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ABSTRACT

,QGLYLGXDO� VWXGLHV� DUH� QRW� UHOLDEOH�
enough and cannot be prescriptive. 
Disseminating their outcome will 
cause confusion, convince people 
that science is contradictory and will 
be a source of fake news. Science 
which should be disseminated is 
based on accrued wisdom derived 
from a corpus of research spanning 
several years and engaging nu-
merous, independent laboratories. 
Showing the power of solid eviden-
ce will increase our understanding 
and wellbeing and will establish 
a rational way for disseminating 
VFLHQWL¿F�NQRZOHGJH�

ABSTRACT

Le singole ricerche non hanno va-
lore prescrittivo e neppure valore 
suggestivo, dunque non ha senso 
usarle per informare. Divulgarle al 
pubblico genera confusione, induce 
l’idea che la scienza sia contrad-
dittoria e produce false notizie. La 
scienza che merita di essere divul-
gata si basa su conoscenze acqui-
site derivanti da ricerche che dura-
no molti anni e sono condivise da 
molti laboratori indipendenti. Discu-
tere di solide evidenze scientifiche 
consente di aumentare il nostro sa-
pere, migliorare il nostro benessere 
e stabilire una modalità razionale 
di divulgazione della conoscenza 
scientifica.

KEYWORDS

Single studies 
Studi singoli

Accrued knowledge
Conoscenza condivisa

Science dissemination
'LYXOJD]LRQH�VFLHQWL¿FD

Fake news
Bufale 

Not long ago a series of three vide-
os labelled Pills of Science became 
viral on the web (you can watch 
them here: http://www.frascati-
VFLHQ]D�LW���������SLOOROH�GL�VFLHQ-
za-quando-un-video-diventa-vira-
le/.) They are funny and telling; the 
main character is overwhelmed by 
the apparently contradictory medi-
FDO��EHKDYLRXUDO�DQG�VFLHQWL¿F�DGYL-
ce that he is receiving. For exam-
SOH��WKH�YRLFH�RYHU�VWDWHV�WKDW�©,Q�D�
British research study, evidence 
showed that meat is good for your 
brain and muscles. Another study 
states that red meat increases the 
ULVN�RI�JHWWLQJ�FDQFHU��%\�������%XW�
it improves sexual performance». 
+H� LV� WKHUHIRUH�EDIÀHG�DQG�XQDEOH�
to follow any of the advice given. 
The message seems to be that 
science is not trustworthy as it of-
fers you some facts which are soon 
contradicted by other opposing 
facts or dissenting scientists. This 
SDWWHUQ�LV�ZHOO�H[HPSOL¿HG�E\�GHED-
tes on the association of food with 
disease risks which attract conside-
rable attention from the media. 
6FKRHQIHOG�	� ,RDQQLGLV� ������� VH-
OHFWHG����FRPPRQ�LQJUHGLHQWV�IURP�
random recipes and searched for 
studies that assessed the associa-
tion of each ingredient with increa-
sed cancer risk or with cancer pro-
WHFWLRQ�� 2XW� RI� ���� VWXGLHV�
addressing the issue, they found 
that the tested ingredients were as-
sociated with an increased risk of 
FDQFHU� LQ� ���� FDVHV��2Q� WKH� FRQ-
WUDU\�� WKH� UHPDLQLQJ����SDSHUV�DS-
parently demonstrated a decreased 
risk of cancer for the same ingre-
GLHQWV��$OO� WKHVH� HIIHFWV� GLVDSSHD-
red in meta-analyses (Schoenfeld & 
,RDQQLGLV�������

The risk of relying on single reports 
is demonstrated by an astute obser-
vation by Jerry Davis. He pointed 
RXW�WKDW�UHVHDUFKHUV�IURP�*UD]�8QL-
versity in Austria published two pa-
pers reporting the exact same data, 
but paradoxically came to the oppo-
site conclusion about eating beha-
YLRXU� DQG� KHDOWK� SDUDPHWHUV�� ,Q� D�
QDWLRQDO�SDSHU��%XUNHUW�HW�DO������D��
they concluded that their results 
showed that a vegetarian diet is as-
sociated with better health-related 
behaviour, therefore invoking “pu-
blic health programs for reducing 
the health risks associated with a 
FDUQLYRURXV�GLHW´��,Q�WKH�VLEOLQJ�SD-
per published on an Open Access 
RXWOHW� �%XUNHUW� HW� DO�� ����E�� WKH�
same authors concluded that their 
study showed that adults who con-
sume a vegetarian diet are less he-
althy and require more medical tre-
atment. Therefore, here they urged 
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for «a strong public health program in 
order to reduce the health risk due to 
QXWULWLRQDO�IDFWRUVª��7KLV�WHVWL¿HV�KRZ�
easy it is to offer contrasting, perhaps 
misleading, advice, based on single 
studies, which will disconcert the pu-
blic. 

Presented with contrasting advice, 
people who want to be informed 
would then ask: who is right? Who is 
telling the truth? Does science as-
semble reliable knowledge to which 
one could serenely refer to or does it 
fabricate contrasting views amongst 
which one should choose, hoping for 
the best? There is a pressing need to 
UHFRQFLOH� VFLHQWL¿F� FHUWDLQWLHV� ZLWK�
the rightful practice of doubting au-
WKRULWDWLYH�DVVXUDQFHV��,W�LV�LPSRUWDQW�
not to confound discussions within a 
VFLHQWL¿F�UHDOP��ZKLFK�UHTXLUHV�UXOHV�
and competence, with the venting of 
personal views on social networks, 
talk shows, or newspaper commenta-
ries, whereby everything appears de-
EDWDEOH�DQG�QR�SUR¿FLHQF\�LV�UHTXLUHG�
QRU�¿OWHUV�DSSOLHG��$Q�DGYHUVDULDO�DS-
proach to science is standard practi-
FH� LQ� WKH�PHGLD��ZKHUHE\�±�W\SLFDOO\�
±�VFLHQWL¿F�DFFUXHG�NQRZOHGJH�LV�OHV-
sened to opinion held by disputing 
scientists or opinion makers venting 
their disagreement. This is one of the 
means by which fake news and di-
storted knowledge are forged and 
post-truth thrives. 

Researchers are called to abide with 
ethical principles also when they dis-
VHPLQDWH�WKHLU�¿QGLQJV�WR�D�ODUJHU�DX-
dience. For instance, the Ethical 
Code of the American Psychological 
Association states that «When 
psychologists provide public advice 
RU�FRPPHQW�YLD�SULQW��,QWHUQHW�RU�RWKHU�
electronic transmission, they take 
precautions to ensure that statemen-
ts are based on their professional 
knowledge, training or experience in 
accord with appropriate psychologi-
cal literature and practice». Similarly, 
WKH�FRGH�RI�FRQGXFW�RI�,WDOLDQ�3V\FKR-
logists urges dissemination of the 
RXWFRPH�RI�VFLHQWL¿F�¿QGLQJV�DFFXUD-
tely, avoiding desultory and stere-
otyped summaries.

Disseminating the outcome of indivi-
dual papers mars the public under-
standing of science in three ways: (i) 
by blurring the disparity between 
VFLHQFH��GH¿QHG�DV�WKH�SURGXFW�RI�D�
collegial activity based on evidence 
JDWKHULQJ�� DQG� RSLQLRQV� �GH¿QHG� DV�
subjective interpretations of necessa-
ULO\�SDUWLDO� LQIRUPDWLRQ�UHÀHFWLQJ�LQWH-
rests or personal takes); (ii) by mud-
dling up the relationship between 
knowledge (the description and the 
explanation of the universe) and 

actions (the decisions and prescrip-
tions in everyday life); (iii) by ignoring 
the contrast between the comprehen-
sion of science based on accrued, 
shared and agreed data and the di-
scussion of single experiments or ob-
servations.

�L��6FLHQWL¿F�IDFWV�DUH�EDVHG�RQ�GDWD�
gathered through years of investiga-
tion, modulated by peer-discussions, 
replicated by independent laborato-
ries, vetted against available theories 
DQG�PRGHOV��DQG�QRW�IDOVL¿HG��7KHVH�
LQFOXGH� WKH� EHQH¿WV� IRU� LQGLYLGXDOV�
and the society of mass vaccinations; 
the perils of global warming; the rela-
WLYH� VDIHW\� RI� JHQHWLFDOO\� PRGL¿HG�
food; that chemtrails are just a con-
spiracy; the effectiveness of antibioti-
FV�� DQG� WKH� LQHI¿FDF\� RI� VHYHUDO�
so-called complementary treatments. 
Few scientists, if any, would object to 
these statements. Empirically sound 
agreed wisdom is not continuously 
re-examined, unless new evidence 
emerges from reliable new studies. 

Stating that the Earth is round is har-
dly an opinion, and a debate with a 
supporter of the alternative view that 
LW�LV�DFWXDOO\�ÀDW��GRHV�QRW�RIIHU�D�IDLU�
service to the audience, who may 
then be left with the compromised 
idea that the Earth is oblong. Hence, 
we usually do not seek a second opi-
QLRQ�RQ�WKH�ÀDWQHVV�RI�WKH�(DUWK��DQG�
there is little debate on the matter, 
even if some well-meaning ul-
tra-doubters pour out their spleen to 
the contrary on Twitter. The dividing 
line between denial and scepticism 
may not always be apparent but its 
LGHQWL¿FDWLRQ�LV�UHODWLYH�HDV\�EHFDXVH�
denial always expresses itself in the 
same manner (Lewandowsky et al. 
�������LQYRNLQJ�FRQVSLUDF\��SHUVRQDO�
or professional attacks on scientists 
accused of misconduct or bribery by 
LOO�GH¿QHG�SRZHUV�

(ii) Science is descriptive and expla-
QDWRU\�� QRW� SUHVFULSWLYH�� ,W� GRHV� QRW�
tell us how or on what to act. Beha-
vioural choices could vary, though 
WKH\� VKRXOG� EH� HTXDOO\� VFLHQWL¿FDOO\�
YDOLG��,W�LV�QRW�UDUH�WKDW�D�JLYHQ�FRQGL-
tion could be addressed by different 
therapeutic solutions. Experts may 
hold different views on what to do, 
whether to advise a surgical or phar-
maceutical treatment’ whether to in-
tervene promptly or wait. These op-
WLRQV� FRXOG� DOO� EH� MXVWL¿DEOH� DQG�
coherent with respect to the theory of 
reference and what it is known about 
WKH�GLVHDVH��,Q�WKLV�FDVH�LW�ZRXOG�QRW�
be illogical to seek a second opinion.

This second opinion however con-
FHUQV�WKH�DFWLRQ��QRW�WKH�WKHRU\��,Q�WKH�
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case of vaccines, science conclu-
ded that they are not dangerous 
and that it is highly advisable that 
PRVW�SHRSOH�VKRXOG�YDFFLQDWH��,QGL-
viduals could refuse to be vaccina-
ted or deny vaccinations to their 
VRQV� DQG� GDXJKWHUV�� ,QVWLWXWLRQV�
could decide not to promote vacci-
nations or take measures to favour 
the right level of vaccination. This 
decision though would be in con-
trast with science; it cannot be ta-
ken in the name of science. On vac-
cines a second opinion has no 
place. Referring to any single study 
stating the opposite is groundless, 
such study should not be used as a 
basis for a decision versus a con-
YHUJLQJ�VFLHQWL¿F�FRUSXV��
 
(iii) There are two types of research. 
One category of research tests spe-
FL¿F�SUHGLFWLRQV�DQG�UHIHUV�WR�WKHR-
retic models for interpretations. The 
outcome of this research is relevant 
solely within a precise theoretical 
frame of reference and is pertinent 
only in comparison with the empiri-
cal data supporting such a theoreti-
cal model. The discussion of the 
results from each one of these indi-
vidual studies is limited to experts in 
WKDW� ¿HOG� DV� WKH\� DUH� IRFXVVHG� RQ�
particular details of the general con-
VWUXFW��,W�LV�WKH�DFFXPXODWHG�NQRZOH-
dge emanating from the agreed mo-
del of reference which is meaningful 
for the general public and might 
suggest actions or applications. Ap-
plications or prescriptions may take 
years, even decades; the knowled-
ge deriving from a given line of re-
search may actually never come to 
fruition. 

The second type of research con-
cerns studies driven by empirical 
questions rather than by theoretical 
hypotheses. This approach cha-
racterises clinical studies, often re-
stricted to observing phenomena, 
correlations or associations. These 
studies per se do not allow genera-
lizations due to their intrinsic weak-
nesses (small sample sizes, limited 
geographical or social composition, 
VSHFL¿FLW\� RI� WKH�PHWKRGRORJLHV� RU�
of the procedures used, etc.). Only 
the accumulation of several such 
studies reassessed by means of 
thorough meta-analyses will allow 
us to derive conclusions and to for-
mulate recommendations to the so-
ciety and to people with the clout to 
impose policies. Taken in isolation 
each one of these studies would be 
interlocutory at best as their outco-
me cannot be reliable enough to be 
prescriptive (hence disseminated). 
Without a critical mass of data vou-
ched by peers, conclusions cannot 

EH�GHULYHG��,QGLYLGXDO�VWXGLHV�GR�QRW�
carry any prescriptive value. They 
are not suggestive of gelled knowle-
dge; hence they should not be used 
to inform - indeed such isolated 
data risks misinforming and confu-
sing lay people. 

Recently, a study revealed that drin-
king chocolate could be added to 
the list of treatments for dementia 
�'HVLGHUL�HW�DO���������&KRFRODWH�LV�
D�JRRG�VRXUFH�RI�ÀDYRQRLGV��QDWX-
rally occurring compounds which 
have been associated with a stag-
JHULQJ� OLVW� RI� KHDOWK� EHQH¿WV�� IURP�
reducing the risk of cancer to incre-
asing neuronal strength and con-
nectivity. The result naturally found 
its way into the popular press, whi-
ch was keen to report the excellent 
QHZV� WKDW� FKRFRODWH� ZDV� VFLHQWL¿-
cally proven to “halt dementia” (Kil-
OLQ� HW� DO�� ������� ,W� ZDV� HVSHFLDOO\�
H[FHOOHQW�QHZV�IRU�0DUV�,QF���ZKLFK�
funded the study and provided the 
dairy-based cocoa drinks. By captu-
ULQJ�D�EHQH¿FLDO�HIIHFW�RI�LWV�SURGXFW��
this company could capitalise on 
the dementia epidemic (Killin & Del-
OD�6DOD��������

For the three reasons outlined abo-
ve, it is highly misleading to try to 
force interpretations, and, worse, 
advice from a single study by divul-
ging its results, which are necessa-
rily temporary and undependable if 
not utterly biased. As Andrea Ferre-
UR��������FDQQLO\�VWDWHG�³RQH�VLQJOH�
study does not make a summer”.

Too often than is desirable the 
outcome from individual studies is 
VSXQ��2FKRGR�HW�DO���������UHSRUWHG�
that one third of studies on diagno-
stic accuracy published in high im-
pact factor journals contained a 
IRUP�RI�RYHULQWHUSUHWDWLRQ��6FLHQWL¿F�
journals and funding agencies in-
creasingly request that articles and 
grant applications stress their ap-
plied impact and their immediate 
DQG� GLUHFW� EHQH¿WV�� 7KLV� SUDFWLFH�
determines the overinterpretation of 
results and predictions unnecessa-
rily raising expectations. 

Overinterpretation of scant data gi-
ves rise to wandering guidelines 
which are changed when new evi-
dence comes about. Prasad et al. 
������� SHUXVHG� DOO� SDSHUV� GLVFXV-
sing a medical practice published in 
a high impact outlet, the New En-
gland Medical Journal, in a decade. 
7KH\�IRXQG�WKDW�RI� WKH�����DUWLFOHV�
WHVWLQJ� VWDQGDUGV� RI� FDUH�� ���� UH-
versed the previously established 
practice. Of course identifying me-
dical practices that do not work is 
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paramount. However, it is staggering 
WKDW� RYHU� ��� SHU� FHQW� RI� PHGLFDO�
practices had to be reverted. This in-
dicates that too often the medical 
community and policy makers rely on 
unreliable data to suggest courses of 
DFWLRQ��VHH�DOVR�3UDVDG�	�&LIX�������
6XNHO��������2XWFRPHV�IURP�IHZ�SD-
pers not independently replicated 
should be kept on the back-burner un-
til watertight evidence accumulates. 

The problem of disinformation due to 
single studies is exacerbated by the 
practice of Predatory Publishing, an 
open access model charging authors 
for swift and easy publication, whe-
reby the review process is minimised 
DQG�VFLHQWL¿F�VWDQGDUGV�DUH�GLVSDUD-
JHG��'HOOD�6DOD��������,QGLYLGXDO�VWX-
dies published in these outlets are 
RIWHQ�EDVHG�RQ�ÀLPV\�GDWD��DUH�VWLOO�WR�
be replicated, or methodologically 
TXHVWLRQDEOH�� +RZHYHU�� LW� LV� GLI¿FXOW�
for non-experts to separate the wheat 
from the chaff, and it would be easy 
to fall prey to bombastic yet unsub-
stantiated claims.

Newsmakers fuel beliefs in tall tales 
by running uncritical stories adverti-
sing outlandish methods and ignoring 
WKHLU� REYLRXV� ÀDZV�� (YHQ� ZHOO� FRQ-
ducted studies, out of context, beco-
me a source of misinformation. 
However, when journalists write 
about a new discovery, for instance a 
new possible treatment for a devasta-
ting disease, even if the study reports 
RQ� D� SRVVLEOH� ELRFKHPLFDO�PRGL¿FD-
tion obtained in mice which may or 
may not be replicated and is certainly 
light years away from being potential-
O\�EHQH¿FLDO� IRU�KXPDQV�� WKH\�GR�VR�
prompted by scientists and universi-
WLHV�E\�PHDQV�RI�LQÀDWHG�SUHVV�UHOHD-
ses or generous interviews. The cur-
rent trend is for press releases to 
exaggerate the claims made in the 
original papers (see Sumner et al. 
������� 7KLV� ODWWHU� SUDFWLFH� PD\� EH�
due to the brownie points scientists 
get if they engage with the media and 
increase their visibility and that of 
their institutions.

Science festivals are springing up in 
every city. However, the idea that 
simply discussing science publicly 
can counter misinformation is naïve. 
We posit that too often than is advi-
sable, scientists themselves promul-
JDWH� SVHXGRVFLHQWL¿F� WKLQNLQJ�� VR�
even science festivals may be coun-
terproductive. They may participate 
in creating the illusion that science is 
easy and that mastering it does not 
require decades of swotting; rather 
intuition and inventiveness. Hence, 
the idea that everybody could quibble 
about everything. We all need to be 

aware of the pitfalls of disseminating 
the outcome of individual studies ver-
sus the need to disseminate accrued 
wisdom derived from a corpus of re-
search spanning several years and 
engaging numerous laboratories. 
Bragging about every little apparently 
QHZ�¿QGLQJ�ZLOO�FDXVH�FRQIXVLRQ�DQG�
convince people that science is con-
tradictory. Showing the power of solid 
evidence will increase our understan-
ding and our wellbeing as well as 
establishing a rational way for disse-
PLQDWLQJ� VFLHQWL¿F� NQRZOHGJH� �VHH�
Box)

$�%5,()�*8,'(�72�$92,'�7+(�
3,7�)$//6�2)�',66(0,1$7,1*�
5(68/76�)520�6,1*/(�3$3(56

● Do not disseminate results from in-
dividual studies (or modulate their 
claims by not presenting them as 
“truth”).

●�$YRLG�WULYLDOL]LQJ�VFLHQWL¿F�PHWKRGV�
by bolstering the conclusions from in-
dividual researches.

● Refer to accrued evidence or me-
ta-analyses.

● Do not consider papers published 
by predatory publishers.

● Consider the sources of funding 
DQG�WKH�SRVVLEOH�FRQÀLFWV�RI�LQWHUHVW�

● Check the match between data re-
ported in original papers and claims 
in press releases.

● Do show the complexity of science 
by refraining from forcing controversy 
or adversarial debates without the 
proper cultural instruments. 

●� 5HÀHFW� RQ� WKH� VFRSH� RI� GLIIHUHQW�
PHGLD��D�VFLHQWL¿F�FRQJUHVV�LV�D�ZD\�
of acquiring knowledge, a TV debate 
a way of seeking consensus.
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