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The crisis in health and medical statistics gaiybarmet

lllustration by David Parks, Nature, 2017
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lllustration by Dale Edwin Murray, Nature, 2017 1964

Regina Nuzzo “How scientists fool themselves —and how they can stop” Nature 2015
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Image source: David Parkins, Nature, 2015
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Begley et al “Robust research: Institutions must do their part for reproducibility” Nature 2015



IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know Yes, a significant crisis
3% | |
No, there is no say ‘
crisis ——

1,576

researchers
surveyed

38% ——
Yes, a slight
Crisis
enature

Monya Baker “1,500 scientists lift the lid on reproducibility” Nature May 2016



“We need less research,
better research, and
research done for the
right reasons” Doug

Altman, 1994

Altman DG. The scandal of poor medical research. BMJ 1994;308(6924):283-84
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Bastian H et al (2010) Seventy-Five Trials and Eleven Systematic Reviews a Day: How Will We Ever Keep Up? PLOS Medicine 7(9): e1000326.




Expert salami slicing, 31 papers!

[] A Survey on Mental Health Status of Adult Population Aged 15 and above in the Province of Zanjan,
1. Iran.
Noorbala AA, Bagheri Yazdi SA, Faghihzadeh S, Kamali K, Faghihzadeh E, Hajebi A, Akhondzadeh S,
Armani Kian A, Nasr S.
Arch Iran Med. 2017 Nov 1,20(11 Suppl. 1):8127-5130.
PMID: 29481147

[] A Survey on Mental Health Status of Adult Population Aged 15 and above in the Province of Yazd.
Iran.
Noorbala AA, Bagheri Yazdi SA, Faghihzadeh S, Kamali K, Faghihzadeh E, Hajebi A, Akhondzadeh S,

Yasini Ardekani SM, Farahzadi MH, Zare F.
Arch Iran Med. 2017 Nov 1;20(11 Suppl. 1):5123-S126.

PMID: 29481146

N

A Survey on Mental Health Status of Adult Population Aged 15 and above in the Province of West
Azarbaijan. lran.

Noorbala AA, Bagheri Yazdi SA, Faghihzadeh S, Kamali K, Faghihzadeh E, Hajebi A, Akhondzadeh S,
Sedighnia A, Karimi H.

Arch Iran Med. 2017 Nov 1;20(11 Suppl. 1:5119-S122.

PMID: 29481145

w[]

A Survey on Mental Health Status of Adult Population Aged 15 and above in the Province of Tehran,
lran.
Noorbala AA. Bagheri Yazdi SA, Faghihzadeh S, Kamali K, Faghihzadeh E, Hajebi A, Akhondzadeh S,

Abbasinejad M, Zarkesh A, Amirloo F, Ghafarzadeh M.
Arch Iran Med. 2017 Nov 1;20(11 Suppl. 12:5115-8118.
PMID: 29481144
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Image source: Kelvin Ma, TuftsNow, 2011

loannidis JPA (2005) Why Most Published Research Findings Are False. PLOS Medicine 2(8): e124
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Research waste

“It pays to be first. It
doesn’t necessarily
pay to be right.”
Veronique Kiermer,
Executive editor PLOS

Image source: The Boston Globe, 2013



1. Relevant
questions?

2. Appropriate
design and
methods?

3. Published?

4. Unbiased &
usable report?

5. Impact &
translation?

Stakeholders missing
from setting
research agenda

Low priority or
already answered
questions assessed

Centuries of research
time on failed
grant applications

Over 50% of studies
designed without
reference to existing
systematic reviews

Over 50% of studies
fail to reduce bias,
e.d., unconcealed
treatment allocation

Over 50% of studies
never published
in full

Biased under-
reporting of studies
with disappointing

results

Over 30% of
Interventions not
sufficiently described

Over 50% of
planned outcomes
not reported

Most new research
not interpreted in
context

Difficult to measure
impacts that occur
years later

Higher academic
rewards for
publications than
translation

{
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50%\1,

50%,1,

v

85% Research Waste = over USD $102 billion/year




P-values

e “Sizeless scientists” Ziliak and
McCloskey

* “The confusing fog of statistical
significance testing” Ken
Rothman

Deirdre N. M '



* All possible interactions of 6
predictors: opioid dose and
duration, height, tobacco
consumption, systolic blood
pressure and weight

e 20 three-way, 15 four-way and 6
five-way interactions

Reece AS, Hulse GK. Impact of lifetime opioid exposure on arterial stiffness and vascular age: cross-sectional and longitudinal
studies in men and women. BMJ Open 2014;4:e004521



Cross-sectional adjusted regression models

Group Variable statistics
Parameter Estimate  Upperlimit  Lowerfimit  Pr=hD
Both sexes
H.Dura.n: Cigs.d: SP - Weight 000023 00003 0.0001 0.0001
H.Dura.n: Height Cigs.d: SP 000030  0.0005 0.0001 0.0047
H.Dura.n: Height: Cigs.d ~000143  —0.0004 ~0.0024 0.0048
" - . r . . . . H.Dura.n: Height: Cigs.d: SP: Weight ~0.00007  0.0000 ~0.0001 0.0051
* “significant interactions including
op i0i d d oS e_d uration terms are H.Dura.n: Height: Cigs.d: Weight 000032  0.0006 0.0001 0.0063
fo un d | N a | | p at | ents ( p:O ' O 2 6 1 ) H.Dose: H.Dura.n: Height: Cigs.d: Weight ~000037  —0.0001 ~0.0007 0.0261
[ . ] W h | | e | N women t h |S H.Dose: H.Dura.n: Height Cigs.d: SP:Weight  0.00008 0.0001 0.0000 00262
interaction a pproac h €S H.Dose: H.Dura.n: Height: Cigs.d 000155 00029 0.0002 0.0286
. . 2
SIEN lfl Cance ( p:O 051 6) . H.Dose: H.Dura.n: Height Cigs.d: SP ~0.00032  0.0000 ~0.0006 0.0290

Reece AS, Hulse GK. Impact of lifetime opioid exposure on arterial stiffness and vascular age: cross-sectional and longitudinal
studies in men and women. BMJ Open 2014;4:e004521



Image from xkcd
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P-values from dentistry
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Edwin Kagereki, Joseph Gakonyo and Hazel Simila. “Significance bias: an empirical evaluation of the oral health literature”,
BMC Oral Health 2016 16:53



' 2% Adrian Barnett

@aidybarnett

[t's a sign of how bad things have got that
researchers think it's acceptable to write this
In a Nature journal: "we continuously
Increased the number of animals until
statistical significance was reached to support
our conclusions.” nature.com/articles/s4146 ...

9:16 AM - 3 Sep 2018

089 Retweets 2190 Likes \D @ @ @ @) § & @




The law courts are no better

* P-values and statistical significance in US Courts of Appeal cases from
2007 to 2017

* Only 1in 5 interpretations were correct

* Typical quote: “However, these results were not statistically
significant, so AIRE does not teach anything about the correlation
between ramipril and stroke risk”



Image: Wikimedia Commons
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BMJ 2018;361:k1479 “Biases in electronic health record data due to processes within the healthcare system: retrospective
observational study”



What can we do?



Whole heap of other problems

: Programmin
Conflicts of interest rerrible graphs gramming
errors
Data reading Multiple
| comparisons
DEita gualliy errors (Excel!) P

Outcome switching
_ Poorly described
e Stepwise selection

Competing risks Sample size calculations

Poor image
of statistics




Reproducible research

€9 Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Halp
Q- - S| [ ‘ El - addins - Badges at Biostatistics
@7 sample.size.genderbiasv2.R @7 badges.biostats.Rmd » =0
a o Q| kit - @ Bnsert “*Rn v | G v | = Adrian Barnett & Anisa Rowhani-Farid
T —— ~
2 title: ”ﬁadggs at Biostatistics” g o @ 22 February 2018
3 author: "adrian Barnett & anisa Rowhani-Farid
4 date: "22 February 2018"
5 output: word_document
(o S .
7 Data sharing
8~ " '{r setup, include=FALSE} »
9  knitr::opts_chunk$set(echo = FALSE, warning = FALSE, comment = '', message = FALSE, . Fus
dpi-200) Frequency table of data availability

10 options(width=10000)
11  library(reshape2)

1; 1:2:::§£§§:;?B§Ggar summary stats Jour‘nal

14 Tibrary(tables) # for nice tables Biostatistics Statistics in Medicine

15 Tibrary(pander) # for nice tables Data available n Percent n Percent

16 Tibrary(ggplot2) # for nice plots .

17 chbPalette <- c("#000000", "#E6OF00", "#56B4ED", "#000E73", "#FOE442", "#007282", available 20 8.3 2 0.8
"#DS5EQ0", "#CC79A7", grey(0.4)) # colour-blind palette plus grey none to share 8 3.3 31 12.9

18 Tload('Badges.RData’ .

19 loaat eadoe=.Roeta not available 209 87.1 203 84.6

20 . potentially available 3 1.2 4 1.7

=y nasshardng All 240 100.0 240 100.0

22
23 - ## Freguency tabhle of data availability
2

A
1:1 €3 Badges at Biostatistics + R Markdown %

Badges for sharing data and code at Biostatistics - an

. U S e Rm arkdo Wn Obsewational StUdy '\.E-';ig"a\"S g-jwnl-jads :ﬁiTati'JI'IS

Version 2 v 28.02.2018, 23:56 by Anisa Rowhani-Farid, Adnan Barnett

* S h a re d ata a n d CO d e This fileset contains the anonymised data and code for the study: Badges for sharing FATEEORIES

data and code at Biostafistics - an observational study. This article is currently under * Seience Policy

peer-review at F1000Research. It has been accepted as a pre-publication. KEYWORD(S)

reproducibility studies

The data Is saved in rdata format and the code was written in Rmarkdown. WinBUGS

(version 1.3.4) was also used in the analysis.



Use a research checklist

g e q U o TO r EnhanCing the QUAIity and EQUATOR resources in

network Transparency Of health Research Portuguese | Spanish

m Library Toolkits Courses & events News Blog Librarian Network Aboutus Contact

Your one-stop-shop for writing and publishing high-impact health research

find reporting guidelines | improve your writing | join our courses | run your own training course | enhance your peer review | implement guidelines

Library for health Reporting guidelines for main
- EQUATOR Oncolo
research reporting study types Q gy
The Library contains a comprehensive searchable Randomised trials CONSORT Extensions Other
database of reporting guidelines and also links to Observational studies STROBE  Exiensions Other . -
other resources relevant to research reporting. Systematic reviews PRISMA Extensions Other L
Case reports CARE Exiensions Other '
Search for reporting -
guidelines Qualitative research SRQR COREQ Other _
Diagnostic / prognostic STARD TRIPOD Other Resources supporting
o Not sure which reporting studies complete, accurate and
uideline to use? R S
i Quality improvement studies SQUIRE Other transparent research
Reporting guidelines Economic evaluations CHEERS Other
&K  under development Animal pre-clinical studies  ARRIVE Other N CANCER
RESEARCH
9 Visit the library for Study protocols SPIRIT PRISMA-P Other UK
more resources Clinical practice guidelines AGREE RIGHT Other

Visit EQUATOR Oncology

See all 398 reporting guidelines



Write protocols and
analysis plans
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Random audits of researchers
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Smaldino PE, McElreath R. The natural selection of bad science. Open Science. 2016;3(9):160384+. doi:10.1098/rso0s.160384.



Scrap league tables and the competitive culture

“no metric should be taken as a substitute for the actual reading of a
paper in determining its quality.”

(a) Prof. Johnson’s research showed that hunter-gatherers have higher levels of cooperation in
harsher environments.

(b) Prof. Johnson wrote the most important work on hunter-gatherer societies.
(c) Prof. Johnson 1s the leading authority on hunter-gatherers in the world.
(d) Prof. Johnson published an article in “Fancy Social Science Journal X”.

(e) Prof. Johnson published an article in an A* journal.

GINJA Ul uowwod A[3uiseardu]
ANT1I9J TBNIDJ[IIUL UT dUI[I3(]

(f) Prof. Johnson published five journal articles last year.

<

\4 (g) Prof. Johnson received a grant for 500,000 dollars last year.

Figure 10: Types of descriptions used to attest to the qualily of another’s work

Orr & Orr “The Death of Socrates: Managerialism, metrics and bureaucratisation in universities” 2016



AushSI  iwnooation o se

HEALTH STATISTICS REFRESHER

MONDAY 12 NOVEMBER 2018

About the course Course OQutline

This short course is a one-day statistics The course will cover the following topics:
refresher for people who have had some - sample size

practical experience with statistics or some « statistical significance (p<0.05) and
undergraduate statistics training. We will B i —

discuss simple study designs and some non-parametric versus parametric tests
common mistakes, with practical exercises the Normal assumption

throughout the day. the basics of causal diagrams

The course does not use software (e.g. SPSS) randomised controlled trials

as it will focus on the choice of what statistics intention-to-treat

to use and interpretation of the output, rather pre-post designs (before and after studies)
than on the practicalities of running analyses. BYO Laptop

Target audience:

Healtheare professionals (all levels of
experience and background are welcome),
policy makers, academics and students.

Imstructor:
Professor Adrian Barnett, QUT

http://www.aushsi.org.au/training/statistics-course/






