous Opioids **° 2 hes of endurance running (21.544.7 km)

Endoc inoid:




Efeitos Agudos Diversos

Resisténcia a
Estresse: Cortisol

Motivagcao & Bem-— Neurotrofinas:
Estar: Dopamina & BDNF, IGF-1, VEGF:
Serotonina Neuroplasticidade

Neurogénese no
Hipocampo
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