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Goodman, et al., 2016. DOI: 10.1126/scitranslmed.aaf5027 

“Multiplicity, combined with incomplete 

reporting, might be the single largest contributor 

to the phenomenon of nonreproducibility, or 

falsity, of published claims.” 
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Reporting guidelines minimize cherry picking 

Chan, et al., 2013. DOI: 10.7326/0003-4819-158-3-201302050-00583 
Schulz, et al., 2010. DOI: 10.1371/journal.pmed.1000251 
Moher, et al., 2010. DOI: 10.1136/bmj.c869 

Item 12: Primary, secondary, and other outcomes, including 
the specific measurement variable (e.g., systolic blood 
pressure), analysis metric (e.g., change from baseline, final 
value, time to event), method of aggregation (e.g., median, 
proportion), and time point for each outcome. Explanation of 
the clinical relevance of chosen efficacy and harm outcomes 
is strongly recommended. 

Item 6a: Completely defined pre-specified primary and 
secondary outcome measures, including how and when they 
were assessed. 

 
E&E 

 



4 4 



5 

Defining an outcome 

Zarin, et al., 2011. DOI: 10.1056/NEJMsa1012065 
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Multiple results for the same outcome 

Analysis population Handling missing data Methods of analysis 

Participants eligible to be 

included in the analysis 

(e.g., people who took one 

dose, everyone randomized) 

 

Methods to account for 

missing data, including 

missing items and missing 

cases (e.g., multiple 

imputation, last observation 

carried forward) 

 

Statistical methods, 

including analysis model, 

procedures (e.g., 

transformations, 

adjustments), and 

covariates included in the 

analysis 

 
Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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Outcomes are not defined in trial registers 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007 

Cybulski, et al., 2016.  DOI: 10.1037/ccp0000115.  
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How much 
multiplicity is 
there in clinical 
trials? 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  

21 trials 
 
6 with non-public sources 
 
4 Outcome domains 
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How much 
multiplicity is 
there in clinical 
trials? 

Multiple 
measures 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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How much 
multiplicity is 
there in clinical 
trials? 

Multiple 
totals and 
subscales 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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How much 
multiplicity is 
there in clinical 
trials? 

Multiple 
metrics 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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How much 
multiplicity is 
there in clinical 
trials? 

Multiple 
methods of 
aggregation 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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How much 
multiplicity is 
there in clinical 
trials? 

214 outcomes 

 

1230 results 

305 (25%) 
publicly 
reported 

 

More hidden… 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007  
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Consequences of multiplicity for clinical guidelines and practice 

34 trillion possible meta-analyses of “pain”  

i.e., combinations of the same trials 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.07.014 
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Consequences of multiplicity for clinical guidelines and practice 

Smallest possible 

Small effect, 

“not significant” 

Largest possible 

Big effect, 

“significant” 

Wide distribution  

of possible effects 

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.07.014 
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Benefits and Harms 

Selected a priori 

 

Reported based on the results 

Reported spontaneously by patients Measured systematically for all participants 

BENEFITS 

 

HARMS 
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FDA Snapshot 
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FDA Snapshot: 
Why measure 
& report these 
harms? 
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FDA Snapshot: 
Why measure 
& report these 
harms? 

Reporting 

depends on 

results 
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FDA Snapshot: 
Why measure 
& report these 
harms? 

Systematic 

Not 

Systematic 
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Inconsistent 
reporting 

1) Snapshot 

 

 

 2) Prescribing information 

 

3) Trial registration (NCT01469039) 

4) Journal article (Meltzer et al., 2016) 
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Specifying harms a priori in trials and core outcome sets 

1) Pain 
 a. 11-point (0-10) rating of pain intensity 
 b. Usage of rescue analgesics 
 c. Categorical rating of pain intensity 

2) Physical functioning (either one of two measures) 
 a. Multidimensional pain inventory interference scale 
 b. Brief Pain Inventory interference items 

3) Emotional functioning (at least one one of two measures) 
 a. Beck Depression Inventory 
 b. Profile of Mood States 

4) Participant ratings of global improvement and satisfaction with 
treatment 
 a. Patient Global Impression of Change 

5) Symptoms and adverse events 
 a. Passive capture of spontaneously reported adverse events 

6) Participant disposition 
 

Dworkin, et al.  2005 
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Implications for research synthesis: Junk in, junk out 


