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BALSAM A(nother) Call to Retire Statistical Significance

• Not the first
• But has generated 

discussion, esp on SoMe
• +800 signatories

Nature 2019

...Activist-statisticians
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BALSAM The Vicious Cycle
Q: Why do so many colleges and grad schools teach p=0.05?
A: Because that’s still what the scientific community and journal 
editors use.

Q: Why do so many people still use p=0.05?
A: Because that’s what they were taught in college or grad 
school.

George Cobb, 2014



BALSAM ASA p-value Statement
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BALSAM Scope of the “Problem”
• 51.1% of PubMedCentral abstracts (1990-2015) had p-values 

for NHST in abstract or text
• Random sample (n=100): 4 report CIs on effect sizes, 0 Bayesian, 0 

FDR methods
• Higher rate in clinical journals and in meta-analyses

Ioannidis 2019

So what? Selection bias!
Which p-values are reported and where….
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Goodman Semin Hematol 2008

Early days of the p-value
• RA Fisher introduced it as a formal research tool but without 

defining inferential meaning
• A rough numeric guide of the strength of evidence against the null 

hypothesis
• An evidential tool to be used flexibly within the context of a given problem.
• Proposed the use of “significant” to be attached to small p-values

‘Personally, the writer prefers to set a low standard of significance at 
the 5 percent point…a scientific fact should be regarded as 
experimentally established only if a properly designed experiment 
rarely fails to give this level of significance.’

• Operationally, p-value<0.05: Repeat the experiment! Not proof itself!
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Amrhein, Greenland, McShane 2019



BALSAM

Twitter @Thomas_Hiemstra



BALSAM And today…

p<0.
05

p<0.
001



BALSAM Our frienemy the p-value 
• Probability of obtaining the value you did or more extreme 

given the null hypothesis. 
• Used extensively
• “We teach it because it’s what we do; we do it because it’s what we 

teach.” 
• Historically to determine Joy, publication, tenure track, grant 

renewal (<0.05) 
• Despair, ruin, search for additional controls (>0.05) (RR 1989)



BALSAM It’s not the p-value… it’s the people
• Humans like to dichotomize things. 

• If someone has BP > 140/90 -> Hypertension
• Is someone at 139/90 clinically significantly different than 141/90?

• A need to answer does Rx work?
• Need to set a line.
• Regulatory “That is we want to underscore that, surely God loves 

the 0.06 nearly as much as the 0.05. Can there be any 
doubt that God views the strength of evidence for or 
against the null as a fairly continuous function of the 
magnitude of p? “–Rosnow and Rosenthal 1989



BALSAM Prediction Feature Optimization
• People also prefer A caused B
• Important to understand that some things aren’t deterministic
• Humans like to believe they can manufacture:
• Olympic Medals (without cheating)
• Top 40 records
• Viral Videos
• Best selling cars
• Patient outcomes

Offroad! Sporty! Fun!



BALSAM Proposed Solutions
• Some suggest changing the limit 

• Multiple test corrections
• Bonferroni, etc

• Alternate Methods

• If behavioral economics taught us anything, it is that in most 
reactions and corrections, there is often a tendency for over-
reaction and over-correction.



BALSAM Evolving areas
• Renewed interest in using “non statistical” AI techniques 

• (developed mostly by statisticians)

• Very good at classification, without a model prediction 
becomes hard, as there is no foundation. 
• Classifying the dead doesn’t require “Big Data”
• Predicting is hard  - certain/time accurate prediction is impossible. 



BALSAM Replication “Crisis”
• “Reward systems exist that are fouled up in behaviours which 

are rewarded are those which the rewarder is trying to 
discourage” 

-On the Folly of Rewarding A, while hoping for B – Kerr (1995)



BALSAM
If you meet Buddha on the Road, kill him 
(her)

• There are many alternate religions around this, end of the day still 
about the March of Science. 
• Move from imprecise “mostly unsure” to precise “mostly sure”. 
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BALSAM Signal to Noise
• Important part is that ultimately we are separating trying to 

pick out the signal from the noise
• Not yes/no
• Need clinical relevance
• Good measurement
• Underlying model 



BALSAM



BALSAM How do we proceed?
• Walk through a Study



BALSAM
Idea Generation, Planning and 
Implementation
• PI develops idea and background

• Works with biostatisticians to develop a grant

• Identify Methods and Data Sources

• Data Validation



BALSAM Research Products

numeracy —formulating 
and solving problems using 
mathematics and computing

articulacy —speaking and 
listening; also people skills

literacy —writing and 
reading

graphicacy —producing 
and understanding graphics

W.G.V. Balchin 1976



BALSAM Manuscript Results – Table 1
• Table 1
• Do we need p-values?
• Are you going to do anything about it?
• Are you really testing hypotheses?

• Large studies (everything is significant)

• Help lay out summary tables and figures



BALSAM Manuscript Results Table 2,3,4…
• Identify appropriate analyses accurately answer the research 

question

• Integration of the results into the clinical realm

• Meaningful interpretations of the Results

• Visualizations that tell the story



BALSAM Interpretations… Treatment A Treatment B

134mmHg 130mmHg

H0: Mean SBPB – Mean SBPA = 0

Mean SBP:
Observed Effect: -4mmHg, 0.95 compatibility interval (-13, 5), p=0.40

Brutally Honest Statement
• The money was spent.
Incorrect Statement
• Treatment B does not improve SBP when compared to A (p=0.4)
Confusing Statement
• Treatment B was not significantly different from treatment A (p=0.4). (If this 

statement allowed the reader to conclude anything, why did the study need to 
randomize more than 2 patients?)

Accurate Statement
• We were unable to find evidence against the hypothesis that A=B 

(p=0.4) with the current sample size. More data will be needed. As 
the statistical analysis plan specified a frequentist approach, the 
study did not provide evidence of similarity of A and B (but see the 
compatibility interval).

Accurate Statement That is More Direct
• Assuming the study’s experimental design and sampling scheme, the 

probability is 0.4 that another study would yield a test statistic for 
comparing two means that is more impressive that what we observed in 
our study, if treatment B had exactly the same true mean SBP as 
treatment A. (This statement is best at pointing out the limitations of how 
p-values can be interpreted.)

Shorter Statement
• The study did not contradict the supposition that treatments A and B 

yield the same mean SBP (p=0.4).
Harrell, 2018



BALSAM Absence of Evidence ≠ Evidence of Absence

• DO NOT use arbitrary thresholds for significance and to not 
attempt to use the p-value by itself to present evidence from 
data about underlying effects. 

• DO include compatibility interval in the text. 
• The set of all values of the true effect that are compatible 

with the data in the sense of not rejecting a hypothesis.

Harrell, 2018



BALSAM After the Review(s)

• Work with reviewer comments

• Use sound methodology to 
address issues
• Ensure that the ‘plot’ isn’t lost

Try to prevent



BALSAM What to do…

A Accept uncertainty
T be Thoughtful
O Open
M Modest

Wasserstein, Schirm, Lazar 2019 

‘Statistically Significant’ 
Don’t Say It and Don’t Use It!!



BALSAM What to do…
• Enhance Methods sections and data tabulation with more detail 

and nuance.

• Emphasize estimates and uncertainty in them.

• Press for results interpretation and publication that are no 
longer based on statistical thresholds.

• Spend less time with statistical software and more time 
thinking.

Amrhein, Greenland, McShane 2019 
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Who is out there to help?
Accessible resources…



BALSAM

• An efficient way to help researchers to keep up 
with recent methodological developments is to 
develop guidance documents that are spread 
to the research community at large.
• A large collaboration of experts in many 

different areas of biostatistical research. 
• STRATOS: To provide accessible and accurate 

guidance in the design and analysis of 
observational studies. 

STRengthening
Analytical 
Thinking for 
Observational 
Studies



BALSAM Online…
• American

• #biostat, #epistat

• datamethods.org Forum: Online chatroom with many active 
practitioners of statistics, including well-recognized experts 



BALSAM

BALSAM
Biomedical AnaLytics

Studio and Methods Network



BALSAM Why BALSAM?
• Applied biostatisticians and data analysts
are isolated and missing an Academic Home
•⛔ sharing knowledge, developing
resources, & academic pursuits
• Jack-of-all tracks vs masters
• Professional development & 
advancement is challenging

• Access to skilled analytic collaborators is imbalanced 
and difficult



BALSAM Who is BALSAM?
• Nearly 30 practitioners of statistics in clinical research within 

FoMD
• Data/statistical/research analysts, (bio)statisticians, 
mathematicians, epidemiologists, health economists

• Mix of early career to senior level
• Masters, PhDs

• Single-stat settings (N=1) to stats teams (N=10)

PEDIATRICS
Cardiac Surgery



BALSAM Areas of Expertise



BALSAM Data Expertise

PROVINCIAL ADMIN 
HEALTH DATA

CLINICAL TRIALS
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NATIONAL HEALTH DATA



BALSAM Core Values

Collaboration

Excellence

Efficiency & 
Expertise

To create a platform for partnership with clinical 
investigators and advancing clinical research.
To establish an academic home for methodologic 
research led by biostatisticians and data scientists.

To promote the development of and specialization 
in analytic tools through a coordinated team 
approach.

To raise the level of knowledge and practice 
related to the use of data science, study design, 
statistical methods and analysis in clinical 
research.



BALSAM Every step of the way…

CONCEPT

ARCH IVA L
TRACK IN G

DESIGN DATA ANALYSIS INTERPRETATION SHARING



BALSAM What must BALSAM do…
Short Term
• Provide a hive for the analytics community 

• Enable collaboration 
• Home for analytic innovation

• Attract and retain high-quality members 
• Community and PD 

Longer term
• Support the Research Studio 

• develop and refine clinical investigation
• Pair clinical and analytic teams

• Use best available analytics techniques to generate sound answers to health research 
questions



BALSAM What BALSAM could do…
• A ‘record label’ for Data Science in the FoMD
• Added credibility
• ‘Stamp of methodological approval’ for grants, papers and study 

design

• Link between AHS and UA as part of a learning healthcare 
system

• Become a partner in advancement of clinical research at 
the UA



BALSAM What it isn’t…
…a general research platform.  

BALSAM is for data analysts, biostatisticians and data scientists 
at the UA.



BALSAM Now and What lies ahead…
• ~30 members connected
• Established a monthly forum for discussing practical 

problems/solutions and a journal club

• Slack channel to keep members informed

• Arranging/facilitating professional development and training 
• A members’ registry of expertise and interests is in progress



BALSAM Fin

“The most successful organizations create an environment that 
is hospitable to risk-taking, innovation, and creativity.” - Donald 
Rumsfeld
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Thank you!


