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Could smiling make us happier? Does frowning make us 

sad? In their seminal article, Strack, Martin, and Stepper 

(1988; henceforth SMS) tested this facial feedback hypothesis: 

Are our affective responses guided, in part, by our own facial 

expressions? In two studies, they induced different groups of 

participants to produce a facial expression (i.e., smiling or 

pouting) usually associated with a particular emotional state 

(i.e., happiness or discontent). They then measured whether 

that induced facial expression changed judgments in ways 

consistent with the associated emotional states.
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Abstract

According to the facial feedback hypothesis, people’s affective responses can be influenced by their own facial expression 

(e.g., smiling, pouting), even when their expression did not result from their emotional experiences. For example, 

Strack, Martin, and Stepper (1988) instructed participants to rate the funniness of cartoons using a pen that they held 

in their mouth. In line with the facial feedback hypothesis, when participants held the pen with their teeth (inducing a 

“smile”), they rated the cartoons as funnier than when they held the pen with their lips (inducing a “pout”). This seminal 

study of the facial feedback hypothesis has not been replicated directly. This Registered Replication Report describes the 

results of 17 independent direct replications of Study 1 from Strack et al. (1988), all of which followed the same vetted 

protocol. A meta-analysis of these studies examined the difference in funniness ratings between the “smile” and “pout” 

conditions. The original Strack et al. (1988) study reported a rating difference of 0.82 units on a 10-point Likert scale. 

Our meta-analysis revealed a rating difference of 0.03 units with a 95% confidence interval ranging from −0.11 to 0.16.
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« The case against science is

straightforward: much of the scientific

literature, perhaps half, may simply be

untrue. » 

Richard Horton (Lancet’s editor in chief) 11/04/2015
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Abstract

Introduction: Repetitive transcranial magnetic stimulation 

(rTMS) has been widely tested and promoted for use in mul-

tiple neuropsychiatric conditions, but as for many other med-

ical devices, some gaps may exist in the literature and the 

evidence base for the clinical efficacy of rTMS remains under 

debate. Objective: We aimed to test for an excess number of 

statistically significant results in the literature on the thera-

peutic efficacy of rTMS across a wide range of meta-analyses 

and to characterize the power of studies included in these 

meta-analyses. Methods: Based on power calculations, we 

computed the expected number of “positive” datasets for a 

medium effect size (standardized mean difference, SMD = 

0.30) and compared it with the number of observed “posi-

tive” datasets. Sensitivity analyses considered small (SMD = 

0.20), modest (SMD = 0.50), and large (SMD = 0.80) effect siz-

es. Results: A total of 14 meta-analyses with 228 datasets (110 

for neurological disorders and 118 for psychiatric disorders) 

were assessed. For SMD = 0.3, the number of observed “pos-

itive” studies (n = 94) was larger than expected (n = 35). We 

found evidence for an excess of significant findings overall  

(p < 0.0001) and in 8/14 meta-analyses. Evidence for an ex-

cess of significant findings was also observed for SMD = 0.5 

for neurological disorders. Of the 228 datasets, 0 (0%), 0 (0%), 

3 (1%), and 53 (23%) had a power >  0.80, respectively, for 

SMDs of 0.30, 0.20, 0.50, and 0.80. Conclusion: Most studies 

in the rTMS literature are underpowered. This results in frag-

mentation and waste of research efforts. The somewhat high 

frequency of “positive” results seems spurious and may re-

flect bias. Caution is warranted in accepting rTMS as an estab-

lished treatment for neuropsychiatric conditions.

© 2019 S. Karger AG, Basel

Introduction

Repetitive transcranial magnetic stimulation (rTMS) 
is a noninvasive neuromodulation technique that has 
been increasingly used to manage drug-resistant neuro-
psychiatric disorders [1]. Following a seminal rTMS re-
port in 1991 [2], a myriad of potential clinical applica-
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positive datasets would be expected for an SMD of 0.3, 
and 73 would be expected for an SMD of 0.5). This excess 
of significant results may be mostly driven by meta-anal-
yses conducted in neurological disorders, while no excess 
of significance was detected for psychiatric disorders un-
der the assumption of an SMD of 0.5.

Excess significance has been described for various 
therapeutic interventions, including interventions for 
neurological and mental disorders such as antidepres-
sants [31] or psychotherapies [32]. For instance, there is 
strong evidence of publication bias and/or small study ef-
fects concerning the efficacy of psychological treatments 
for adult depression [33–35]. Here, we report suggestive 
evidence of this phenomenon also in the rTMS literature 
for neuropsychiatric conditions. Evidence for an excess of 

significance was not robust in our last sensitivity analysis, 
which assumed that the rTMS effect size was indeed large. 
However, one would have to be very optimistic about the 
general merits of this intervention to assume such large 
benefits. It is more likely that a combination of bias (poor 
research design and poor data analysis) and selective out-
come reporting generally encourages false-positive find-
ings and often disturbs the balance of findings in favor of 
“positive” ones [36] and can give the impression of some 
very large benefits. 

Importantly, we found that the average statistical pow-
er of individual studies in the rTMS literature is very low. 
Indeed, while a power of 80% or higher is often consid-
ered as conventional in RCTs [37, 38] we only found 23% 
of the included datasets with a power > 80% to detect a 

Table 1. Excess significance testing, overall, by specialty field (neurological disorders, psychiatric disorders) and across all meta-analyses

Meta-analysis Topic Number of 
individual 
studies

Observed 
number of 
positive 
studies

Expected 
number of 
positive results 
(SMD = 0.3)

p value
(SMD = 0.3)

Expected 
number of 
positive results 
(SMD = 0.2)

p value
(SMD = 0.2)

Expected 
number of 
positive results 
(SMD = 0.5)

p value
(SMD = 0.5)

Expected number 
of positive results 
(SMD = 0.8)

p value
(SMD = 0.8)

Ren et al. 
[18], 2014

Aphasia in stroke 
patients

5 3 0.48 0.0074 0.35 0.0031 0.89 0.0425 1.86 0.2694

Liao et al.  
[19], 2015

Cognitive impair-
ment in Alzheimer’s disease

10 6 1.14 0.0003 0.78 <0.0001 2.31 0.0133 4.81 0.3308

Jin et al. 
[20], 2015

Chronic neuro-
pathic pain 

25 18 5.19 <0.0001 2.99 <0.0001 11.07 0.0047 18.92 NA

Liao et al.  
[21], 2016

Dysphagia after stroke 9 6 0.95 0.0001 0.67 <0.0001 1.89 0.0039 4.05 0.1651

Chung et al.  
[22], 2016

Motor signs in Parkinson’s 
disease 

18 3 2.50 0.4668 1.60 0.2119 5.27 NA 10.15 NA

Hou et al.  
[23], 2016

Fibromyalgia 11 3 1.19 0.1069 0.83 0.0446 2.35 0.4265 4.84 NA

Graef et al.  
[24], 2016

Motor function 
after stroke

8 0 0.87 NA 0.60 NA 1.71 NA 3.40 NA

Shen et al.  
[25], 2017

Post-stroke depression 24 22 5.87 <0.0001 3.25 <0.0001 13.04 <0.0001 21.00 0.4075

All neurological disorders 110 61 18.18 <0.0001 11.07 <0.0001 38.52 <0.0001 69.02 NA

Slotema et al.  
[26], 2013

Auditory verbal 
hallucinations

25 5 3.64 0.2955 2.30 0.0733 7.88 NA 15.54 NA

Shi et al. 
[27], 2014

Negative symptoms 
in schizophrenia 

12 4 1.26 0.0305 0.90 0.0093 2.49 0.2253 5.24 NA

Trevizol et al.  
[28], 2016

Post-traumatic 
stress disorder

8 3 0.76 0.0337 0.56 0.0147 1.43 0.1591 3.019 NA

Trevizol et al.  
[29], 2016

Obsessive compul-
sive disorder

15 3 1.93 0.3032 1.27 0.1275 4.05 NA 8.18 NA

Maiti et al.  
[30], 2016

Craving in sub-
stance use disorder 

8 1 1.08 NA 0.7 0.5181 2.30 NA 4.61 NA

Brunoni et al.  
[12], 2017

Major depressive 
disorder 

50 17 8.36 0.0023 5.14 <0.0001 16.95 0.5469 30.94 NA

All psychiatric disorders 118 33 17.04 0.0001 10.85 <0.0001 35.11 NA 67.52 NA

Global analysis 228 94 35.22 <0.0001 21.92 <0.0001 73.63 0.0028 136.54 NA

NA, test not applicable: the expected number of “positive” studies was larger than the observed number of “positive” studies.
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sad? In their seminal article, Strack, Martin, and Stepper 

(1988; henceforth SMS) tested this facial feedback hypothesis: 

Are our affective responses guided, in part, by our own facial 

expressions? In two studies, they induced different groups of 

participants to produce a facial expression (i.e., smiling or 

pouting) usually associated with a particular emotional state 

(i.e., happiness or discontent). They then measured whether 

that induced facial expression changed judgments in ways 

consistent with the associated emotional states.
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According to the facial feedback hypothesis, people’s affective responses can be influenced by their own facial expression 

(e.g., smiling, pouting), even when their expression did not result from their emotional experiences. For example, 

Strack, Martin, and Stepper (1988) instructed participants to rate the funniness of cartoons using a pen that they held 

in their mouth. In line with the facial feedback hypothesis, when participants held the pen with their teeth (inducing a 

“smile”), they rated the cartoons as funnier than when they held the pen with their lips (inducing a “pout”). This seminal 

study of the facial feedback hypothesis has not been replicated directly. This Registered Replication Report describes the 

results of 17 independent direct replications of Study 1 from Strack et al. (1988), all of which followed the same vetted 

protocol. A meta-analysis of these studies examined the difference in funniness ratings between the “smile” and “pout” 

conditions. The original Strack et al. (1988) study reported a rating difference of 0.82 units on a 10-point Likert scale. 

Our meta-analysis revealed a rating difference of 0.03 units with a 95% confidence interval ranging from −0.11 to 0.16.
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A. P. Pacheco-Unguetti, B. Pearson, C. Powis, S. Riding, T.-A. Roberts,  
R. I . Rumiati, M. Senden, N. B. Shea-Shumsky, K. Sobocko, J. A. Soto,  
T. G. Steiner, J. M. Talarico, Z. M. van Allen, M. Vandekerckhove,  
B. Wainwright, J. F. Wayand, R. Zeelenberg, E. E. Zetzer, and R. A. Zwaan
*Proposing authors 

Protocol vetted by:  Ursula Hess

Protocol edited by:  Daniel J. Simons

Multi lab direct replication of: Study 1 from Strack, F., Martin, L. L., & Stepper, S. (1988). Inhibiting and facilitating 

conditions of the human smile: A nonobtrusive test of the facial feedback hypothesis. Journal of Personality and Social 

Psychology, 54, 768-777.

Data and registered protocols:  https:/ /osf.io/pkd65/

Citation: Wagenmakers, E.-J., Beek, T., Dijkhoff, L., Gronau, Q. F., Acosta, A., Adams, R. B., Jr., . . . Zwaan, R. A. (2016). 

Registered Replication Report: Strack, Martin, & Stepper (1988). Perspectives on Psychological Science, 11, 917–928.

Abstract

According to the facial feedback hypothesis, people’s affective responses can be influenced by their own facial expression 

(e.g., smiling, pouting), even when their expression did not result from their emotional experiences. For example, 

Strack, Martin, and Stepper (1988) instructed participants to rate the funniness of cartoons using a pen that they held 

in their mouth. In line with the facial feedback hypothesis, when participants held the pen with their teeth (inducing a 

“smile”), they rated the cartoons as funnier than when they held the pen with their lips (inducing a “pout”). This seminal 

study of the facial feedback hypothesis has not been replicated directly. This Registered Replication Report describes the 

results of 17 independent direct replications of Study 1 from Strack et al. (1988), all of which followed the same vetted 

protocol. A meta-analysis of these studies examined the difference in funniness ratings between the “smile” and “pout” 

conditions. The original Strack et al. (1988) study reported a rating difference of 0.82 units on a 10-point Likert scale. 

Our meta-analysis revealed a rating difference of 0.03 units with a 95% confidence interval ranging from −0.11 to 0.16.

Keywords

facial feedback hypothesis, replication, many-labs, preregistration

























• Based on values, not evidence.

• Evidence isn’t free from bias.

• Sometimes, evidence exists but isn’t implemented.
• Implementation requires strong coordination.

• Many initiatives and a lack of coordination.

• Additional motivations
• The move toward open science is slow.

• « When a measure becomes a target, it ceases to be a good measure » 

(a.k.a. Goodhart's law).

KEY CHALLENGES



Public Engagement with Research Reproducibility
Constant Vinatier, Magdalena Kozula, Veerle Van den Eynden, Laura Caquelin, Hynek Roubik, Inge Stegeman, Florian Naudet
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Code of Conduct for

Research Integrity

REVISED EDITION 2023

Checks

1) To apply the checklist to a given preprint
2) To provide standardized feedback both on the preprint server 

(whenever possible) and by e-mail
3) To offer the possibility to contact the evaluator
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The European

Code of Conduct for

Research Integrity

REVISED EDITION 2023

Checks

Following the hypothesis that reproducibility checks increase data sharing rates from 20% to 40 % we need 
to include a minimum of 80 studies per group (i.e. 160 studies) to achieve α=0.05 and β=0.2. This 
calculation will be adjusted after a small preliminary extraction on the different platforms and institution to 
evaluate the actual percentage of data sharing. 
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Who ?
1. Researchers/engineers from our institutions with a clear idea of their background and skills -

methods reproducibility / computational reproducibility-. It includes PhD students and Post 
doctoral researchers

2. With sufficient background in research
3. As broad as possible, then selected based on their specific skills for each project

Where ?
1. OSIRIS members
2. Institutions participating in OSIRIS (e.g. LORIER, Utrecht, MATE, etc.) 
3. Reproducibility networks (e.g. Swiss, French, Dutch)
4. Other European projects

Why ?
1. Scientific activities, e.g. organization of trainings (for LORIER, for MATE)
2. Participation in the development of studies on reproducibility
3. Participation in studies: (computational reproducibility / reproducibility of methods): ask if they

have skills. Could work for research but also creation of badges?
4. Verification of open science practices
5. Reproduce results with data / code.



Any incentives ?
1. Training in open science practices
2. Participating in collaborative research
3. Improving scientific practices
4. Participating in improving the scientific practices of researchers
5. Possibility of having one's own scientific articles evaluated (obtaining a ‘badge’ or a certificate)
6. Badge for being a reproducibility champion/ambassador
7. Being member of the authorship group for the collaborative project depending on a minimal 

number of contributions that will be defined prior running the studies
8. Facilitating collaboration by proposing new ideas to network members, who are free to participate

or not
9. Possibility of presenting your work to others, giving visibility to your work

How to keep it alive after the project?
1. Linking the network with already existing networks ;
2. Avoiding overlap ; 



• Produce in-depth reviews of existing research on Open 

Science worldwide, in order to synthesize current knowledge 

and identify opportunities and challenges.

• Formulate recommendations for Open Science policies based 

on the results of the scientific research highlighted by 

the reviews.

• Propose a research agenda to fill gaps in current knowledge on 

Open Science and promote new research on the subject.

OBJECTIVES



Existe-t-il une crise de la reproductibilité?

Florian Naudet

Twitter : @NaudetFlorian

e-mails : florian.naudet@chu-rennes.fr / floriannaudet@gmail.com

https://twitter.com/NaudetFlorian
mailto:florian.naudet@chu-rennes.fr

