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Bien se positionner

Mémoire Entrainement

LAi nt e Xest-allée affioane ? Faut-il utiliser ou non cette méthode

déi ntervention ?

_Bien analyser les résultats des études précédentes : les

tallles d 6 e fet lestcaefficients de variation.

#~ Optimiser le ratio signal / bruit.

I Utiliser les bonnes methodes statistiques.

=S IAPS 2021 Hecksteden, A., Kellner, R., & Donath, L. Dealing with small samples in football research. Science and
*:% Medicine in Football.
.
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Soyons tres humbles

Nature Journal of
Nature Science Neuroscience Neuron Neuroscience Summed
Total reviewed 34 45 117 106 211 513
Correct count 3 9 17 13 36 78
15,2 %

Outcome of the main literature analysis

For this analysis, we included every article of which the abstract referred to behavior, cognitive

function or brain imaging.

S o STAPS 2011 Nieuwenhuis, S., Forstmann, B. U., & Wagenmakers, E. J. Erroneous analyses of interactions in
_— neuroscience: a problem of significance. Nature neuroscience.
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Et prudents

Abstract

Background and Objective Meta-analysis and meta-regression are often highly cited and may influence practice. Unfortu-
nately, statistical errors in meta-analyses are widespread and can lead to flawed conclusions. The purpose of this article was
to review common statistical errors in meta-analyses and to document their frequency in highly cited meta-analyses from
strength and conditioning research.

Methods We identified five errors in one highly cited meta-regression from strength and conditioning research: implausible
outliers; overestimated effect sizes that arise from confusing standard deviation with standard error; failure to account for
correlated observations; failure to account for within-study variance; and a focus on within-group rather than between-group
results. We then quantified the frequency of these errors in 20 of the most highly cited meta-analyses in the field of strength
and conditioning research from the past 20 years.

Results We found that 85% of the 20 most highly cited meta-analyses in strength and conditioning research contained sta-
tistical errors. Almost half (45%) contained at least one effect size that was mistakenly calculated using standard error rather
than standard deviation. In several cases, this resulted in obviously wrong effect sizes, for example, effect sizes of 11 or 14
standard deviations. Additionally, 45% failed to account for correlated observations despite including numerous effect sizes
from the same study and often from the same group within the same study.

Conclusions Statistical errors in meta-analysis and meta-regression are common in strength and conditioning research. We
highlight five errors that authors, editors, and readers should check for when preparing or critically reviewing meta-analyses.

S o STAPS 2022 Kadlec, D., Sainani, K. L., & Nimphius, S. With Great Power Comes Great Responsibility: Common
_— Errors in Meta-Analyses and Meta-Regressions in Strength & Conditioning Research. Sports Medicine.
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La preuve

Abstract

Objectives: The Nordic hamstring exercise (NHE) has been strongly recommended to reduce hamstring injuries in previous meta-
analyses (50% reduction in risk of injury). To underline the importance and impact of adopting appropriate methodology for evidence
synthesis, we revisited the study selection, reanalyzed and updated the findings of the most recent meta-analysis.

Study Design and Setting: Only randomized control trials (RCT) using NHE as one of the prevention arms were selected. Summary
effects for risk ratios (RR) for original studies included in the earlier meta-analysis, and new studies identified (update), were re-
estimated under the random-effects model and presented with 95% confidence intervals (CI) and prediction intervals (PI). Tentative
recommendations were provided according to the Grading of Recommendations Assessment, Development and Evaluation.

Results: Only five RCTs out of the 15 studies included in the earlier meta-analysis randomized to NHE. Our update revealed one
additional RCT. The point estimate (RR) for the five RCTs previously considered RCTs was 0.56 (95% CI, 0.20-1.52; 95% PI, 0.06—
5.14, parametric, and 0.13-1.80, nonparametric). After the update, the RR was 0.59 (95% CI, 0.27-1.29; 95% PI 0.10-3.29, parametric,
and 0.17-1.52, nonparametric).

Conclusion: Contrary to the conclusions of a recent meta-analysis, as well as earlier meta-analyses, by using more appropriate
methodology, the evidence underpinning the protective effect of NHE so far remains inconclusive and mostly derived from high risk of
bias RCTs. At best, only conditional recommendation can be provided (for soccer) and future RCTs are warranted. © 2021 Elsevier
Inc. All rights reserved.

S o STAPS 2021 Impellizzeri, F. M., McCall, A., & van Smeden, M. Why methods matter in a meta-analysis: a reappraisal
_— showed inconclusive injury preventive effect of Nordic hamstring exercise. Journal of Clinical Epidemiology.
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Overviews of missing values in simulated injury data from Australian Football matches played in August,
2020. The dataset contains observed player id, team, and match venue data, in addition to simulated data
on injury incidence, and number of sprints per match, and total sprint distance per match.

Panel A shows the location of missing and present cases, and the percentage of missing data in each
variable (and overall).

Panel D shows the number of missing values in each variable.

2021 Jacques, M., Landen, S., Alvarez Romero, J., Yan, [...] & Voisin, S. Individual physiological and
;&PS mitochondrial responses during 12 weeks of intensified exercise. Physiological reports.
M.
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Assessing group-based changes in high-performance sport.

Part 2: Effect sizes and embracing uncertainty through confidence intervals

a statistical concept that measures the
strength of the relationship between two

groups or time points, on a numeric scale.

Common Effect Sizes in Research

N Difference in Jump Height

Standardized Cohen'sd
mean difference  Hedges g
Correlation Pearsonr
coefficient Spearmanrho
! 0Odds ratio
Odde ratio Risk ratio

* In performance-based
sport, we often want to
know the practical
significance of our data.

» Tounderstand practical
significance, we need to
evaluate the effect size
(point estimate) and the
range of values that are
compatible with our
data (confidence
interval).

Relationship Between Odds of Jumping Over 24 Inches

. Means Between Older and (Age, Body Mass,
iabl itude of diff b Age and Jump Height Rugby vs. Basketball)
variables or magnitude of difference between - Younger Age Groups gby vs.
Mean difference: 5 inches r=0.8 (strong correlation) Ruhglby
S S athletes were Rugb
: = 25% less & g0y
f= likely to jump 0.75
%" >24 inches, Older
£ compared (>25yr)
the difference in means divided by = with ]
standard deviation basketball Heavier
athletes . >1
used to measure the strength of the (>150lb)
linear relationship between two variables t t + t
the odds of success for one group 10 25 30 40 0 057 15 155 2
compared to another group
Younger Older 0dds ratio
Point estimate
There are a range of expected values You can act as though the true We cannot
one value that represents the best for younger and older athletes, and population value lies between the claim that
estimate of a statistic of interest, (e.g., these value ranges overlap. limits of your confidence interval. we are 95%
the mean of our squad of athletes). ” ) confident
Point estimates ke ! Rugby
-2 standard W +2standard Point g.’°“°s are
15t ioo estimate ifferent
deviations Mean - deviations = from one e Older
I l V) I g another. Point
% estimate Heavier
=1
3
Confidence interval + + + +
a range of scores for which you 15-28in. 26-36in 0 0.5 1 1.5 2
are confident that the true —
population value lies within Confidence intervals Age 0dds ratio & 95% confidence intervals

Created Adam Virgile
by adamvirgile.com FKif@) @AVSportSci

AdamVirgile

2o STAPS
Montpellier -\

M £l @AdamVirgile

Turner, A.N., Parmar, N. and Jovonoski, A., 2021. Assessing group-
based changes in high-performance sport. Part 2: Effect sizes and
embracing uncertainty through confidence intervals. Strength Cond. J.

#\IBCA'
NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION

2021 Turner, A. N., Parmar, N., [é ] & Hearne, G. Assessing group-based changes in high-performance sport. Part
2: Effect sizes and embracing uncertainty through confidence intervals. Strength & Conditioning Journal.
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https://www.youtube.com/watch?v=6uYNVCy-SNA



https://www.youtube.com/watch?v=6uYNVCy-8NA
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https://www.socscistatistics.com/effectsize/default3.aspx

https://www.statology.org/hedqges-g-calculator/
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https://www.socscistatistics.com/effectsize/default3.aspx
https://www.statology.org/hedges-g-calculator/

Intervalles de conflance

—8—] Treatment is effective, the effect is

i =t large enough to be worthwhile
—a— Treatment is effective , but the effect
—a— may or may not be worthwhile

Treatment is effective, but the effect

may be too small to be worthwhile
—l— Treatment has no effect, is trivially
—a— ' effective, or is trivially harmful
—— Treatment is harmful
—a— Treatment is very harmful

i Treatment may: be trivially harmfil;
| " | have no effect; or have a trivial or
large benefit

Treatment may: be moderately or

| H ] -
f i 1 1 trivially harmful; have no effect; or
; have a trivial or worthwhile benefit
| : Treatment may: be strongly, or
l : trivially harmful; have no effect; or
i have a trivial benefit
«—increasing no o1 increasing—
harm effect &Z benefit

worthwhile

Interpreting confidence intervals around between-group differences. In the top half of the figure, the
confidence intervals are narrow. Narrow confidence intervals are informative; they enable definite
statements about the estimate of the treatment effect. In the bottom half of the figure, the confidence
intervals are wide. Wide confidence intervals are less informative; they do not allow definite statements
about the estimate of the treatment effect.

S APS
t*%?ﬂ 2019 Kamper, S. J. Showing confidence (intervals). Brazilian Journal of Physical Therapy.
, ==
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Intervalles de conflance

G0% G20% G40%

T10-30 9 —e— Unclear —eo—i Unclear e Unclear
T20-30 A — Unclear —e— Possibly —eo—i Possibly
T10-20 A —e— Possibly —e— Likely negative —eo—i Unclear

T30 4 —eo—i Possibly —e— Unclear —e— Likely

T20 4 —eo—i Likely —o0——i Unclear —e—i Likely

TA0/< ———e— Likely —e— Unclear ——@— Likely

r T T T T T 1 T T T T T 1 r T T T T T |
-15 -1.0 -05 0 0.5 1.0 1.5 -5 -10 -05 0 0.5 1.5 -5 -10 -05 0 05 1.0 1.5
Negative effect Positive effect Negative effect Positive effect Negative effect Positive effect
Standardized differences Standardized differences Standardized differences
G60% G80%

T10-30 1 = Unclear —eo—i Unclear
T20-30 A —e— Unclear —e—i Possibly
T10-20 —e— Unclear —e— Unclear

T30 A —eo— Possibly e Possibly

T20 A —eo—i Possibly —eo— Possibly

T10 - ——e— Likely —e— Possibly

r T T T T T 1 r T T T T T 1
15 -10 -05 0 0.5 1.0 1.5 1.5  -1.0 -0.5 0 0.5 1.0 1.5
Negative effect Positive effect Negative effect Positive effect

Standardized differences Standardized differences

Intragroups effect sizes (90% confidence intervals) for changes from pretest to post-test in 10 m (T10), 20
m (T20), 20 m (T20), 101 20 m (T107 20), 207 30 m (T20i 30), and 107 30 m (T10i 30) sprint time for each
experimental group (G0%, G20%, G40%, G60%, and G80%). Gray areas represent the smallest
worthwhile change (see the methods section).

=P
Montpetticn \\\\

2022 Rodriguez-Rosell, D., Saez de Villarreal, E., [é ] & Pareja-Blanco, F. Effects of different loading conditions
during resisted sprint training on sprint performance. Journal of Strength and Conditioning Research.
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Intervalles de conflance

Greater changes Greater changes
for TRG for RRG
PV light load PY
CMJ 0.35 (-0.40, 1.10)

PV heavy load

@
-0.31 (-1.05, 0.44)

PV light load L
BPT -0.03 (-0.77, 0.71)

PV heavy load e
0.06 (-0.68, 0.81)

Explosive-strength
performance

L 4

g MVTRset (.49 (-1.25, 0.26)
5 g|5Q ¢
g g MV CL set 0.04 (-0.70, 0.79)
5 E °
< 8
5 < MV TR set 0.77 (0.00, 1.54)
§ o | BP ®
& MV CL set 0.82 (0.04, 1.59)

1.8 0.9 0.0 0.9 1.8

Standardized mean differences

Standardized mean differences (95% confidence intervals) for the changes in the dependent variables
between the traditional (TRG) and rest redistribution (RRG) groups. The grey shaded area represents
negligible differences (effect size from 20.20 to 0.20). CMJ = countermovement jump; BPT = bench press
throw; SQ = squat; BP = bench press; PV = peak velocity; MV = mean velocity.

2.#SIAPS 2023 Janicijevic, D, [é ] and Ga r eRamaos, A. Longitudinal effects of traditional and rest redistribution set
% configurations on [é ] strength-endurance manifestations. Journal of Strength and Conditioning Research
M.
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Pour °tre r ®al i

Outcome Strength Athletic Sprint /
Type: Explosiveness
(e.g. 1RM, 3RM, Isokinetic,  (e.g. agility, jump, power) (e.g.10m,20m30m
Isometric) sprint time, RFD)
small [0.10 0.25 0.40] [0.00 0.15 0.30] [0.0 0.05 0.15]
Threshold ) : ' ’ ' ' ) ' ’
Medium [0.45 0.60 0.75] [0.30 0.45 0.60] [0.15 0.25 0.35]
Threshold ) ' ' ) ’ : . ) ’
Large [0.85 1.0 1.15] [0.60 0.75 0.90] [0.40 0.55 0.70]
Threshold
eaesesseess) Gaaassssess) EEEE————
Lower values in Higher values in
threshold range threshold range
Highly trained Untrained
Males Females
Low specificity High specificity
Short duration Long duration

Summary of recommended threshold values to interpret effectiveness of S&C interventions focusing on

outcome types.

S o STAPS 2021 Swinton, P. A., [é ] & Murphy, A. A Bayesian approach to interpret intervention effectiveness in strength
% and conditioning: Part 1. A meta-analysis to derive context-specific thresholds.
M.
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Connaitre sa plage de performance

EE.BtD.EmT ] :

31.5+0.6 an
31.0- T* MD d

nol |

Height in CWJ (cm)
2

27.0%0.6 nm:|:

Pre-training Level Increased Loading  Decreasedloading Maintenance Loading

Example of an analysis of the performance variations in the CMJ compared with the reference MID.

=S IAPS 2016 Claudino, J. G., Cronin, J. B., Amadio, A. C., & Serrdo, J. C. How can the Training Load be Adjusted
% Individually in Athletes with an Applied Statistical Approach?. J Athl Enhanc.
=
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Quel calcul ?

Then, simply divide the standard deviation of the difference score
by \2 to give the typical error of measurement (TEM) [30,31,40].
Previously we have used 95% confidence intervals (95%CI) [5,37],
however, according to Hopkins [41,42], it is too conservative for
practical significance and he has suggested 90%CI. Hence, the
TEM is multiplied by 1.761 to establish the 90%CI according to the
distribution of probability for t(14) as p < 0.10 i.e. degrees of freedom
(DF); DF=n-1 &8-1=7 x2 days ©t(14). The workings of this are
demonstrated in Equations 2 and 3.

[SD]_diff=1.0 cm + V2=0.7 cm ©TEM=0.7 cm (2)
MID=0.7 x1.761 =1.2 cm &MID=1.2 cm (3)

Data from reliability sessions for CMJ performance.

Athlete X Day 1 Day 2 Difference Scores
Rep1| 282 309 27
Rep2 275 294 -19
Rep3 275 298 23
Rep4 30.0 303 03
Rep5 291 292 -01
Rep6 293 309 -1.6
Rep7? 285 294 -09
Rep8 282 287 05
sD 1.0

oiff

2016 Claudino, J. G., Cronin, J. B., Amadio, A. C., & Serrdo, J. C. How can the Training Load be Adjusted

2o SIAPS
t;%ﬁﬂp Individually in Athletes with an Applied Statistical Approach?. J Athl Enhanc.
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