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Reducing waste in deciding what 
research to do 

 
 



Low priority questions 
addressed 
 
Important outcomes 
not assessed 
 
Clinicians and 
patients not involved 
in setting research 
agendas 
 
 
 

Questions relevant 
to clinicians & 

patients?  
 
Over 50% studies 
designed without 
reference to  
systematic reviews of 
existing evidence 
 
Over 50% of studies 
fail to take adequate 
steps to reduce 
biases, e.g. 
unconcealed 
treatment allocation 
 
 
 

Appropriate design 
 and methods?  

 
Over 50% of studies 
never published in full 
 
Biased under-
reporting of studies 
with disappointing 
results 
 
 
 
 
 
    

Accessible  
full publication? 

Over 30% of  trial 
interventions not 
sufficiently described 
 
Over 50% of  planned 
study outcomes not 
reported 
 
Most new research 
not interpreted in the 
context of systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable report? 

50
% 

85% Research waste = over $85 Billion / year 

50
% 

50
% 



 
 Lancet series of six papers on  

 
Waste and inefficiency in research: 

problems, causes, and recommendations  
 
 



 
Introductory paper 

  
Economic factors,  

political factors and 
social and cultural factors  

 
Malcolm Macleod  

University of Edinburgh 
 
 





Low priority 
questions addressed 
 
Important outcomes 
not assessed 
 
Over 50% studies 
designed without 
reference to  
systematic reviews 
of existing evidence 
 

Questions 
relevant 

to users of 
research? 

Over 50% of 
studies fail to take 
adequate steps to 
reduce biases 
 
Studies with 
inadequate 
statistical power  
 
Inadequate 
replication of initial 
observations 
 
 
 

Appropriate  
research 

design, conduct  
 and analysis?  

Over 50% of 
studies never 
published in full 
 
Biased under-
reporting of 
studies with 
disappointing 
results 
 
Biased reporting of 
data within studies 
 
 
 
 
    

Accessible, full 
research reports? 

Over 30% of  trial 
interventions not 
sufficiently 
described 
 
Over 50% of  
planned study 
outcomes not 
reported 
 
Most new research 
not interpreted in 
the context of 
systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable reports? 

Research waste 

Waste and inefficiency in research: 
problems, causes, and recommendations (2013) 

Hyper-regulation 
of research 
 
Inefficient delivery 
of research 
 
Poor re-use of 
data 
 
Failure to promote 
evaluative 
research as an 
integral element 
of good clinical 
practice    

Efficient research 
regulation  

and delivery? 
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reference to  
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to users of 
research? 

Over 50% of 
studies fail to take 
adequate steps to 
reduce biases 
 
Studies with 
inadequate 
statistical power  
 
Inadequate 
replication of initial 
observations 
 
 
 

Appropriate  
research 

design, conduct  
 and analysis?  

Over 50% of 
studies never 
published in full 
 
Biased under-
reporting of 
studies with 
disappointing 
results 
 
Biased reporting of 
data within studies 
 
 
 
 
    

Accessible, full 
research reports? 

Over 30% of  trial 
interventions not 
sufficiently 
described 
 
Over 50% of  
planned study 
outcomes not 
reported 
 
Most new research 
not interpreted in 
the context of 
systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable reports? 

Research waste 

Avoidable waste in deciding  
what research to do, Lancet series, 2013 

Hyper-regulation 
of research 
 
Inefficient delivery 
of research 
 
Poor re-use of 
data 
 
Failure to promote 
evaluative 
research as an 
integral element 
of good clinical 
practice    

Efficient research 
regulation  

and delivery? 



after Donald Stokes, Pasteur’s Quadrant, 1997 



Akira Endo (遠藤 章).  
Japanese biochemist whose 
research into the relationship 
between fungi and 
cholesterol biosynthesis led 
to the development of statin 
drugs. 
  

An example of the dividends of  
Pure basic research  
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Malcolm Macleod and 
colleagues. A systematic review 
of the effects of a large number 
of drugs in experimental 
autoimmune encephalitis in 
rodents as a model for 
multiple sclerosis identified 
three off-patent drugs worthy of 
assessment in people with 
primary progressive multiple 
sclerosis. 

An example of the dividends of  
Use-inspired basic research  



An example of the dividends of  
Pure applied research 

Ian Roberts and his 
colleagues did the CRASH 
trial to address uncertainty 
about the effects of giving 
systemic steroids for people 
with acute traumatic brain 
injury, a treatment that had 
been in use for over three 
decades. 
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Type of research 
(categories included) 

2006 2010 

Pure basic (aetiology and 
underpinning) 

68.6 59.4 

Use-led basic (treatment 
development) 

8.5 10.7 

Pure applied (prevention, 
detection & diagnosis, 
treatment evaluation, disease 
management, health services) 

22.9 29.9 

Use of (increased overall) public/charitable funds 
for medical research, by category of investment, 
2006 and 2010 (UK Clinical Research Collaboration). 



Low priority 
questions addressed 
 
Important outcomes 
not assessed 
 
Over 50% studies 
designed without 
reference to  
systematic reviews 
of existing evidence 
 

Questions 
relevant 

to users of 
research? 

Over 50% of 
studies fail to take 
adequate steps to 
reduce biases 
 
Studies with 
inadequate 
statistical power  
 
Inadequate 
replication of initial 
observations 
 
 
 

Appropriate  
research 

design, conduct  
 and analysis?  

Over 50% of 
studies never 
published in full 
 
Biased under-
reporting of 
studies with 
disappointing 
results 
 
Biased reporting of 
data within studies 
 
 
 
 
    

Accessible, full 
research reports? 

Over 30% of  trial 
interventions not 
sufficiently 
described 
 
Over 50% of  
planned study 
outcomes not 
reported 
 
Most new research 
not interpreted in 
the context of 
systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable reports? 

Research waste 

Avoidable waste in deciding  
what research to do, Lancet series, 2013  

Hyper-regulation 
of research 
 
Inefficient delivery 
of research 
 
Poor re-use of 
data 
 
Failure to promote 
evaluative 
research as an 
integral element 
of good clinical 
practice    

Efficient research 
regulation  

and delivery? 



Sources of waste in deciding 
what research to do (1) 

 
Low priority questions 

addressed 



 
Low priority questions addressed in research on 

treatments for osteoarthritis of the knee  
   Tallon, Chard and Dieppe. Lancet, 2000. 
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Interventions mentioned in research priorities identified by 
James Lind Alliance patient-clinician Priority Setting Partnerships, 
and among registered trials, 2003-2012. (Crowe et al. forthcoming) 
  



Research priority themes [across asthma, 
incontinence, vitiligo, eczema, stroke, prostate cancer, 
schizophrenia, aspects of balance, and type 1 diabetes] 
 

• Assessment of long-term effects (wanted and 
unwanted) of treatments 

• Assessment of safety and adverse effects of 
treatments 

• Assessment of complementary and non-prescribed 
treatments  

• Assessment of strategies to improve early diagnosis 
and treatments, and harmonisation of practice  

• Assessment of the effectiveness and safety of self-
care 



Sources of waste in deciding 
what research to do (2) 

 
Important outcomes not 

assessed 
 



Priority treatment outcome from a 
survey of patients with rheumatoid 

arthritis was not pain 
 

It was fatigue 

User-relevant outcomes not measured 
in research on treatments for rheumatoid arthritis 





    To promote Priority Setting Partnerships 
involving patients and clinicians to identify 

and promote their shared priorities for 
therapeutic research 

The UK Database of Uncertainties 
about the Effects of Treatments 

To publish uncertainties about the effects of 
treatments which cannot currently be answered 
by referring to relevant and reliable, up-to-date 
systematic reviews of existing research evidence 



Stage 2 

Agree shortlist of highest 
priority uncertainties 

Notify highest priority uncertainties 
to research funders 

Stage 3 

Stage 5 

Derive ‘indicative 
uncertainties’ 

Identifying and prioritising uncertainties  
about the effects of treatment  

Stage 1 

Publish ‘indicative uncertainties’ in UK 
DUETs 

Stage 4 

Prioritize uncertainties, 
James Lind Alliance 

Priority Setting Partnerships 

Harvest ‘raw uncertainties’ 19,551 

2555 

1678 

264 



www.jla.nihr.ac.uk  

http://www.jla.nihr.ac.uk/


Chalmers I. Lancet 2000;356:774 



Low priority 
questions addressed 
 
Important outcomes 
not assessed 
 
Over 50% studies 
designed without 
reference to  
systematic reviews 
of existing evidence 
 

Questions 
relevant 

to users of 
research? 

Over 50% of 
studies fail to take 
adequate steps to 
reduce biases 
 
Studies with 
inadequate 
statistical power  
 
Inadequate 
replication of initial 
observations 
 
 
 

Appropriate  
research 

design, conduct  
 and analysis?  

Over 50% of 
studies never 
published in full 
 
Biased under-
reporting of 
studies with 
disappointing 
results 
 
Biased reporting of 
data within studies 
 
 
 
 
    

Accessible, full 
research reports? 

Over 30% of  trial 
interventions not 
sufficiently 
described 
 
Over 50% of  
planned study 
outcomes not 
reported 
 
Most new research 
not interpreted in 
the context of 
systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable reports? 

Research waste 

Avoidable waste in deciding  
what research to do, Lancet series, 2013 

Hyper-regulation 
of research 
 
Inefficient delivery 
of research 
 
Poor re-use of 
data 
 
Failure to promote 
evaluative 
research as an 
integral element 
of good clinical 
practice    

Efficient research 
regulation  

and delivery? 



Sources of waste in deciding 
what research to do (2) 

 
Studies designed without 
reference to systematic 

reviews of existing evidence, 
published and unpublished 

 



Proportion (%) of clinical trials registered by 
1999 and published by 2007 

(from Ross et al. PLoS  Med  2009;6(9): e1000144). 

Country 

Size 

Phase 

Funder 

UK HTA program UK HTA program 



"It is essential that existing sources of 
evidence, especially systematic reviews, are 
considered carefully prior to undertaking 
research…  
 
Research which duplicates other work 
unnecessarily, or which is not of sufficient 
quality to contribute something useful to 
existing knowledge, is in itself unethical."  
 
(Department of Health 2001) 
  



Analysis of Introduction sections of all reports 
of controlled trials in May 2009 and May 2012 in 
Lancet, New Eng J Med, BMJ, JAMA, & Ann Int 
Med (Clarke et al. forthcoming) 
  2009 

(n=29) 
2012 

(n=35) 
First trial addressing the question 5 5 

Contains an updated systematic 
review, which was used to inform 
the design of a new trial 

1 1 

Discusses a relevant systematic 
review, which was not used to 
inform the design of a new trial 

10 13 

Refers to other randomized trials 4 10 

Although not first trial, does not 
refer to other randomized trials 

9 6 



20 animal studies: “The results of this review did not show 
convincing evidence to substantiate the decision to perform 
trials with nimodipine in large numbers of patients.  
      Stroke 2001;32:2433-8. 

STUDIES IN ANIMALS 

Horn J, Limburg M.  
Calcium antagonists for acute ischemic stroke.  
The Cochrane Database of Systematic Reviews, 2000 
 
“46 trials were identified of which 28 were included (7521 patients). 
No effect of calcium antagonists on poor outcome at the end of follow-
up (OR 1.07, 95% CI 0.97/1.18), or on death at end of follow-up (OR 
1.10, 95% CI 0.98/1.24) was found.” 

STUDIES IN HUMANS 

Problems in use-inspired basic research 



Cumulative meta-analysis of randomized trials showing effect on 
early neonatal mortality of maternal corticosteroid administration 
(Sinclair 1995) 



 

 

 

 

 
 The Cochrane Collaboration 



Resources used on redundant research 



How often are the results of new trials set in context 
in the Lancet, NEJM, BMJ, JAMA, Ann Intern Med? 



Alderson P, Roberts I (1997). BMJ 314:1855-9; 
 and Cochrane Database of Systematic Reviews. 

A systematic review of  
existing knowledge 

The review revealed important uncertainty  
about whether systemic steroids  

did more good than harm. 





 
Addressing an important uncertainty 
 
Because the systematic review and a 
survey of clinical practice had revealed 
important uncertainty,  
 
a large, publicly-funded, multicentre 
randomized trial was organised;  
 
the trial was registered prospectively;  
 
the protocol for the trial was published 
 
 



Lancet 2004;364:1321-28 





• The report of the CRASH trial is 
exemplary because: 

 
• it refers to current uncertainty about the effects of 

a treatment, shown in a systematic review of all 
the existing evidence, and in variations in 
clinical practice 

• it notes that the trial was registered and the 
protocol published prospectively 

• it sets the new results in the context of an 
updated systematic review of all of the existing 
evidence  

• it provides readers with all the evidence needed 
for action to prevent thousands of iatrogenic 
deaths 
 
 



Low priority 
questions addressed 
 
Important outcomes 
not assessed 
 
Over 50% studies 
designed without 
reference to  
systematic reviews 
of existing evidence 
 

Questions 
relevant 

to users of 
research? 

Over 50% of 
studies fail to take 
adequate steps to 
reduce biases 
 
Studies with 
inadequate 
statistical power  
 
Inadequate 
replication of initial 
observations 
 
 
 

Appropriate  
research 

design, conduct  
 and analysis?  

Over 50% of 
studies never 
published in full 
 
Biased under-
reporting of 
studies with 
disappointing 
results 
 
Biased reporting of 
data within studies 
 
 
 
 
    

Accessible, full 
research reports? 

Over 30% of  trial 
interventions not 
sufficiently 
described 
 
Over 50% of  
planned study 
outcomes not 
reported 
 
Most new research 
not interpreted in 
the context of 
systematic 
assessment of other 
relevant evidence  

Unbiased and  
usable reports? 

Research waste 

Avoidable waste in deciding  
what research to do, Lancet series, 2013 

Hyper-regulation 
of research 
 
Inefficient delivery 
of research 
 
Poor re-use of 
data 
 
Failure to promote 
evaluative 
research as an 
integral element 
of good clinical 
practice    

Efficient research 
regulation  

and delivery? 



Alessandro Liberati 
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…the only way to go [is] the education of  
the public and patients about the possibilities and  
the deficiencies of what medical practice and prevention 
can do – and what it cannot – and how any available or  
recommended procedure is to be evaluated for its  
patient-orientated benefit. I cannot see any other  
way to protect the public and the individual patient 
from the threats to health by the new irrationality  
and by medico-industrial interests as reinforced  
under the roof of medical utopianism.” 



2006 





2011 



Gerd Antes 



Promote research on the effects of treatments… 



…but only if it meets scientific and ethical principles 

Promote research on the effects of treatments… 



64 



Inaugural meeting of  
the TTi Editorial Alliance,  

Oxford, 24 Jan 2013. 

Matt Penfold, Philippe Ravaud, Iain Chalmers, Livia Puljak, Roberto D’Amico, Kjetil Olsen, Gerd Antes, Amanda Burls, Douglas Badenoch, Giordano Peres. 
 
Participated by telephone: Paul Glasziou, Vasya Vlassov, Metin Gülmezoğlu, João de Souza, Rouben Hohvannesyan   
 
Unable to participate: Adib Essali, Yaolong Chen, Rahma Evasari Lubis, Maria Kasprzak   
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“Bad Science introduces the basic scientific principles to  
help everyone become a more effective bullshit detector.” 


	Reducing waste in deciding what research to do��Iain Chalmers�Coordinator, James Lind Initiative��A contribution to � A meeting to mark the 10th anniversary�of the death of Michael Berger��Duesseldorf, 24 May 2013 
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Reducing waste in deciding what research to do��
	Foliennummer 14
	� Lancet series of six papers on ��Waste and inefficiency in research:�problems, causes, and recommendations ��
	�Introductory paper� �Economic factors, �political factors and�social and cultural factors ��Malcolm Macleod �University of Edinburgh��
	Foliennummer 17
	Waste and inefficiency in research:�problems, causes, and recommendations (2013)
	Avoidable waste in deciding �what research to do, Lancet series, 2013
	Foliennummer 20
	Akira Endo (遠藤 章). �Japanese biochemist whose research into the relationship between fungi and cholesterol biosynthesis led to the development of statin drugs.� 
	Malcolm Macleod and colleagues. A systematic review of the effects of a large number of drugs in experimental autoimmune encephalitis in rodents as a model for multiple sclerosis identified three off-patent drugs worthy of assessment in people with primary progressive multiple sclerosis.
	An example of the dividends of �Pure applied research
	Foliennummer 24
	Avoidable waste in deciding �what research to do, Lancet series, 2013 
	Sources of waste in deciding what research to do (1)��Low priority questions addressed
	�Low priority questions addressed in research on treatments for osteoarthritis of the knee �			Tallon, Chard and Dieppe. Lancet, 2000.
	Foliennummer 28
	Research priority themes [across asthma, incontinence, vitiligo, eczema, stroke, prostate cancer, schizophrenia, aspects of balance, and type 1 diabetes]�
	Sources of waste in deciding what research to do (2)��Important outcomes not assessed�
	Foliennummer 31
	Foliennummer 32
	Foliennummer 33
	Foliennummer 34
	Foliennummer 35
	Foliennummer 36
	Avoidable waste in deciding �what research to do, Lancet series, 2013
	Sources of waste in deciding what research to do (2)��Studies designed without reference to systematic reviews of existing evidence, published and unpublished�
	Proportion (%) of clinical trials registered by 1999 and published by 2007�(from Ross et al. PLoS  Med  2009;6(9): e1000144).
	"It is essential that existing sources of evidence, especially systematic reviews, are considered carefully prior to undertaking research… ��Research which duplicates other work unnecessarily, or which is not of sufficient quality to contribute something useful to existing knowledge, is in itself unethical." ��(Department of Health 2001)� 
	Analysis of Introduction sections of all reports of controlled trials in May 2009 and May 2012 in Lancet, New Eng J Med, BMJ, JAMA, & Ann Int Med (Clarke et al. forthcoming)� 
	Foliennummer 42
	Foliennummer 43
	Foliennummer 44
	Foliennummer 45
	Foliennummer 46
	Foliennummer 47
	Foliennummer 48
	�Addressing an important uncertainty��Because the systematic review and a survey of clinical practice had revealed important uncertainty, ��a large, publicly-funded, multicentre randomized trial was organised; ��the trial was registered prospectively; ��the protocol for the trial was published��
	Foliennummer 50
	Foliennummer 51
	Foliennummer 52
	Avoidable waste in deciding �what research to do, Lancet series, 2013
	Foliennummer 54
	Foliennummer 55
	Foliennummer 56
	Foliennummer 57
	Foliennummer 58
	Foliennummer 59
	Foliennummer 60
	Foliennummer 61
	Foliennummer 62
	Foliennummer 63
	Foliennummer 64
	Inaugural meeting of �the TTi Editorial Alliance, �Oxford, 24 Jan 2013.
	Foliennummer 66
	http//:de.testingtreatments.org
	Foliennummer 68

