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To the Editor: Professor Bonora has written a critique look-
ing back at his career in diabetes research since the 1970s 
and we reflect on his critique by also looking back at our 
careers in clinical endocrinology (Professor Doi) and clini-
cal epidemiology (Prof Doi and Dr Abdulmajeed). Prof 
Bonora starts off by flagging the proliferation of papers that 
are repetitive, redundant and unable to provide relevance to 
the reader [1]. He goes on to claim that this is because of 
the contribution of meta-analyses to such research waste, 
even though the situation is no better for ‘primary’ research 
given that 85% of all research funding is actually wasted 
due to inappropriate research questions, faulty study design, 
flawed execution, irrelevant endpoints, poor reporting and/
or non-publication [2-4]. He then observes that, in the past, 
meta-analyses were virtually non-existent (implying that 
they were initially well regulated and subsequently became 
dysregulated) [1]. The reality is that meta-analysis was 
formalised relatively recently (by G. Glass) in 1977 [5, 6] 
and later updated by DerSimonian & Laird in 1986 [7] and 
finally by Doi et al in 2015 [8, 9]. There can therefore be 
no expectation that, in the field of diabetes, there would 
be many studies reporting a meta-analysis earlier than the 
1990s. We agree that, today, there is an increased publica-
tion rate for meta-analyses, but this is also seen for study 
designs that collect primary data, and many of these pub-
lications similarly lack value when compared with exist-
ing ones on the same topic. Therefore, far from this being 
a problem with meta-analyses, such waste is happening 
because those tasked with research in diabetes, especially 

clinicians, are not well trained in clinical epidemiology, 
which is the science behind good clinical research and 
evidence-based clinical decision making.

A big part of the problem flagged by Prof Bonora per-
haps lies with clinical training (which has only recently been 
catching up with best practices in clinical epidemiology). 
Additionally, since clinicians are also data custodians, the 
idea that data alone generates good clinical research has also 
fuelled the current state we are in. If such a researcher is 
unable to optimise application of the principles and meth-
ods of clinical epidemiology to conduct, appraise, or apply 
clinical research for the purpose of improving, preventing, 
diagnosing or treating diabetes in their patients, then their 
research output will end up as research waste. This was 
flagged in the 1990s by the late Doug Altman, who reported 
in a paper titled ‘The scandal of poor medical research’ that 
‘Put simply, much poor research arises because researchers 
feel compelled for career reasons to carry out research that 
they are ill equipped to perform, and nobody stops them. 
Regardless of whether a doctor intends to pursue a career 
in research, he or she is usually expected to carry out some 
research with the aim of publishing several papers’ [10]. The 
problem also extends beyond clinicians to peer reviewers and 
editors who also serve as gatekeepers of research and may 
not understand recent advances in clinical epidemiology that 
have dramatically changed the face of clinical research. This 
includes methods of meta-analysis, propensity scores, instru-
mental variables, competing risks, marginal structural mod-
els, generalised linear models, avoidance of bias, bootstrap-
ping, missing data analyses and more, which then go hand 
in hand with the key requirements of relevant research ques-
tions, good data and the need for clinicians to do research. 
Additionally, many peer reviewers and first-line editors are 
not seasoned researchers, and their decision making may be 
influenced by institutional or author reputation [11], which 
may not align with key skills in clinical epidemiology [12]. 
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This, of course, extends to the review and publication of 
meta-analyses.

Scientist, analyst, novelist

No one can deny the fact that properly conducted meta-
analyses are the highest level of evidence in evidence-based 
medicine [13] and are therefore instrumental for guidelines 
and standards of care and, as Prof Bonora says, are the basis 
for statements issued by scientific societies, national and 
international medicine agencies and the WHO. We agree that 
such studies exist because other evidence (be it experimental 
or observational) has been published beforehand, because 
this is the essential data source for meta-analysis. But why is 
this evidence different from that collected for observational 
and experimental studies? The implication drawn from Prof 
Bonora’s paper [1] is that the ‘scientist’ in clinical research 
stems from data access and collation, and this is far from the 
reality that exists. To take a parallel with clinical practice, 
perhaps only nurses and allied health practitioners should 
be called clinicians because doctors largely make decisions 
(diagnostic, management and prognostic) and therefore do 
not really care for the patient directly at the bedside; they 
do not take their temperature, administer medicines or even 
do phlebotomies, so are they not really clinicians? Should 
they be labelled instead as ‘clinical analysts’? This is just as 
absurd for research because the real science behind clinical 
research and evidence-based decision making is not in data 
collation (usually done by IT specialists and extracted from 
electronic systems) but because the author was involved in 
the decision making around study design, safeguards against 
bias and best practices in data analysis and interpretation; 
altogether the science called clinical epidemiology.

While data is essential for all research, it does not and 
should not define the scientist, just as the delivery of medi-
cines to a patient should not and does not define a clinician. 
Yes, the meta-analysis itself ranks more highly than the 
papers that reported the data it contains, but authorship of a 
good meta-analysis is based on the same skill set required of 
a clinical scientist, which does not surface unless they have 
been trained in evidence synthesis methods; it has been sug-
gested that all clinical scientists therefore need to be trained 
in the methodology of evidence synthesis [14] and perform 
at least one [15] as a primary author who understands its 
methodology. This would formally embed their future work 
in the context of existing evidence and facilitate learning of 
clinical epidemiology skills [16]. Prof Bonora’s emphasis on 
‘people who contribute to the raw data analysis’ [1] seems 
misguided, because whether the data is raw or not, the clini-
cal epidemiology skills need to be there. What Prof Bonora 
really meant to say is ‘people who contribute to the raw data 
collection’. If there is any exploitation or parasitism, it is of 

the latter group since data collection is often delegated to jun-
ior researchers or research students who also do the analyses 
and find the gaps in knowledge through a literature review 
(‘novelists’) and thus contribute in a major way to the science 
but hold unimportant positions on the eventual authorship. 
In our view, the real problem is that ‘non-scientist clinicians’ 
(because they lack the proper training in clinical epidemiol-
ogy) are unable to produce output with robust designs or 
methods and therefore tend to produce poorly conducted 
repetitive investigations that contribute to research waste.

Explosion of ‘novelists’

Science is cumulative and should be conducted in the proper 
context; this is an essential attribute of the ‘scientist’ [17]. The 
introduction of formal methodology for research synthesis 
should have modified Prof Bonora’s views about the ‘scientist’ 
because it has resulted in a profound change in our thinking 
about the outcomes of scientific research [16]. We should now 
view primary research as a contribution towards the accumula-
tion of evidence on, rather than a means towards the conclusive 
answer to, a scientific problem [18, 19]. Therefore, what Prof 
Bonora claims is a ‘novelist’ [1] is actually the pinnacle of the 
research scientist’s role, which is to help define the place of the 
ongoing research work and its contribution to the advancement 
of the understanding of the topic under study. The ‘novelist’ is 
thus the scientist that has the capability (based on expertise in 
both research science [clinical epidemiology] and the content 
area) to help provide researchers with sufficient information 
to assess what contribution any new results can make to the 
totality of information, and thus permit reliable interpretation 
of the significance of new research [20, 21].

All of this goes against the idea put forward by Prof Bonora 
that this critical part of science belongs to clinicians who are 
‘novelists’ but not ‘scientists’ [1]. He gives examples of mul-
tiple reviews on the metabolic syndrome and cardiovascular 
disease or on non-alcoholic fatty liver disease (NAFLD) and 
cardiovascular disease [1], but far from these being examples 
of ‘novelists’ these are just examples of research waste of the 
same type seen in primary research. The real tragedy here is 
that these are not ‘novelists’ narrating the scientific achieve-
ments of others, as Prof Bonora says, but rather non-scientists 
who are unable to interpret and synthesise existing research 
and therefore carry out repetitive studies. The whole purpose 
of the scientist is lost when a seasoned clinician can only see 
‘linguistic acrobatics’ and a plurality of publications as the 
end goal of a review or synthesis of the scientific literature.

To make the claim that syntheses (qualitative or quanti-
tative) are received by editors simply because they receive 
many citations, or that editors and publishers are very inter-
ested in citations because they increase the impact factor, and 
therefore the reputation, of their journals is really to miss the 
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boat completely. In mid-2005, The Lancet reported that ‘bad 
research involves not only research conducted inappropri-
ately, but also unnecessary research, research which is done 
but remains unpublished, and research which is published 
but not in a way that justifies its existence or its relevance’ 
[22]. They gave the example of aprotinin to reduce periop-
erative blood loss; 64 trials investigating the effectiveness 
of aprotinin were published between 1987 and 2002, but its 
effectiveness had been clearly established by the 12th trial in 
1992. The following 52 trials were unnecessary and unethi-
cal, and wasted resources because there was a failure of the 
scientist, acting in the scientific interest, to review the extant 
literature that sets the context for the each of the 52 subse-
quent trials. This is why The Lancet announced in 2005 that 
‘From August, 2005, we will require authors of clinical tri-
als submitted to The Lancet to include a clear summary of 
previous research findings, and to explain how their trial’s 
findings affect this summary. The relation between existing 
and new evidence should be illustrated by direct reference 
to an existing systematic review and meta-analysis. When a 
systematic review or meta-analysis does not exist, authors are 
encouraged to do their own’ [22]. This is clearly at odds with 
the claim Prof Bonora makes for editors and journals [1].

Next, Prof Bonora suggests that synthesising the evidence 
in a review injures the ‘intellectual maturation of investiga-
tors, particularly early career investigators seeking to establish 
independence’ and therefore they must only ‘try to address 
unanswered questions with their original methodologies’ [1]. 
The implication is that there is no need to understand and pass 
on the understanding of previous research on the subject. This 
completely contradicts the call for an end to research waste 
and will only foster a system where primary research contrib-
utes little or nothing towards challenging what is unknown.

Proposals

Prof Bonora sums up by suggesting strategies to mitigate the 
invasion of meta-analyses, including a proposal that puts a cap 
on publishing evidence syntheses [1]. We would label this as 
a very dangerous strategy, and one which would perhaps go 
against the very spirit of science by capping dissemination of 
scientific understanding on a topic. Our suggestion for journals 
and editors would be very different. We would propose that a 
meta-analysis on a diabetes-related topic submitted to a jour-
nal must meet several criteria: (1) it must address a relevant 
research question based on a gap in the knowledge of an area; 
(2) it must use robust methods in epidemiology and biosta-
tistics and include both a content expert and a methodologist 
on the author list; (3) if previous meta-analyses on the same 
topic exist, it must be explained why a new meta-analysis is 
required and the previous meta-analyses should be referenced 
and discussed; (4) it must be reviewed by a methodologist.

The first point is where the whole process fails: how 
do we know when there is no longer a gap? Currently, the 
answer to this question is that we really have no way of 
knowing, but we have recently been awarded a grant by the 
National Priorities Research Program in Qatar to try to solve 
this [23]. Our programme of work seeks to define when we 
can say that a meta-analysis is an ‘exit meta-analysis’, i.e. 
does not require any further primary studies on the topic, 
which of course also means no further updates to the meta-
analysis. We have not yet worked out what would define an 
exit meta-analysis, but once the project is completed this 
would be a major step towards reducing research waste, both 
of primary research designs and meta-analytical designs.

Conclusion

We conclude that scientific progress in clinical research is 
not defined by the type of design a paper has but rather on 
the quality of the science behind clinical research, which is 
defined by an author’s knowledge of clinical epidemiology. 
Clinicians that reach a consultant level without proper train-
ing in clinical epidemiology are not automatically experts in 
the research process, and we find it rather problematic that 
in many academic health systems in which we have worked 
it is implicitly assumed that they are, as has been assumed 
by Prof Bonora’s classification of ‘scientist’ distinct from 
‘analyst’ and ‘novelist’. These roles are inseparable, and in 
terms of clinical research the ‘scientist-only’ as defined by 
Prof Bonora ranks lowest compared with ‘scientist-analyst’ 
or ‘scientist-novelist’. This is because clinical research is 
not basic science research where laboratory experiments are 
conducted to investigate little-understood processes, and we 
are surprised that a seasoned clinician has used the same lan-
guage commonly attributed to basic scientists when clinical 
research is being discussed. Finally, and most importantly, 
a new generation of clinical scientists, peer reviewers, edi-
tors and science-policy practitioners would benefit from an 
increased understanding of the methodologies and interpre-
tation of evidence synthesis [16].

Funding  This work was made possible by Program Grant #NPRP-
BSRA01-0406-210030 from the Qatar National Research Fund. The find-
ings herein reflect the work, and are solely the responsibility of the authors.

Contribution statement  Both authors were responsible for drafting 
and critically revising the article. Both authors approved the version 
to be published.

Authors’ relationships and activities  The authors declare that there 
are no relationships or activities that might bias, or be perceived to bias, 
their work.



1583Diabetologia (2023) 66:1580–1583	

1 3

References
	 1.	 Bonora E (2023) The “scientist”, the “analyst” and the “novelist”: 

science or metrics? Diabetologia 66(4):610–613. https://​doi.​org/​
10.​1007/​s00125-​022-​05808-0

	 2.	 Macleod MR, Michie S, Roberts I et  al (2014) Biomedi-
cal research: increasing value, reducing waste. Lancet 
383(9912):101–104. https://​doi.​org/​10.​1016/​S0140-​6736(13)​
62329-6

	 3.	 Moher D, Glasziou P, Chalmers I et al (2016) Increasing value and 
reducing waste in biomedical research: who’s listening? Lancet 
387(10027):1573–1586. https://​doi.​org/​10.​1016/​S0140-​6736(15)​
00307-4

	 4.	 Glasziou P, Chalmers I (2018) Research waste is still a scandal—
an essay by Paul Glasziou and Iain Chalmers. BMJ 363:k4645. 
https://​doi.​org/​10.​1136/​bmj.​k4645

	 5.	 Smith ML, Glass GV (1977) Meta-analysis of psychotherapy 
outcome studies. Am Psychol 32(9):752–760. https://​doi.​org/​10.​
1037//​0003-​066x.​32.9.​752

	 6.	 Glass GV (2015) Meta-analysis at middle age: a personal history. 
Res Synth Methods 6(3):221–231. https://​doi.​org/​10.​1002/​jrsm.​
1133

	 7.	 DerSimonian R, Laird N (1986) Meta-analysis in clinical trials. 
Control Clin Trials 7(3):177–188. https://​doi.​org/​10.​1016/​0197-​
2456(86)​90046-2

	 8.	 Doi SAR, Barendregt JJ, Khan S, Thalib L, Williams GM (2015) 
Advances in the meta-analysis of heterogeneous clinical trials I: 
the inverse variance heterogeneity model. Contemp Clin Trials 
45:130–138. https://​doi.​org/​10.​1016/j.​cct.​2015.​05.​009

	 9.	 Doi SAR, Barendregt JJ, Khan S, Thalib L, Williams GM (2015) 
Advances in the meta-analysis of heterogeneous clinical trials II: 
the quality effects model. Contemporary Clinical Trials 45:123–
129. https://​doi.​org/​10.​1016/j.​cct.​2015.​05.​010

	10.	 Altman DG (1994) The scandal of poor medical research. BMJ 
308(6924):283–284. https://​doi.​org/​10.​1136/​bmj.​308.​6924.​283

	11.	 Huber J, Inoua S, Kerschbamer R, König-Kersting C, Palan S, 
Smith VL (2022) Nobel and novice: author prominence affects 
peer review. Proc Natl Acad Sci U S A 119(41):e2205779119. 
https://​doi.​org/​10.​1073/​pnas.​22057​79119

	12.	 Van Calster B, Wynants L, Riley RD, van Smeden M, Collins 
GS (2021) Methodology over metrics: current scientific stand-
ards are a disservice to patients and society. J Clin Epidemiol 
138:219–226. https://​doi.​org/​10.​1016/j.​jclin​epi.​2021.​05.​018

	13.	 National Health and Medical Research Council (2009) NHMRC 
levels of evidence and grades for recommendations for develop-
ers of guidelines. Available from https://​www.​nhmrc.​gov.​au/​sites/​
defau​lt/​files/​images/​NHMRC%​20Lev​els%​20and%​20Gra​des%​
20(2009).​pdf. Accessed 3 Jan 2023

	14.	 Chalmers I, Bracken MB, Djulbegovic B et al (2014) How to 
increase value and reduce waste when research priorities are 
set. Lancet 383(9912):156–165. https://​doi.​org/​10.​1016/​S0140-​
6736(13)​62229-1

	15.	 Mahtani KR (2016) All health researchers should begin their 
training by preparing at least one systematic review. J R Soc Med 
109(7):264–268. https://​doi.​org/​10.​1177/​01410​76816​643954

	16.	 Gurevitch J, Koricheva J, Nakagawa S, Stewart G (2018) 
Meta-analysis and the science of research synthesis. Nature 
555(7695):175–182. https://​doi.​org/​10.​1038/​natur​e25753

	17.	 Clarke M (2004) Doing new research? Don’t forget the old. PLoS 
Med 1(2):e35. https://​doi.​org/​10.​1371/​journ​al.​pmed.​00100​35

	18.	 Schmidt FL (1992) What do data really mean? Research findings, 
meta-analysis, and cumulative knowledge in psychology. Am Psy-
chologist 47(10):1173–1181. https://​doi.​org/​10.​1037/​0003-​066X.​
47.​10.​1173

	19.	 Murad MH, Montori VM (2013) Synthesizing evidence: shifting 
the focus from individual studies to the body of evidence. JAMA 
309(21):2217–2218. https://​doi.​org/​10.​1001/​jama.​2013.​5616

	20.	 Clarke M, Chalmers I (1998) Discussion sections in reports of 
controlled trials published in general medical journals: islands in 
search of continents? JAMA 280(3):280–282. https://​doi.​org/​10.​
1001/​jama.​280.3.​280

	21.	 Clarke M, Hopewell S, Chalmers I (2007) Reports of clinical trials 
should begin and end with up-to-date systematic reviews of other 
relevant evidence: a status report. J R Soc Med 100(4):187–190. 
https://​doi.​org/​10.​1177/​01410​76807​10011​415

	22.	 Young C, Horton R (2005) Putting clinical trials into context. Lan-
cet 366(9480):107–108. https://​doi.​org/​10.​1016/​S0140-​6736(05)​
66846-8

	23.	 Doi SAR, Chivese T, Xu C, Thalib L, Kanamori LF (2022) Devel-
opment and evaluation of a method for determining the exit status 
of a meta-analysis. In: QNRF awarded projects- National Priori-
ties Research Program. Available from https://​mis.​qgran​ts.​org/​
Public/​Award​Detai​ls.​aspx?​Param​Pid=​fhgng​gggog. Accessed 3 
Jan 2023

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00125-022-05808-0
https://doi.org/10.1007/s00125-022-05808-0
https://doi.org/10.1016/S0140-6736(13)62329-6
https://doi.org/10.1016/S0140-6736(13)62329-6
https://doi.org/10.1016/S0140-6736(15)00307-4
https://doi.org/10.1016/S0140-6736(15)00307-4
https://doi.org/10.1136/bmj.k4645
https://doi.org/10.1037//0003-066x.32.9.752
https://doi.org/10.1037//0003-066x.32.9.752
https://doi.org/10.1002/jrsm.1133
https://doi.org/10.1002/jrsm.1133
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1016/j.cct.2015.05.009
https://doi.org/10.1016/j.cct.2015.05.010
https://doi.org/10.1136/bmj.308.6924.283
https://doi.org/10.1073/pnas.2205779119
https://doi.org/10.1016/j.jclinepi.2021.05.018
https://www.nhmrc.gov.au/sites/default/files/images/NHMRC%20Levels%20and%20Grades%20(2009).pdf
https://www.nhmrc.gov.au/sites/default/files/images/NHMRC%20Levels%20and%20Grades%20(2009).pdf
https://www.nhmrc.gov.au/sites/default/files/images/NHMRC%20Levels%20and%20Grades%20(2009).pdf
https://doi.org/10.1016/S0140-6736(13)62229-1
https://doi.org/10.1016/S0140-6736(13)62229-1
https://doi.org/10.1177/0141076816643954
https://doi.org/10.1038/nature25753
https://doi.org/10.1371/journal.pmed.0010035
https://doi.org/10.1037/0003-066X.47.10.1173
https://doi.org/10.1037/0003-066X.47.10.1173
https://doi.org/10.1001/jama.2013.5616
https://doi.org/10.1001/jama.280.3.280
https://doi.org/10.1001/jama.280.3.280
https://doi.org/10.1177/014107680710011415
https://doi.org/10.1016/S0140-6736(05)66846-8
https://doi.org/10.1016/S0140-6736(05)66846-8
https://mis.qgrants.org/Public/AwardDetails.aspx?ParamPid=fhgnggggog
https://mis.qgrants.org/Public/AwardDetails.aspx?ParamPid=fhgnggggog

	Angry scientists, angry analysts and angry novelists
	Scientist, analyst, novelist
	Explosion of ‘novelists’
	Proposals
	Conclusion
	References


