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  Abstract
  SummaryThere is growing concern that a substantial proportion of scientific research may in fact be false. A number of factors have been proposed as contributing to the presence of a large number of false-positive results in the literature, one of which is publication bias. We discuss empirical evidence for these factors.
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 ‘One of the strengths of science is that it does not require that scientists are unbiased, only that different scientists have different biases.’

 David Hull, Science as a Process.






 Scientific discovery and chance

 During the Second World War, the physicist Enrico Fermi asked General Leslie Groves how many generals might be called ‘great’, and why. Groves replied that any general who won five major battles in a row might be called ‘great’, and that about 3 in every 100 would qualify. Fermi countered that if opposing forces are roughly equal, the odds are 1 in 2 that a general will win one battle, 1 in 4 that he will win two battles in a row, 1 in 8 for three battles, 1 in 16 for four battles, and 1 in 32 for five battles in a row. ‘So you are right, General, about three in a hundred. Mathematical probability, not genius’. In other words, apparently striking consistency may only be the consequence of the inexorable laws of probability. In this editorial we suggest that, by the same inexorable logic, many scientific discoveries might be called ‘great’.

 An analogue of Fermi's ‘great General’ may be the ‘great scientific discovery’ – apparently exciting findings often subsequently fail to replicate, and may have originally occurred simply owing to chance, given the sheer amount of scientific research that is conducted. Here, we take as an example the work of researchers investigating the relationship between disease susceptibility and DNA sequence variants, using genetic association studies.

 To outsiders, the odds are 1 in 20 that a correlation (in this case a genetic association) will be observed if there is in fact no association (assuming that a scientific journal accepts a P threshold of 0.05 as sufficient evidence for publication) and 1 in 400 that the discovery will be replicated by chance, providing a reasonable level of confidence that most replicated findings are real. But for many (if not the majority) of studies, the odds in favour of publication may be much lower for both discovery and replication. Statistical software packages enable researchers to conduct multiple statistical tests at astonishing speed, and it has become routine to do so. One recent realistic simulation study, using ten sequence variants in the widely studied gene for the catechol-O-methyltransferase (COMT) enzyme and a package of analyses similar to those employed in practice, reported a false-positive rate of 96.8% at the P=0.05 level of significance.
Reference Sullivan1
 Furthermore, under a loose definition of replication, spurious findings ‘replicated’ in the majority of cases, again using random data.

 Does this happen in practice? Although empirical evidence of an excess of P-values just below the 5% threshold indicates that researchers frequently do run multiple tests on their data,
Reference Ioannidis and Trikalinos2
 we believe that false-positive findings permeate the literature for additional reasons. We have pointed out that one of the most influential and highly cited reports in behaviour genetics, in which susceptibility to depression is claimed to depend upon the presence of a particular allele of the serotonin transporter gene, is most likely due to chance.
Reference Munafò, Durrant, Lewis and Flint3
 Analysis of the different ways in which interactions between genetic variants and life stresses were claimed as replication showed that the nature of the interaction in the replication study was often ignored; consequently, replications were not, in the majority of cases, strict replications of the original finding.

 Furthermore, low statistical power appears to be endemic in many fields. We have investigated genetic association studies,
Reference Munafò, Freimer, Ng, Ophoff, Veijola and Miettunen4
 neuroimaging phenotypes
Reference Munafò, Brown and Hariri5
 and laboratory paradigms for assessing responsivity to environmental cues in drug users,
Reference Field, Munafò and Franken6
 and in all cases found the average statistical power (based on the median sample size of studies in each respective meta-analysis) to be roughly between 15 and 25% (Fig. 1). If these values are representative, this means that if 90% of our hypotheses are in fact null, and we retain an alpha level of 5%, the majority of statistically significant (and therefore, presumably, published) findings will in fact be false.
Reference Ioannidis7






 What undermines the reliability of studies?

 Why is so much scientific research likely to be false? A number of factors are empirically known to introduce bias into the literature and contribute to the risk of false-positive results: publication bias; longer time to publish for results which do not achieve statistical significance; the trend for effect sizes to decrease with year of publication; the poor predictive value of initial reports; the post hoc study of further subgroups defined by gender or environmental factors; and source of funding. There is evidence that all of these frequently occur.

 However, there are other sources of bias within the social fabric of science which are less well described and under-researched. For example, we used data from three meta-analytic reviews of gene–disease associations in the psychiatric genetics literature, and estimated the degree to which each individual study over- or underestimated the true effect size (from the corresponding meta-analysis). We found, perhaps paradoxically, that studies published in journals with a low impact factor are more likely to give an accurate effect size estimate than those published in journals with a high impact factor.
Reference Munafò, Stothart and Flint8
 We also found evidence that the location where a study is conducted is associated with the degree to which it represents an overestimate of the true effect size, with studies conducted in North America overestimating the likely true effect size by around 10% compared with those conducted in Europe and elsewhere.
Reference Munafò, Attwood and Flint9
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Fig. 1 Statistical power of genetic association studies of neuroticism and amygdala activation.

 Statistical power of individual studies is presented against year of publication for studies of the 5-HTTLPR genetic variant and measures of both neuroticism (assessed using the NEO personality questionnaire) and amygdala activation, based on the effect sizes in the corresponding meta-analysis. In both cases, power has remained low over several years, despite growing evidence that studies are underpowered. Low power increases the proportion of false-positive to true-positive findings among those studies that achieve nominal statistical significance. Data adapted and updated from Munafò et al.




 It is likely that subtle factors serve to influence the reporting of scientific studies,
Reference Martinson, Anderson and de Vries10
 and in ‘hot’ scientific fields where there is substantial flexibility in study design there is perhaps greater scope for these factors to play a role.
Reference Ioannidis7
 Much of the evidence we have presented comes from molecular genetic observational studies, but there is no reason to suspect that this field is a particular culprit. Rather, the large numbers of relatively comparable studies allow the investigation of extra-scientific factors to a greater degree than in other fields, where attempted replication is less common. This indifference to replication in some fields is itself a problem.




 What can we do?

 Can we do anything to improve this situation? Reviewers, journal editors and science policy markers could enforce higher standards, taking the clinical trials literature as an example of good practice. For example, pre-publication of study protocols, to discourage deviation from planned analyses, as well as triple-blind data collection and analysis, all serve to minimise unnecessary statistical testing, discourage ‘data mining’, and facilitate transparent reporting, while the routine use of power analysis to determine sample size reduces the ratio of false-positive to true-positive findings. There is perhaps a need for evidence-based science, as well as evidence-based medicine.

 In the meantime, readers of scientific journals should perhaps only believe large studies which report on findings in a mature literature (as opposed to early findings in a new field), place less emphasis on nominal statistical significance and focus instead on effect sizes and confidence intervals, and are published in journals with a low impact factor. Many of the problems highlighted above are increasingly recognised within the psychiatric genetics literature, reflected in the use of much larger samples to achieve sufficient statistical power, a requirement for robust replication before findings are regarded as even tentatively established, and a wider discussion of statistical issues and in particular Bayesian approaches.
11
 This is a positive move, and indicates that science has the potential to correct itself by identifying these problems, so that we can learn from these and subsequently improve our methods. More generally, we should be aware that biases can take many forms, beyond the usual suspects of financial vested interests and source of research funding, and are likely to operate across all domains of scientific enquiry. We should accept that definitive answers require definitive (which generally means large, but also high-quality) studies, and perhaps focus on doing less science, but doing it better.







 Acknowledgements

 Published scholarly articles were used as sources of information for the article. M.R.M. is guarantor for the article.







 
 Footnotes
 
 M.R.M. is supported by the Higher Education Funding Council for England (HEFCE). J.F. is supported by the Wellcome Trust.





 Declaration of interest
Both authors hold opinions which are likely to influence their interpretation of evidence, including that presented here.




 
 
 References
  
 
1

 1
Sullivan, PF. Spurious genetic associations. Biol Psychiatry
2007; 61: 1121–6.Google Scholar


 
 
2

 2
Ioannidis, JP, Trikalinos, TA. An exploratory test for an excess of significant findings. Clin Trials
2007; 4: 245–53.Google Scholar


 
 
3

 3
Munafò, MR, Durrant, C, Lewis, G, Flint, J. Gene x environment interactions at the serotonin transporter locus. Biol Psychiatry
2009; 65: 211–9.CrossRefGoogle Scholar


 
 
4

 4
Munafò, MR, Freimer, NB, Ng, W, Ophoff, R, Veijola, J, Miettunen, J, et al. 5-HTTLPR genotype and anxiety-related personality traits: a meta-analysis and new data. Am J Med Genet B Neuropsychiatr Genet
2009; 150B: 271–81.Google Scholar


 
 
5

 5
Munafò, MR, Brown, SM, Hariri, AR. Serotonin transporter (5-HTTLPR) genotype and amygdala activation: a meta-analysis. Biol Psychiatry
2008; 63: 852–7.CrossRefGoogle ScholarPubMed


 
 
6

 6
Field, M, Munafò, MR, Franken, IH. A meta-analytic investigation of the relationship between attentional bias and subjective craving in substance abuse. Psychol Bull
2009; 135: 589–607.Google Scholar


 
 
7

 7
Ioannidis, JP. Why most published research findings are false. PLoS Med
2005; 2: e124.Google Scholar


 
 
8

 8
Munafò, MR, Stothart, G, Flint, J. Bias in genetic association studies and impact factor. Mol Psychiatry
2009; 14: 119–20.Google Scholar


 
 
9

 9
Munafò, MR, Attwood, AS, Flint, J. Bias in genetic association studies: effects of research location and resources. Psychol Med
2008; 38: 1213–4.Google Scholar


 
 
10

 10
Martinson, BC, Anderson, MS, de Vries, R. Scientists behaving badly. Nature
2005; 435: 737–8.Google Scholar


 
 
11

 11
Wellcome Trust Case Control Consortium. Genome-wide association study of 14,000 cases of seven common diseases and 3,000 shared controls. Nature
2007; 447: 661–78.Google Scholar




 

  
View in content
 [image: Figure 0]

 Fig. 1 Statistical power of genetic association studies of neuroticism and amygdala activation.Statistical power of individual studies is presented against year of publication for studies of the 5-HTTLPR genetic variant and measures of both neuroticism (assessed using the NEO personality questionnaire) and amygdala activation, based on the effect sizes in the corresponding meta-analysis. In both cases, power has remained low over several years, despite growing evidence that studies are underpowered. Low power increases the proportion of false-positive to true-positive findings among those studies that achieve nominal statistical significance. Data adapted and updated from Munafò et al.

 

 

       
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	30
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
30




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Skuse, David
2011.
Child Psychology and Psychiatry.
p.
23.


	CrossRef
	Google Scholar






Francis, Gregory
2012.
Publication bias and the failure of replication in experimental psychology.
Psychonomic Bulletin & Review,
Vol. 19,
Issue. 6,
p.
975.


	CrossRef
	Google Scholar






HUBACEK, JAROSLAV A.
ADAMKOVA, VERA
DLOUHA, DANA
JIRSA, MILAN
ŠPERL, JAN
TÖNJES, ANKE
KOVACS, PETER
PIKHART, HYNEK
PEASEY, ANNE
and
BOBAK, MARTIN
2012.
FAT MASS AND OBESITY‐ASSOCIATED (FTO) GENE AND ALCOHOL INTAKE.
Addiction,
Vol. 107,
Issue. 6,
p.
1185.


	CrossRef
	Google Scholar






Francis, Gregory
2012.
Too good to be true: Publication bias in two prominent studies from experimental psychology.
Psychonomic Bulletin & Review,
Vol. 19,
Issue. 2,
p.
151.


	CrossRef
	Google Scholar






Slotema, C.W.
Aleman, A.
Daskalakis, Z.J.
and
Sommer, I.E.
2012.
Meta-analysis of repetitive transcranial magnetic stimulation in the treatment of auditory verbal hallucinations: Update and effects after one month.
Schizophrenia Research,
Vol. 142,
Issue. 1-3,
p.
40.


	CrossRef
	Google Scholar






Paulus, Frieder M.
Krach, Sören
Bedenbender, Johannes
Pyka, Martin
Sommer, Jens
Krug, Axel
Knake, Susanne
Nöthen, Markus M.
Witt, Stephanie H.
Rietschel, Marcella
Kircher, Tilo
and
Jansen, Andreas
2013.
Partial support for ZNF804A genotype‐dependent alterations in prefrontal connectivity.
Human Brain Mapping,
Vol. 34,
Issue. 2,
p.
304.


	CrossRef
	Google Scholar






Anokhin, Andrey P.
2014.
Genetic psychophysiology: Advances, problems, and future directions.
International Journal of Psychophysiology,
Vol. 93,
Issue. 2,
p.
173.


	CrossRef
	Google Scholar






Cook, Bryan G.
2014.
A Call for Examining Replication and Bias in Special Education Research.
Remedial and Special Education,
Vol. 35,
Issue. 4,
p.
233.


	CrossRef
	Google Scholar






Gorman, Daniel A.
and
Abi-Jaoude, Elia
2014.
Uncovering the complexity of Tourette syndrome, little by little.
British Journal of Psychiatry,
Vol. 204,
Issue. 1,
p.
6.


	CrossRef
	Google Scholar






Sommer, Iris E
and
Neggers, Sebastian FW
2014.
Repetitive Transcranial Magnetic Stimulation as a Treatment for Auditory Hallucinations.
Neuropsychopharmacology,
Vol. 39,
Issue. 1,
p.
239.


	CrossRef
	Google Scholar






Koops, Sanne
and
Sommer, Iris
2015.
Transcranial direct current stimulation als behandeling voor auditieve hallucinaties.
Neuropraxis,
Vol. 19,
Issue. 3,
p.
59.


	CrossRef
	Google Scholar






Goodwin, Guy M.
2015.
The overlap between anxiety, depression, and obsessive-compulsive disorder.
Dialogues in Clinical Neuroscience,
Vol. 17,
Issue. 3,
p.
249.


	CrossRef
	Google Scholar






Koops, Sanne
Dellen, Edwin van
Schutte, Maya J. L.
Nieuwdorp, Wendy
Neggers, Sebastiaan F. W.
and
Sommer, Iris E. C.
2015.
Theta Burst Transcranial Magnetic Stimulation for Auditory Verbal Hallucinations: Negative Findings From a Double-Blind-Randomized Trial.
Schizophrenia Bulletin,
p.
sbv100.


	CrossRef
	Google Scholar






Hakulinen, Christian
Elovainio, Marko
Pulkki-Råback, Laura
Virtanen, Marianna
Kivimäki, Mika
and
Jokela, Markus
2015.
PERSONALITY AND DEPRESSIVE SYMPTOMS: INDIVIDUAL PARTICIPANT META-ANALYSIS OF 10 COHORT STUDIES.
Depression and Anxiety,
Vol. 32,
Issue. 7,
p.
461.


	CrossRef
	Google Scholar






Koops, Sanne
van den Brink, Hilde
and
Sommer, Iris E. C.
2015.
Transcranial direct current stimulation as a treatment for auditory hallucinations.
Frontiers in Psychology,
Vol. 6,
Issue. ,


	CrossRef
	Google Scholar






Cordero, Radames J. B.
de León-Rodriguez, Carlos M.
Alvarado-Torres, John K.
Rodriguez, Ana R.
Casadevall, Arturo
and
Dorta-González, Pablo
2016.
Life Science’s Average Publishable Unit (APU) Has Increased over the Past Two Decades.
PLOS ONE,
Vol. 11,
Issue. 6,
p.
e0156983.


	CrossRef
	Google Scholar






Wende, Kim C.
Thiel, Catherine
Sommer, Jens
Paulus, Frieder M.
Krach, Sören
and
Jansen, Andreas
2017.
Mechanisms of hemispheric lateralization: A replication study.
Cortex,
Vol. 94,
Issue. ,
p.
182.


	CrossRef
	Google Scholar






Skuse, David
2017.
Child Psychology and Psychiatry.
p.
25.


	CrossRef
	Google Scholar






Amrhein, Valentin
Korner-Nievergelt, Fränzi
and
Roth, Tobias
2017.
The earth is flat (p > 0.05): significance thresholds and the crisis of unreplicable research.
PeerJ,
Vol. 5,
Issue. ,
p.
e3544.


	CrossRef
	Google Scholar






Friedman, Hershey H.
2017.
The Dangers of Overconfidence and Absolute Certainty in the Age of Post-Truth, Junk Science, and Arrogance.
SSRN Electronic Journal ,


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








How reliable are scientific studies?








	Volume 197, Issue 4
	
Marcus R. Munafò (a1) and Jonathan Flint (a2)

	DOI: https://doi.org/10.1192/bjp.bp.109.069849





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





How reliable are scientific studies?








	Volume 197, Issue 4
	
Marcus R. Munafò (a1) and Jonathan Flint (a2)

	DOI: https://doi.org/10.1192/bjp.bp.109.069849





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





How reliable are scientific studies?








	Volume 197, Issue 4
	
Marcus R. Munafò (a1) and Jonathan Flint (a2)

	DOI: https://doi.org/10.1192/bjp.bp.109.069849





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















