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MNpoAoyog

H nmapovoa SutAwpatikn epyacia anoteAel katl tnv teAevtaia mpaén tng doitnong
HOU WG METAMTUXLOKOC dottntr¢ tng Evéodovtiag, otnv Odovtiatplk IxoAn tou
EOvikoU kot KamodiotplakoU Mavemiotnuiov ABnvwv. Eival amotéAeopa pLog
KoTlwdouG Tpoomabelag SLAPKELOG TIEPLOCOTEPNG ATO EVARLON XPOVO KATA TOV
omolo, umo tn ouvexn kabodrynon Kal MPOCWTIKY evaoXOAnon tou emiPAEmovta
Enikoupou KaBnynt k. Tlavetakn lwpyou kot tng K. KwAéton Aéomowvag
KatadEpape va GTACOUE OTO OPOV ATOTEAECUAL.

Ta TpLALOL XPOVLA TNG METATITUXLAKAG OV TTOPELAC, ATV YeRATA SUOKOAEG aAAA Kall
OUOpdEG OTLYMEG. ZTypatioTnkav amo pia mavénuia mou SuckoAee tn SLOAKTIKA
Sadikacio xwpilg¢ opwg va pog adnoet adpaveic. Eotw kat amd pakpld yla éva
dlaotnua, «ouvavindnkapey, peAeTnoae Kal pabape. Emotpéape mo duvatol kot
HE peyoAUTtepn O0peén yla SoUAELA.

En’ adopung Aoumdv autng tng teAeutaiag mpatng, 6a nbela va euxapLoTiow TOUG
ovOpWMOUG HE TOUC OTOIOUC OCUUIMOPEUTNKAUE OAQ QUTA Ta XpOvia OTOV
OUVQPTIAOTIKO XwpPo TNn¢ Evbodovrtiag.

ZEKWVW UE EVOL LEYAAO EUXOPLOTW OTOV KUPLO ETIRAEMOVTA OV YLa TNV EKTIOVNON TNG
SUTAWUATIKAG HOU gpyaciag Tov K. T{OVeTAKn. ATIOTEAECE KOl QTOTEAEL yla pEva
TMPOTUTIO KOl HEVIOPA TOOO ylo TNV KAWILKY 000 Kal yla tnv Oewpntik Hou
€vaoxoAnon He To avtikeipevo t¢ Evbodovtiag. H yvwpluia pag GAAwoTte mpv TV
gloaywyn pou oto Metamtuxtako Mpoypappa enatée mMOAU onUOVTIKO poOAo yla TV
OyArtn Hou TPOoG QUTHV.

Eva €exwplotd Kal peydlo euxaplotw otov Kabnyntr k. Kovrtakuwtn Eudyyelo, o
omolog amnoteAel (OWG TO CNUAVTLKOTEPO ATOWO TIOU ETNPENCE TNV TIOPELA LOU KL PE
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glonyaye oto dpopo tng Evéodovtiag. Mou €dwoe OAa ekeiva To epeBiopata ald Kal
NV WONGCN Ao TO TETAPTO £TOC TWV TPOTITUXLOKWY OU OTIOUSWV TOU LLE ETELCAV TIWG
QuUTO Atav akplBwg mou nbela va KAvw oto HEANOV HoU. Oa KATEXEL AVIA ML
gexwplotn B€on PEoO POV yLa O0A €XW ETITUXEL KL 00O EVEATILOTW VOL TIETUXW QKON
oTov Topéa tng Evéodovtiac.

‘Eva peyalo euxaplotw otn AaokaAa pag, tTnv Kabnyntpla k. lfewpyomovAou Mapia.
Méoa amd OSladwvieg, evidoel aAAd Kot TOAU OpOpPdEC OTIYMEG, HECO ATo
ETUOTNMOVIKEG aAAA KOl KOWWVIKEC oulntnoel Bewpw NMwWE PE EKAVE KAAUTEPO
ylatpo, mou owg ivatl Kal to onpovtikotepo. Odeilw va avadépw OTL N 0pyavwon
Kol Asltoupyla TNG METAMTUXLOKAG KAWIKAC HAC €Ml TwV NUEPWV TNG Uumnpée
UTTOSELYUOTLKA.

ISlatépwe Ba nBeAa va euxaplotiow tov Kabnyntn k. Kepeloudn NikOAQO mou e
€depe yla mpwtn dopad oe emadn He TO aviikeipevo tng Evéodovtiag oto 3° £10¢ TwV
TIPOTITUXLOKWY OToudwv Hou, OAAA KOl yla TN METEMELTA OSLOXPOVIKA APLOTN
ouvepyaoia pag.

Euxaplotw moAU tnv Emikoupn KaBnyAtpia k. Aypadwwtn Avaoctacia ywa tnv
ouolaotikn Bonbela kat kaBodriynon mou pou mapeixe yla tnv t€Aeon Kot cuyypoadn
EPEUVNTIKWYV EPYOOLWV.

Oa nbeha va suxoplotiow OAa ta HEAN AEM Kal TOUG CUVEPYATEC TNG KALVLIKNC TOU
TOMEQ HOC yla TG SeELOTNTEC KAL YVWOELG TIOU LOU UETESWOAV. JUYKEKPLUEVA, TOV
KaBnyntn k. NavomouAo Mavaywwtn mou teAolos akopun SLleuBuvTh G Ta mMpwTa Xpovia
TWV PETATITUXLOKWVY OoTIouS WV pou. TEAOC euxaplotw Toug Emikoupoug Kabnyntég k.

Qapuakn EAeuBéplo kat Tnv K. Maupidou ABnva.



‘Eva EexwpLoTo Kal LEYAAO euXapLOTW oTnV K. KWAEToN yla tn KaboploTtik cuvdpoun
NG OTNV MEPATWON AUTAG TNG Epyaciag. H cuvepyaoia pag, EKTOG amno eEALPETIKA OV
anédpepe Kol TOAAEG YVWOELG OTOV TOUEQ TNG EPELVALG.

Ocov adopd oToug CUNGOLTNTEG LoU, N oxEon Hag mou Stapopdpwdnke péoa amod
EVTAOELG, YEALD, OVTOYWVIOUO aAAA KOl CUVAYWVIOUO €dTOOE 0TO KAAUTEPO ONUELO
NG TWwPA oV PTACAPE OTO TEAOC. EUxopal va pn xaBoUpe Kol vl KPATHCOUUE QUTH
TN oxéon avaAAoiwtn oto Xpovo.

TéAog, BEAW va euxaploTiow OAOUC EKEIVOUG TOUG avOpwWIOUCG €KTOC OXOANG, TwV
omolwv n mpoodopd Kot cuvavaotpodr cuvéBaAe otnv YPuUXLKN LOU LOOPPOTILO UTA
To Oopopda oAANG Kol TOAU TIEOTIKA XPOVLIA. JUYKEKPLUEVA, OL YOVEIC HOuU, N
Kwvotavrtiva, ot ¢idol pou -téco autol mou PBpilokovtol Kovtd, 000 Kal Oool
Bplokovtal pakpld- pe Bonbouoav KABNUEPLVA UE TNV TTAPOUCLA KAl TN OTACH TOUG
va Eemepvw SUoKOALeG, ayyn kot euBUvVeg, va Bpiokw S1e€060UG Kal ev TEAEL va el

LOOPPOTINUEVOC KOl OAOKANPWHEVOC WG AvOpwog.

To epeuvnTikO PEPOG TNG apoloag SUTAWUATIKAG epyaciag €xel dnuooleuBel oto
International Endodontic Journal xal pnopel va Bpebel otov mapakdtw cUVEECUO :

https://onlinelibrary.wiley.com/doi/abs/10.1111/iej.13832
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General part



A. The rational of Systematic reviews and meta-analyses

In clinical practice of medicine and dentistry, there is a general need to eliminate
existing gaps between research and practice. That is the reason why an evidence-
based approach has been adopted in the last years, by aiming to assist in treatment
planning and justify and decision-making process (Forrest 2009). Evidence-based
medicine has been defined as, ““the integration of best research evidence with clinical
expertise and patient values” (Sackett 1997). The aforementioned concept has been
adopted by International Dental Associations such as the American Dental Association
promoting the judicious assessment of scientific evidence and its correlation with
clinical practice (Forrest 2009).

Based on the concept described above, each decision treatment plan made by a
clinician in every-day clinical practice should be based on existing evidence coming
from sound scientific research. As far as of evidence is concerned, a hierarchy exists
that facilitates decision making process, considering that the higher the levels of
evidence of a study the lower the risk of bias is (Phillips 2001). Regarding the levels of
evidence in scientific literature, a Pyramid of Evidence is valid. The higher we look at
that pyramid the higher the levels of evidence are. Laboratory and animal studies,
together with editorials and expert opinions are located at the bottom of the pyramid,
after that case reports, case control studies, and cohort studies are considered as with
moderate quality of evidence whereas properly designed randomized controlled trials
(RCTs) and furthermore systematic reviews (SRs) and meta-analyses (MAs) of
Randomized Controlled Trials (RCTs) are the studies with the higher quality of

evidence (Forrest 2009) (Figure 1).
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SRs‘and
MAs

RCTs
Cohort studies
Case control studies
Case series
Case reports
Ideas, Editorials, Opinions
Animal studies

In vitro or Lab tests

Figure 1. The pyramid of evidence-based medicine

Properly designed systematic reviews (SRs) are studies with well-defined
methodology which their sample consists of original research studies on the topic of
interest. SRs include potentially all the original studies regarding the topic under
interest through a well-conducted and thorough search of the literature. This search
is performed exploring electronic databases such as Pubmed, Scopus and others, or
searching gray literature whereas hand searching through the references of previously
included studies is also necessary (Cook et al. 1997, Nagendrababu et al. 2018). When
all the appropriate data have been collected from all eligible studies, these are
synthesized in such way to eliminate publication bias and random errors. If the data
from the original studies can be statistically synthesized, then the SR is considered
guantitative and can be described as meta-analysis (Cook et al. 1997). It is worth
mentioning that the statistical analysis of data from different studies is usually not

feasible, as the eligible studies have to be reasonably similar. This is the main reason
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why in many SRs only a small number of studies may be included in the meta-analysis
if it is possible. The results and conclusions of such studies ought to be interpreted
with caution as their validity depends mostly on their methodological integrity
(Nagendrababu et al. 2018).

At this point, the differences between a systematic review and a narrative review
should be highlighted mainly regarding the study design and the potential benefits for
the clinician. On the one hand, SRs are designed to answer a specific clinical question
on a more general subject. There are four elements that should be answered when
conducting a research question for a systematic review. The acronym PICO is consisted
of those four factors which are Patient, Intervention, Comparison and Outcome
(Santos et al. 2007). Answering a PICO question is what makes systematic reviews so
focused on specific parameters. An example of such a question is “In adult patients
undergoing root canal therapy (P), does occlusal reduction (I) compared to placebo (C)
achieve greater pain relief (O) based on randomized clinical trials (RCTs)?”
(Shamszadeh et al., 2020). Based on the results of such studies, clinicians can decide
whether occlusal reduction could be beneficial for the patient. On the other hand, a
narrative review provides a broader overview of the issues regarding a topic without
being so critical. A similar example could be “Post-operative pain in endodontically
treated teeth”. Such a type of review could give general information to clinicians
regarding several factors that could affect post-operative pain without giving any
specific answers based on quantitative data.

In the last years, there seems to be an exponential increase regarding all type of
publications in several fields of medicine and dentistry including endodontics

(Spangberg 2007). The same tendency seems to be present in systematic reviews that
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try to collect and summarize the increasing number of published papers in each topic.
Although SRs and meta-analyses are considered to be at the highest level of evidence,
their quality has been recently challenged (Nagendrababu et al. 2018, Sharif et al.
2013, Spangberg 2007).

The quality of a SR with or without meta-analysis has been described as their
ability to provide unbiased results (Moher et al. 1995). Proper methodological design
is necessary to conduct a meta-analysis and to interpret the results appropriately.
Respectively, accurate extrapolation of the findings in clinical practice is essential to
lead the readership to appropriate treatment planning decisions. However, several
concerns are developed when contradictory results are provided between a
randomized clinical trial and a systematic review with meta-analysis concerning the
same clinical question (Cochrane Injuries Group Albumin Reviewers 1998, Cook et al.
1996). Those kinds of problems can be overcome when authors conduct studies of
high quality or when clinicians rely solely on such studies.

Several tools have been developed in the literature to objectively assess the
quality of SRs. The Overview Quality Assessment Questionnaire has been used in
several fields of medical literature to assess the quality of review articles (Oxman et
al. 1991, Suebnukarn et al. 2010). The “A Measurement Tool to Assess Systematic
Reviews (AMSTAR)” is a combination of Overview Quality Assessment Questionnaire,
another checklist (Sacks et al. 1987) and an expert’s opinion , which is a newer tool
with proven validity and credibility (Shea et al. 2007, Suebnukarn et al. 2010). The
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA)

checklist (Liberati et al. 2009), is another tool of great importance to validate the
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quality of SRs. A checklist of 27 required items is used to assess the content of SRs with
or without meta-analysis (Liberati et al. 2009, Page et al. 2021).

PRISMA checklist is divided to seven sections that contain several items. Each
section corresponds to a certain part of the text, such as Title, Abstract, Introduction,
Methods, Results, Discussion and Funding (Liberati et al. 2009). Regarding the title,
the authors of the PRISMA checklist propose that it should state clearly whether the
report is a SR, a meta-analysis or both, whereas the abstract should be well-
structured. The introduction should contain information about the rationale and the
aim of the SR. The whole structure of the materials and methods section is indicated
by 12 items of the checklist and 7 more items also describe the necessary results that
the study should state. Finally, a summary of the results, the limitations of the study
and its conclusions are expected to be presented in the discussion section (Liberati et
al. 2009). The PRISMA checklist represents an important guideline for the authors of
systematic reviews which can lead to well- designed studies.

In endodontic literature, several publications have been made assessing the
quality of SRs and meta-analyses. In 2010, Suebnukarn et al. published an article in
which they systematically evaluated the meta-analyses of Endodontic literature
published between 2001-2009 (Suebnukarn et al. 2010). The tool which they used was
the AMSTAR, concluding that the overall quality of meta-analyses included in their
study rated as good. The only drawback they found was a lack in assessment of the
possible existence of publication bias. However, it should be stated that only 16
studies were included in the aforementioned study concerning a period when the
publication rate of such studies was low compared to respective of recent similar

ones. A similar study was published by Kattan et al. in 2018 (Kattan et al. 2018) using
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the same methodology and covering the period between 2009-2016. In their results,
it was evident that although the number of published SRs had increased in the field of
endodontics, their reporting and methodological quality had been decreased. In
particular, it is stated that a major problem of the included studies, namely “the
provision of an a priori design’’ was missing and they propose that the authors of a SR
should initially register their protocol to an open-access platform such as PROSPERO
(Booth et al., 2011), to avoid reporting bias in their study.

In 2018, Nagendrababu et al. published the “methodological and reporting
quality of Systematic Reviews and Meta-analyses in Endodontics”. AMSTAR and
PRISMA checklist were used as tools to assess the methodological and reporting
quality for the period between 2000-2017. According to their results, a significant
correlation was found between AMSTAR tool and PRISMA checklist. As far as the
quality of SRs and meta-analyses is concerned, it was characterized as moderate, in
accordance with the results of Kattan et al. (2018). However, performing a comparison
between their results to those of Suebnukarn et al., regarding 6 common included
studies, they stated that their evaluation concerning the quality score of these studies
differed significantly from the respective score of Suebnukarn et al., an issue of major
concern for clinical readership.

From a general perspective, Systematic Reviews are a valuable tool for the
progress of medicine both in the scientific and the clinical field. They guide clinicians
into taking the right decisions in every-day clinical practice and underline the gaps in
scientific knowledge. However, despite that publication rates seem to be vastly
increasing, their quality often fails to follow that increase. Thus, it is of great

importance that certain rules have to be established by scientific journals to guarantee
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a minimum of quality for the studies that reach the clinician. SRs should stick to strict
methodological designs with a well-stated PICO question and following the PRISMA or
AMSTAR guidelines and checklists. Moreover, they should include well conducted
clinical studies for their conclusions to be of clinical importance.

Finally, in the field of Endodontics, the published SRs and meta-analyses have
some limitations which are mainly related to the lack of well-designed and executed
randomized clinical trials. This issue makes even more difficult to conduct a proper SR
with a meta-analysis. Knowing however the limitations of the literature of each
medical and dental field, researchers could create and give right directions for future

scientific studies.

B. SPIN: Definition and its role in medical literature

Origins of spin

The word spin in the context that concerns this study and not the physics term, is
related to storytelling, as in "spinning a yarn." The first documented example of that
phrase comes from 1812, as a sailor's expression for telling a story while performing
some task like yarn-spinning (What Is Spin (PR, Marketing)?, n.d.).

The term “spin” has its origins to public relations, politics, and journalism. It is
used to describe the selling of a position that is heavily biased in favor of or against a
certain argument (Political Spin | Politics | Britannica, n.d.). Spin is usually related to
the use of the media in appropriate ways to present the biased position and has often

been implied that manipulation or deception are being used. The aforementioned
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characteristics of spin have made it to be considered even as a form of propaganda
(Safire, 1996).

In politics, spin has been related to press conferences where the political figure
talking, usually the press secretary of a government, presents a point or a decision as
being the most favorable one, neglecting alternatives or non-desirable outcomes.
Some of the most common techniques of expressing spin include a carefully chosen
time when a message is delivered, presentation of certain facts in a selective way or
the use of certain words or “catch-phrases” that are expected to influence the
audience in desirable ways. Skillful practitioners of spin are sometimes pejoratively
referred to as “spin doctors,” or “spinmeisters” (Political Spin | Politics | Britannica,
n.d.).

As far as the journalism is concerned, it has been stated that spin promotes both
lazy and distorted journalism (Grattan M 1998). Lazy journalism is described as the
one that relies on government or opposition biased sources and reproduces that kind
of information instead of conducting thorough research on a subject before publishing
the information. Distorted journalism is met when certain positions on various
subjects are uncritically accepted, and become orthodoxies, or when a well-based
position that might be an alternative is discredited due to strong bias led by spin

(Grattan M, 1998) .

Spin in medical scientific literature

As it is already stated the term “spin” has its origins in the ways adopted by politicians

to “turn” (or “spin”) thoughts or public opinions around in order to match to their
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goals. However, during the last years, spin has made its appearance in the medical
literature rising various concerns about the clinical-related information that is being
published and how this could affect every day clinical practice. A lot of effort is being
made through letters to editors of peer reviewing journals that aim to highlight
distorted presentation or interpretation studies’ results or methodological errors that
could lead to misleading reporting (Boutron et al., 2010). Randomized Clinical Trials
and SRs are commonly criticized in such ways as they are the most influential scientific
studies for establishing clinical protocols.

The first systematic attempt to identify spin and to report and classify spin
strategies in medical literature was made by Boutron et al. in 2010 (Boutron et al.,
2010). In their study, they made a definition of the term spin in medicine as the “use
of specific reporting strategies, from whatever motive, to highlight that the
experimental treatment is beneficial, despite a statistically nonsignificant difference
for the primary outcome, or to distract the reader from statistically nonsignificant
results” (Boutron et al., 2010). Similarly another definition given for spin in scientific
writing, is “a specific reporting which can distort the interpretation of results of a
certain study and as a consequence, mislead the readers” (Fletcher & Black, 2007).

Boutron et al. used trials of parallel-group RCTs with statistically nonsignificant
results for the primary outcome as their sample. As it is stated, such results are more
likely to be affected by biased interpretation resulting in several sorts of spin. As a
result, a Classification Scheme was presented by the authors regarding the spin
strategies that were identified. Those were presented for each section of a scientific
paper beginning from the Title to Conclusions. It is important to note that abstract

spin and main text spin were evaluated separately. Some characteristic spin strategies

18



that were found in the Classification Scheme are: focus on statistically significant
secondary outcome, focus on statistically significant subgroup analyses, acknowledge
statistically nonsignificant results for the primary outcome but emphasize the
beneficial effect of treatment, acknowledge statistically nonsignificant results for the
primary outcome but emphasize other statistically significant results,
recommendation to use a treatment provided etc (Boutron et al., 2010).

A number of concerns arise from some of the results of the aforementioned
study. For example, more than half of the studies’ conclusions were found to have
some kind of spin. Moreover, spin was more prevalent in the abstract of the studies
than in the main text. This is a major issue if we consider that many readers falsely
base their interpretation of a certain study reading only the abstract section. Also, in
many cases of subscription fee journals the full text of an article is not available so
readers gain the information solely from the abstract (Hopewell et al. 2008). However,
a certain limitation of a given study that that try to assess spin in other studies is the
subjectivity that exists when someone interprets certain results. Bourton et al. trying
to resolve the issue of subjectivity stated that having two reviewers working on the
data independently and reaching a consensus, if there are any disagreements, can
significantly decrease it or limit it to a certain point.

In a recent similar study by Ferrell et al. (2021), spin was evaluated in the
abstracts of systematic reviews and meta-analyses of emergency medicine studies,
published between 2015 to 2020 (Ferrell et al., 2021). The authors justify the choice
of evaluating the abstracts, stating that an Emergency Medicine physician needs
access to evidence- based reliable information in a timely manner, something that

could be achieved by reading the abstract of a systematic review. However, as
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mentioned before, abstracts are more prone to spin (Boutron et al., 2010), so the
choice of authors to evaluate the presence of spin in the abstract texts was even
further justified. In this case, the criteria that were used for spin evaluation were the
same ones described by Yavchitz et al. (Yavchitz et al., 2016). Ferrel et al. found that
from 200 eligible SRs, 69 of them presented at least one type of spin which
corresponds to a percentage of 34.5%. However, this rate seems considerably low
when it is compared to respective rates up to 80% of other similar studies (Nascimento
et al., 2020). In their final proposal, Ferrell et al. considered that the use of PRISMA
guidelines for abstracts could effectively minimize the prevalence of spin in SRs.
Moreover, a thorough education of the phenomenon of spin through scientific
conferences and journals is encouraged (Ferrell et al., 2021).

Since 2010, several studies have been published evaluating the prevalence of
spin in various medical domains (Austin et al., 2019; Cooper et al., 2019; Khan et al.,
2019; Wayant et al., 2019). In 2017, a systematic review of all meta-research studies
was published reporting that the median prevalence of spin in medical literature was
67% with a range of 10-84% as far as the abstracts were concerned (Chiu et al., 2017).
The factor that was only found to be statistically related to the presence of spin was
the non-statistically significant results (Chiu et al., 2017). According to Boutron, the
assessment of spin should not be a “black- and- white situation” (Boutron, 2020). In
most of the studies, the prevalence of spin is reported as a dichotomous value,
however, the essence of its presence varies from study to study both in amount and
type. Particularly, several spin methods could be present throughout a study.
However, types of spin like selective reporting of outcomes could be more misleading

than linguistic spin for example.(Boutron, 2020).
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In the aforementioned editorial, four suggestions were made aiming to minimize spin
in published scientific papers. Firstly, spin should be acknowledged as a potentially
harmful practice for scientific writing. Thus, the presentation of the findings of a
scientific study should be conducted objectively. Secondly, everyone involved in
publishing a scientific study should be aware of spin and its different types. More
specifically, appropriate training and specific guidelines for authors, reviewers and
editors could effectively minimize the presence of spin in disseminated research.
Third, a proposition is made regarding the interpretation and reporting process of the
results of each study. More specifically, the findings of a study should be presented
after a consensus between authors, peer reviewers, and journal editors is made
regarding their interpretation. Finally, the current model of “scientific success” is
criticized. As it is stated, the pressure put on researchers to increase their publication
rates makes them prone to adopt spin strategies for their studies to be more appealing
for scientific journals. (Boutron, 2020).

All'in all, the awareness of spin’s existence in scientific literature is of great value
for everyone involved in the biomedical community. Journal editors, reviewers,
authors and readers should be all familiar with the presence of spin and take

precautions to minimize its influence.

Spin in Dental literature

The concept of spin in biomedical literature can be considered as novel, although spin
existed in publications before being assessed. As discussed in a previous paragraph of
the current thesis, spin was firstly assessed in 2010 (Boutron et al., 2010). As far as the

dental literature is concerned, assessment of the prevalence of spin was conducted

21



even more recently and in particular in 2019 (Roszhart et al., 2019). Before that, an
editorial was published in Journal of American Dental Association which raised
awareness regarding the use of practices in scientific writing that could be deceptive
for readership. Among others, spin was one of those practices introduced as a term in
the dental literature for the first time (Glick & Carrasco-Labra, 2019). Since then, few
studies have been published concerning the presence of spin in papers of several
domains of dental specialties (Fang et al. 2020, Guo et al. 2021, Makou et al. 2021, Wu
et al. 2020).

In a relevant study, Roszhart et al. included 75 RCTs with non-significant primary
outcomes that were retrieved from 9 major journals of dental literature and evaluated
the prevalence of spin in their abstract. According to the results, almost 1/3 (30.7%)
of the included studies, presented with some type of spin. Although that percentage
seems considerably high, this finding is in agreement with the results of other similar
studies in biomedical literature. On the other hand, in a similar study published one
year later by Eleftheriadi et al., the results seem worse. In this study, both the
prevalence of spin in the abstract and the main text of RCTs of dental literature were
assessed. Eleftheriadi et al. (2020) conducted a more thorough electronic search via
PubMed and established more strict inclusion criteria, leading to the inclusion of 47
trials. More than 60% out of them presented at least one type of spin in the abstract
section and over 78% in the main text (Eleftheriadi et al. 2020).

A cross-sectional analysis in the specialties of periodontology and oral
implantology was published in 2020 assessing the presence of spin in the abstracts of
RCTs (Wu et al., 2020). The authors also investigated the scientific influence of spin by

recording inappropriate citations of articles that had been found with spin. it was
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found that almost 70% of the included studies contained spin in their abstract section.
The two types of spin that were present more often were focusing on secondary
outcomes, including within- and between- group comparisons in the results section or
on within-group assessment in the conclusion section. Concerning the inappropriate
citations of studies with spin, the showed a low percentage with a trend of increase
overtime (Wu et al., 2020). In a similar study of orthodontic literature, the results were
consistent with the aforementioned. In particular, 62.2% abstracts of RCTs were found
with at least one type of spin (Guo et al., 2021).

In Endodontology, one study has been published investigating the presence of
spin in the abstracts of RCTs published from 2017 to 2018 (Fang et al., 2020). Spin was
prevalent in 34 out of 40 trials (85%) investigated. Claiming equivalence of statistically
nonsignificant primary outcomes in the conclusion section was the most common spin
strategy. Those results highlight the urgent need for better reporting and
interpretation of the results of RCTs in Endodontic literature.

Besides studies investigating spin in RCTs of dental literature, there have been
published a couple of studies that investigate its prevalence in systematic reviews and
meta-analyses. A relevant study on implantology showed low percentage of reporting,
interpretation, and extrapolation issues in both the abstract and main text of SRs with
meta-analysis (de Lucena Alves et al., 2022). The authors included only SRs with at
least one meta-analysis and time-to-event outcomes such as survival, success, or
failure rates of implants. They also adapted an already proposed 9-item checklist to
evaluate spin in SRs and meta-analyses (Yavchitz et al., 2016). The most common type

of spin that was found to be the “failure to mention adverse events of interventions”

23



with a prevalence of 51,1% in the abstract and 26.7% in the full text (de Lucena Alves
et al.,, 2022).

Another similar orthodontic study (Makou et al., 2021) evaluating the presence
of spin in SRs and meta-analyses of five leading orthodontic journals as well as the
Cochrane Database of Systematic Reviews showed that spin was present in 48,6% of
the meta-analyses. The authors report that SRs of observational studies were more
prone to present spin whereas more than half of the studies with spin, presented more
than one types of spin. The most prevalent types of spin were “failure to report
number of studies/patients actually contributing to meta-analysis for main

n u

outcomes”, “conclusions claiming beneficial effect despite high risk of bias in primary
studies” and “conclusions claiming beneficial effect despite high heterogeneity”.

In the specialty of Endodontology, no study has been published so far to assess
reporting, interpretation, and extrapolation issues in the SRs with meta-analyses. The
information of such a study can be beneficial for the endodontic community as it could

raise awareness regarding the accurate evaluation of the content of such type of

published articles.

C. Classification of spin in systematic reviews and meta-

analyses

As it has already been mentioned, systematic reviews and meta-analyses are an
extremely useful tool for the clinicians, regarding the evaluation of different
therapeutic managements, as they summarize the best available evidence concerning

certain medical interventions. Appropriate reporting and interpretation of the results
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of SRs is of outmost importance for their applicability in clinical practice. Because
misleading reporting and distorted interpretation of findings has already been
reported to lead to bias (Ezzo et al., 2001; Lau et al., 2006), a need for classification of
spin in SRs is apparent with a clear definition of its different types so that readership,
authors and editors would be able to clearly identify it. Yavchitz et al. recognized this
necessity developing through a detailed approach, a classification of different types of
spin that may be observed into the main texts and abstracts of systematic reviews. In
addition, he classified various types of spin that could occur in abstracts according to
their perceived severity (Yavchitz et al., 2016). This classification which is illustrated in
Table A is of utmost importance for future research in all biomedical fields as it helps
researchers conducting their study through a standardized approach.

Yavchitz et al. initially tried to give a definition of spin which was “a specific way
of reporting, intentional or not, to highlight that the beneficial effect of the
experimental treatment in terms of efficacy or safety is greater than that shown by
the results (i.e., overstate efficacy and/or understate harm)”. After that, a four-phase
consensus of the study was followed. The first phase consisted of a thorough literature
search about methodological work on spin and different spin strategies in systematic
reviews. Further search was conducted to identify letters and editorials related to
interpretation of systematic reviews’ results and articles about systematic reviews’
and meta-analyses’ interpretation in general. In the second phase, two of the authors
proposed a classification of potential types of spin coming of as a result of phase 1. In
the third phase, all the authors discussed the results of the previous two phases

reaching a consensus and finally a classification scheme of spin for systematic reviews
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and meta-analyses concerning therapeutic interventions was developed (Yavchitz et
al., 2016).

The second part of the study included an online survey aiming to rank spin types
in the abstract section according to their perceived severity. The participants that took
part in this online survey were members of the Cochrane Collaboration with expertise
in the domain of SRs and meta-analyses (Yavchitz et al., 2016).

Finally, a table including the classification of different types of spin was
presented. In total, 39 types of spin were identified of which, 28 corresponded to the
main text and 21 to the abstract and title. Three major categories of spin were

proposed to be considered by the authors as follows:

1. Misleading reporting,

2. Misleading interpretation, and

3. Inappropriate extrapolation.

In addition, exact definitions for each one of them were given. Misleading
reporting was defined as “inadequate reporting of the methods, study analysis, study
results, or any important information that could be misleading to the reader”
containing 8 different types of spin for the abstract section. Misleading interpretation
was defined as “interpretation of study’s results which could mislead the reader”. It
contained 10 items for the abstract section. Finally, inappropriate extrapolation was
defined as “a generalization of the results of a study in an inappropriate manner”. This
category contained 3 spin types regarding the abstract (Yavchitz et al., 2016). The

types of spin in the abstract of an SR as described above are analytically presented in
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Table 1. which is similar to the one existing in the original article of Yavchitz et al/

(Yavchitz et al., 2016).

Misleading

reporting

Misleading

interpretation

Inappropriate

extrapolation

1) and 2) Selective reporting of
or overemphasis on efficacy/
harm outcomes

favoring the beneficial effect/
safety of the experimental
intervention

3) Negligence to state a wide Cl
4) Failure to report any conflict
of interest

5) Focus on the results of
primary studies favoring

the beneficial effect of the
experimental intervention
instead of the meta-analysis’
results

6) Focus selectively on
statistically significant
outcome

7) Failure to report the number
of studies/patients actually
contributing to the analysis

the

8) Failure to specify

direction of the effect if it

9) Title claims or suggests
beneficial effect

not supported by the findings
10) Reliance solely on P-value
instead of magnitude of

the effect estimates

11) Focus on relative effect

when the absolute is

small
12) Conclusion claiming
equivalence

for non-significant results
with wide Cl

13)  Conclusion providing
clinical recommendations

not supported by the findings
14) Conclusion claiming safety
based on non-significant results
with wide Cl

15) Conclusion asserting
beneficial effect of the

treatment disregarding high

RoB in

19) Conclusion extrapolating
the review’s findings to a
different population

20) Conclusion extrapolating
the review’s findings to a
different intervention

21) Conclusion extrapolating
the review’s findings from a
surrogate marker or a specific
outcome to the global

improvement of the disease
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favors the control primary studies

16) Conclusion asserting
beneficial effect of the
experimental treatment
desregarding reporting bias

17) Conclusion asserting
beneficial effect of the
treatment desregarding high
heterogeneity

18) Ignoring the inclusion of
different study designs (e.g.,
controlled trial or observational

studies)

Table 1. Overview of spin classification in abstracts of SRs and meta-analyses (Yavchitz

et al., 2016). Cl: confidence intervals, RoB: Risk of Bias.

In general, the spin types shown in the table above are descriptive and
comprehensible for the reader, however, some terms could be further explained for
better understanding.

The first category contains mostly spin strategies that omit to present certain
information, such as efficacy or safety outcomes, wide confidence intervals, the
numbers of patients or/and studies that contributed to the analysis of the main
outcomes or overemphasizing on others such as the results of primary studies. A
common issue is when authors disregard the actual number of studies that have

contributed to the analysis of each outcome in the abstract of a study. In particular,
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the amount of the included studies may be presented without explaining how many
of these were used for the analysis of the outcomes (Makou et al. 2021).

As far as the second category is concerned, the reader should be familiar with
certain terms that are related to SRs and meta-analyses. P-value and effect estimates
are commonly presented in the scientific literature. A p-value is the probability of the
results being due to chance or, to state it in a different way, the probability that the
null hypothesis is incorrectly rejected (Kalinowski & Fidler 2010). P-value defines the
existence of statistical significance without providing information about the effect size
or clinical significance. Moreover p-value is dependent to the sample size (Berben et
al., 2012). On the other hand, effect size estimates are not dependent to sample size
and give information about the extent of a treatment effect or the association
between variables. There is a variety of effect size statistics being reported in studies
depending on the nature of the results, such as, mean differences, odds ratios, relative
risk differences etc (Berben et al. 2012). Confidence intervals (Cls) are also important
when calculating effect size estimates. They reflect the precision of the calculated
effect size (Kalinowski & Fidler, 2010). Being familiar with the aforementioned terms
it is clear that omitting to state the effect size estimates and presenting solely the p-
values in the abstract of a meta-analysis potentially leads to misleading interpretation
of the results as presented in Table 1.

All kinds of bias can negatively impact the conduction of medical research. This
is the reason why methodological measures should be taken to limit its presence
within studies (Furuya-Kanamori et al. 2021). The assessment of the risk of bias (RoB)
of studies included in a systematic review is of outmost importance for interpreting

and summarizing its results (Institute of Medicine (US) Committee on Standards for
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Systematic Reviews of Comparative Effectiveness Research 2011). RoB assessment
refers to the flaws in the methodology, conduct, and analysis of a study that can affect
its results (Banzi et al. 2018). It is a crucial part of the study playing an important role
in the final assessment of the strength of the evidence and it should be noted that
there are systematic reviews that even exclude studies with high RoB (Viswanathan et
al. 2018). It is understandable that SRs and meta-analyses that either have not
calculated the RoB or have included studies with high RoB, without reporting it, can
lead to misleading interpretation of their results.

Assessment of heterogeneity is another important task. Heterogeneity refers to
the variation in methodology and clinical parameters (participants, interventions,
outcomes) among studies included in systematic reviews and meta-analyses (Song et
al. 2001). Several sources of heterogeneity have been reported such as variability in
the sample, the types of outcome measurements and intervention characteristics, the
so-called “clinical heterogeneity”. “Methodological heterogeneity”, on the other
hand, consists of , variability in the trial design and quality(Cochrane Handbook for
Systematic Reviews of Interventions, n.d.). Statistical heterogeneity also exists when
true effects being evaluated differ between studies (Higgins & Thompson 2002). Both
clinical and methodological heterogeneity contribute to the presence of “statistical
heterogeneity” (Cochrane Handbook for Systematic Reviews of Interventions, n.d.).
There are statistical tools available to quantify heterogeneity in the process of
conducting a systematic review and a subsequent meta-analysis (Higgins & Thompson,
2002). The presence of heterogeneity in SRs can generate inaccurate conclusions and

misleading decision-making if not taken properly into account (Gagnier et al. 2012).
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Therefore, whenever heterogeneity is present in a considerable extent, that should be
highlighted to avoid misleading interpretation of the study’s results.

It would be of paramount importance if the scientific community was adequately
aware of the types of spins presented by Yavchitz et al. (Yavchitz et al. 2016) as well
as the meaning of certain terms included in order to understand its content. It is an
essential tool for the detection of spin, avoiding mainly the overinterpretation of the
results of systematic reviews with the application of their recommendations in every

day clinical practice.
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NepiAnyn

ZkomoG: O 6po¢ spin avadEPETAL OTNV EKOUOLO TIPOTLUNON TNG EMAEKTIKN G avadopag
ouvnBw¢ LOVO TWV OTATIOTIKA ONUOVTIKWY EUPNUATWY KOBWE KoL TG MPooTtaBeLlag
umep-epunvelag (over-intrepretation) aAAd koL pn TPEMOUCAC AVAYWYAG TWV
OTTOTEAECUATWY HLOG HEAETNG OTNV KAWVIKN Ttpdén. O okoTog TNG MOpoUoac UEAETNG
Atav n Slepebvnon kat n mbavi avayvwplon tng unmapéng spin ot mepAAPELS
(abstracts) Twv CUOTNUATIKWY AVOOKOTIHOEWV (ZA) HE HETO-AVAAUCH OE OXEON HE T
avadepOUeVa OTO KUPLWG KElLPEVO (main text) Tng epyaciag 0TO YWWOTIKO OVTLKE(UEVO
¢ Evdodovriag.

MebBoboAoyia: H otpatnyikn avalntnong €éAape xwpa otn BiBAoypadikni Baon tou
PubMed pe Aé€elg-kAeldLd ylo TOV €VTOTUOMO ZA HE HETA-QVAAUCH OTO YVWOTIKO
avtikeipevo tng Evéodovtiag, n omoia cupmAnpwBnke amd avtiotown NAEKTPOVLIKNA
avalntnon oe 3 peyala eEELOIKEVUEVA EVOOSOVTIKA TTEPLOSIKA KOL CUYKEKPLUEVO OTO
International Endodontic Journal, oto Journal of Endodontics kat oto Australian
Endodontic Journal, kaAUTttovtag tnv nepiodo anod tnv 1n lavouvapiov 2010 £wg TIg
16 Anpidiou 2022. AlepeuvnBnke Kal kataypadnke n UTAPEn KoL n €KTAcn Tou spin
pue PBaon toug Sladopoug TUMOUC KATW amd TOUG Omoloug avixvelOnKe Kat
OUYKEKPLUEVOL €AV OXeTilovtav e ETUAEKTIKN avodopd, UTEP-gPUNVELA KOl
OKATAAANAN ovaywy TwWV OMOTEAECUATWY TwV UTIO SLEpEUVNON HETA-OVAAUCEWV.
T€Aog, SlepeuvnOnke n UTIAPEN CUOXETLONG TOU Spin PE SLadopa XOPAKTNPLOTIKA TWV
umo blepelvnon HeEAETWV OMwG To €tog Odnuooieucng, o TUMOC TEPLOSLKOU
(evbobovtiko 1 un), 0 aplBuog Twv cuyypadEwy, n EPLOXN R XWPA TIPOEAELONG TOU
npwtou ocuyypadéa, n mbavn vTapén xpnuatodotnong, o TUTOG TWV UEAETWVY TTOU
ouunepléAafe otnv avaluvon NG KABe ouoTnUATK avackomnon - (TX.
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TUXOILOTIOLNMEVEG KALVIKEC UEAETEG, KOOPTLKEG MEAETEC) Kal TEAOG n mbBavotnta
OTATLOTIKAG 1} LN, ONMOVTIKOTNTOG TWV OMOTEAECUATOC TWV.

AnoteAéopata: JUVOALKA eKATOV oydovta €L (186) CUOTNUATIKEG AVOLOKOTIOELG LUE
HETa-avaluon PBpédnkav katd To xpovikd Siaoctnua tng avalitnong.  Spin
evrtorniotnke o 125 nepAnyPeig €’ avtwv (67,2%). 2tnv mAeloPndia twv nepAnPewv
EVTOTIOTNKAV TIEPLOCOTEPOL ATO £vav TUTOUC spin (91/125, 72,8%). 3tig mepAAPELG
TWV UETO-0VOAUCEWVY HE [N OTATIOTIKA ONUAVIIKA amoTeAéopata aviyveudnkav 60%
XapnAotepeg mbavotnteg yla vmapén spin (Aoyog miBavotitwyv, OR: 0,40; 95%CI:
0,19, 0,83; p= 0,04), HETA QIO MPOCAPHOYN VLA TO £TOG, TO £(60¢ TOU TMEPLOSIKOU KoL
TOV 0pLlOUO TwV cuyypadEwv.

Tuunepaocpata: H emAeKTIK avadopd ouvnBwWE POVO TwV OTATIOTIKA ONUOVTIKWV
QMOTEAECUATWY, N UTIEP-EPUNVELQ KAL N LN TIPETTOUOA AVOYWYH TWV EVPNUATWY TNV
KAWLKA Tipagn oe mepANPEL LeTa-avaAUoEWVY elval epdaveic otnv evdodoviikn
BBAloypadia. Oa mpémel va umdapéel Tmpoondbesla  evalcOntomoinong NG
ETULOTNHOVIKAG KoL akadNUAIKN G KOLvOTNTAG TIPOG TTEPLOCOTEPO Sladavn mapoucioon
Kol KOTAAANAN €ppNVeEld TWV OMOTEAECUATWY TWV OUCTNHOTIKWY UEAETWV TOU

Bpilokovtal 0To avwTePO eMinedo tng TeKUNplwonc.
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Abstract

Aim: Spin refers to reporting, interpretation and extrapolation related distortion or
manipulation of the findings of a study. The aim of this report was to identify the
prevalence and extent of spin in the abstracts of systematic reviews (SRs) including
meta-analyses in the scientific field of Endodontics.

Methodology: A sensitive and inclusive search strategy in PubMed was developed to
identify eligible SRs with meta-analyses in Endodontics, supplemented by an
electronic search within 3 major specialty journals, from January 1, 2010 to April 16,
2022. Inclusion and extent of spin was recorded, per domain and following issues
related to misleading reporting, interpretation and inappropriate extrapolation of
meta-analyses’ findings. Association of spin with publication characteristics such as
year, journal type, number of authors, continent of authorship, funding, primary study
design and significance of the outcome was explored.

Results: A hundred and eighty-six SRs with meta-analyses were retrieved, and
inclusion of spin was detected in 125 abstracts (67.2%), for one or more domains. The
majority of abstracts were affected by more than one types of spin (91/125; 72.8%).
There was evidence that abstracts of meta-analyses of non-significant findings had
60% lower odds for inclusion of spin (Odds ratio, OR: 0.40; 95%Cl: 0.19, 0.83; p=0.04),
after adjusting for year, journal type and number of authors.

Conclusions: Misleading reporting and misinterpretation of findings in abstracts of
meta-analyses is evident in endodontic research. Efforts should be reinforced to
increase awareness within the scientific and academic community to improve

adherence to transparent reporting and interpretation.
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Introduction

Systematic reviews (SRs) are considered the backbone of decision-making process in
everyday clinical practice. When also accompanied by a meta-analysis of primary
studies, offering a pooled estimate of a treatment effect, they qualify for a more
straightforward quantification of the effectiveness or safety of an intervention. As
such, and especially when following transparent conduct and reporting guidelines,
systematic reviews are top-rank in terms of evidence perspectives (Cook et al., 1997;
Fleming et al., 2014; Mulrow et al., 1997).

As the importance of high-quality SRs is profound and the abundance of evidence
available to the readership is more than ever accessible, the clear focus should be
placed on reporting and transparency strategies, as well as on the certainty of the
evidence stemming from disseminated published research. Apparently, this is vital
and possesses a central role in guiding researchers and clinicians towards efficient
decision making.

In Endodontology, specialty journals have made a great effort to improve the
content, structure and quality of published SRs. Particularly, they have introduced
special requirements for reporting of structured abstracts and PROSPERO registration
for SRs (Nagendrababu et al., 2019), following concurrent international perspectives
(Page et al., 2021). However, based on a very recent evaluation, endodontic meta-
analyses have been reported to present deficiencies with regard to their quality
(Nagendrababu et al.,, 2018). On this basis, it has been concluded that several
reporting, interpretation and extrapolation issues have been identified in published

research including SRs (Boutron et al., 2010; Yavchitz et al., 2016). This distortion of
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presentation of published research findings has been represented by the inclusive
term “spin”. In other words, spin has been characterized by the intentional or
unintentional presentation, distortion or manipulation of findings with an ultimate
negative effect on the guidance of the readership, thus impacting on the overall
application of knowledge to the translation to clinical practice (Boutron et al., 2010;
Horton, 1995; Yavchitz et al., 2016).

Abstracts of research studies have long been identified as sources of spin within
the biomedical literature, with reporting and interpretation of flawed or distorted
findings being identified as impacting more than half of the published RCTs in medical
journals (Boutron et al., 2010; Cooper et al., 2019; Fang et al., 2020; Kinder et al.,
2019). The lack of available time or the inaccessibility of the full text of articles may
often leads clinicians, health care consumers and scientists to read solely the abstract
of the relevant manuscript, as an informative and concise element of knowledge
(PMC, 2006), and this is pertinent also for the SRs and meta- analyses. As such, if an
abstract constitutes a distorted picture of the findings related to a research question
and is also the sole source of information provided to an individual reader, then
implications for its usefulness and effectiveness in promoting credibility and unbiased
perspectives for clinical decision making should be considered (Pitkin et al., 1999).

During the past few years, a number of articles have been published in
biomedical literature evaluating the existence and extent of spin in either RCTs or SRs.
In Endodontics, Fang et al. (2020) reported the existence and characteristics of spin in
abstracts of RCTs (Fang et al., 2020). So far, no study has assessed spin in endodontic

meta-analyses. Therefore, the aim of the present study was two-fold: a) to identify
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and record the prevalence of spin and b) to assess publication factors associated with

this flaw in abstracts of endodontic meta-analyses.

Materials and Methods

Search strategy and selection process

A comprehensive search was conducted in PubMed to identify SRs and meta- analyses
related to Endodontics, between January 1, 2010 and April 16, 2022. The formulation
of the search query was based on the search strategy followed by Fang et al. (2020)
(Fang et al. 2020) and was formed as follows:
("endodontal"[All Fields] OR "endodontic"[All Fields] OR "endodontical"[All Fields] OR
"endodontically"[All Fields] OR "endodontics"[MeSH Terms] OR "endodontics"[All Fields] OR
"endodont*"[Title/Abstract] OR "pulp*"[Title/Abstract] OR "root canal"[All Fields] OR
"apexification"[MeSH Terms] OR "apexification"[All Fields] OR "apexifications"[All Fields] OR
"periradicular lesions"[All Fields] OR "periapical disease"[All Fields] OR "gutta percha"[All
Fields] OR ‘"retrograde obturation"[All Fields] OR ‘"retrograde filling"[All Fields] OR
"apicoectomy"[MeSH Terms] OR "apicoectomy"[All Fields] OR "apicoectomies"[All Fields] OR
“root end surgery"[All Fields] OR "tooth replantation"[All Fields] OR "tooth
autotransplantation"[All Fields] OR ‘"intentional replantation"[All Fields] OR "apical
abscess"[All Fields] OR "apical periodontitis"[All Fields]) AND ((meta-analysis[Filter] OR
systematic review([Filter]) AND (2010:2022[pdat])).

Moreover, this was supplemented by an electronic search within the archives of
the three leading specialty journals in Endodontics, namely the International

Endodontic Journal, the Journal of Endodontics, and the Australian Endodontic

Journal, in the same publication period, so as to include any missing, but eligible
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articles. The selection process involved identification of the term ‘systematic review’
in the titles or abstracts of the identified study entries. Full texts for all potentially
relevant reviews were obtained and examined to conclude whether a systematic
methodology as well as a quantitative synthesis (meta-analysis) of data was
performed, so as to qualify as eligible for inclusion. SRs without quantitative synthesis
of data were excluded. Inclusion criteria involved meta-analyses of studies on humans,
both interventional and observational (epidemiological) in design. More sophisticated
designs such as network or Bayesian meta-analyses were excluded. Diagnostic SRs,
SRs involving animal or in vitro studies were also excluded, as these follow different
methodological perspectives. Moreover, studies with a content not relevant to
Endodontics and studies related to primary dentition were not included for further
evaluation. Screening was done independently by one author and confirmed by a
second and any disagreements were settled until consensus was reached, or with the

assistance of a third investigator.

Data extraction

As a second step and after standardization of the ultimately included studies based on
the a priori set eligibility criteria, data extraction was performed by two reviewers
after initial calibration. In particular:

Characteristics of the meta-analyses were recorded including journal of
publication, publication year, continent of authorship based on the first author’s

affiliation details provided in the article, number of authors, type (design) of the meta-
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analysis (interventional, observational), funding, significance or not of the primary
outcome and the endodontic thematic domain of the study.

Assessment of spin was performed after careful reading of the abstract and the main
text of each eligible article. Types of spin were assessed according to the latest
classification for abstracts of SRs and meta-analyses, developed by Yavchitz et al.
(2016).

- A. misleading reporting: concerns selective reporting and overstatement
outcomes for the intervention group, failure to report direction of the effect, a (wide)
confidence interval or the number of contributing studies/patients to the analysis and
reporting of conclusions with a selective focus on the statistically significant outcome.
- B. Misleading interpretation: comprises inadequate focus on P-values instead
of the magnitude of effect estimates and uncertainty bounds, formulation of
recommendations for practice not supported by the findings, and conclusions claiming
the beneficial effect of the treatment, while disregarding risk of bias, heterogeneity,
primary study design, and reporting bias.

- C. Inappropriate extrapolation: spin in extrapolation concerns distorted
generalizability strategies and extrapolation of findings to different populations or

interventions.

Statistical analysis

The association between spin inclusion in abstracts and study characteristics was
presented through descriptive statistics and the use of cross tabulations and pearson
chi-square test as appropriate. The types and extent of spin (no spin, one, or more

types) were also investigated.
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Univariable and multivariable logistic regression models were structured to assess the
effect of study characteristics including year (2010 to 2016 and 2017 to 2022), journal
of publication (either specialty or general audience), continent of authorship, number
of authors, funding, study design, and statistical significance of outcomes, on overall
spin detection. Potential predictors were inserted sequentially, one at a time in the
model (forward stepwise variable selection). Along with the coefficient of
determination for goodness of fit, and to balance model fitness and its complexity,
two information criteria were assessed to structure and select the multivariable
regression model, first the Akaike Information Criterion (AIC), and also the Bayesian
Information Criterion (BIC). The model which minimized the considered information
criteria was selected. Model post-estimation diagnostics were checked through
Hosmer-Lemeshow goodness of fit test. As indicated above, year was dichotomized in
terms of analysis, based on the reference year of 2016, when the landmark study of
Yavchitz et al. 2016 was published (Yavchitz et al. 2016). Interaction between year and
journal was studied, through likelihood ratio test. The unweighted kappa statistic was
used to assess inter-rater agreement for inclusion of spin overall, in 15 of the included
records. Level of statistical significance was set at p<0.05. All statistical analyses were
conducted with Stata version 15.1 software (Stata Corporation, College Station, Tx,

USA).
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Results

A total of 1076 articles were the results of the electronic PubMed search. After
application of eligibility criteria, electronic search within the specialty journals as well
as duplicate removal, a total of 186 SRs with meta-analyses related to endodontics

were left for inclusion and formulated the sample for this study (Figure 2).

Electronic PubMed search for Systematic Reviews (SRs) in Endodontics

(January 1, 2010 to April 16, 2022)

Y

[ 1076 records were screened }

~
748 excluded based on eligibility
criteria
y
Y

N

[ 328 SRs left

152 SRs excluded:

(no quantitative synthesis)

‘l
& J

N
L 176 meta- analyses eligible

N
78 meta- analyses from specialty
journals [IEJ, JOE, AEJ]
)
y

exclusion of
duplicates (68)

[ 186 meta- analyses included }

Figure 2. Flowchart of study selection process.

Inter-rater agreement was high, and the unweighted kappa statistic was 0.86 (95%

Confidence Interval, 95%Cl: 0.59, 1.00). The largest part of our sample constituted SRs
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with meta-analyses published within the last 5 years (2017-2022: 141/186, 75.8%;
(Figure 3), and within specialty journals (78/ 186; 41.9%). The majority originated from
America (67/186; 36.0%) and Asia/other (68/186; 36.6), were co-authored by six or
more researchers (82/186; 44.1%) and had not received any financial support
(138/186; 74.2%). Reviews concerning interventional studies were more prevalent
(106/186; 57.0%), while most claimed statistical significance of the outcome of

interest (111/186; 59.7%) (Table 2).
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Figure 3. Bar graph showing frequency distribution of SRs with meta-analyses

published in the period 2010- 2022, divided by presence of spin.
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Presence of spin in abstracts of endodontic p-value
meta-analyses
No Yes Total
N (%) N (%) N (100.0%)
Year of publication 0.17*
2010-2016 | 11 (24.4) 34 (75.6) 45
2017-2021 | 50(35.5) 91 (64.5) 141
Journal 0.15*
General Dental 40 (37.0) 68 (63.0) 108
journals
Endodontic journals 21 (26.9) 57 (73.1) 78
Continent 0.35*
America | 18 (26.9) 49 (73.1) 67
Europe 20(39.2) 31 (60.8) 51
Asia/other 23 (33.8) 45 (66.2) 68
No. authors 0.01*
1- 3 18 (46.2) 21(53.8) 39
4-5 26 (40.0) 39 (60.0) 65
26 17 (20.7) 65 (79.3) 82
Funding 0.79*
No 46 (33.3) 92 (66.7) 138
Yes 15 (31.3) 33 (68.7) 48
Type of Study 0.70%*
Interventional | 36 (34.0) 70 (66.0) 106
Epidemiological 25 (31.3) 55 (68.7) 80
Significance 0.02*
No 24 (49.0) 25 (51.0) 49
Yes 30 (27.0) 81 (73.0) 111
Non- applicable 7 (26.9) 19 (73.1) 26
Total 61 (32.8) 125 (67.2) 186

*pearson chi- square

Table 2. Frequency distribution for the presence of spin or otherwise, by article

characteristic (n=186).
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The breakdown of research topics is presented in Table 3, revealing a total of 14
thematic domains. Regenerative endodontic procedures (33/186; 17.7%),
postoperative pain (33/186; 17.7%) and systemic health & endodontics (20/186;

10.8%) were the most prevalent domains (Figure 4).

Presence of spin in abstracts of endodontic MAs

MA Topics No Yes Total
N (%) N (%) N (100%)

Regenerative endodontic 10 (30.3) 23 (69.7) 33

procedures

Postoperative pain 11 (33.3) 22 (66.7) 33

Systemic health and 8 (40.0) 12 (60.0) 20

Endodontics

Surgical Endodontics 5(27.8) 13 (72.2) 18
Single visit vs multiple visit 3(50.0) 3 (50.0) 6
outcome

Endodontic Microbiology 3(21.4) 11 (78.6) 14
Root canal Obturation/ 3(42.9) 4 (57.1) 7
irrigation

Root canal anatomy 3(37.5) 5(62.5) 8
Dental Trauma/ fractures 3(37.5) 5(62.5) 8

(Crown-VRF)

Anaesthetic efficacy 7 (38.9) 11 (61.1) 18

Procedural iatrogenic events 2 (28.6) 5(71.4) 7
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Prevalence of apical 1(16.7) 5(83.3) 6

periodontitis

Lasers/ photodynamic 2 (50.0) 2 (50.0) 4
therapy
Conventional endodontic 0(0.0) 4 (100.0) 4

treatment outcome

Total 61 125 186

Table 3. Prevalence of spin across endodontic meta-analysis (MA) topic domain.

Postoperative pain

Regenerative endodontic procedures
Anaesthetic efficacy

Systemic health and Endodontics
Surgical Endodontics

Single visit vs multiple visit outcome
Root canal obturation/ irrigation

Root canal anatomy

Endodontic Microbiology

Dental trauma/ fractures (crown VFR)
Procedural iatrogenic events

Lasers/ photodynamic therapy
Prevalence of apical periodontitis

Conventional endodontic treatment outcome

0 10 20 30 40
BN no spin I spin

Figure 4. Horizontal bar graph on frequency distribution of endodontic SRs with meta-

analyses, across thematic discipline, by presence of spin.
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A hundred and twenty- five SRs including meta-analyses (67.2%) included some type
of spin in their abstracts related to reporting, interpretation or extrapolation issues in
the presentation of their findings. Those with statistically significant outcomes
(p=0.02), and those co- authored by six or more authors (p=0.01) were more likely to
include spin overall (Table 2). The vast majority of abstracts that included spin was
affected by more than one types (91/125; 72.8%). Considering spin domains, failure
to report the number of patients/ teeth/ studies contributing to meta-analyses was
present in 80 of 125 abstracts with spin (64.0%). Likewise, considering interpretation
issues, most concluded positively for a beneficial effect, disregarding heterogeneity
across primary studies (68/125; 54.4%), or demonstrated focus on p- values rather
than the magnitude of the effect estimates (45/125; 36.0%) (Table 4). Representative

examples of spin, following the most prevalent types are included in Table 5.

Reporting (100) Interpretation (101) Extrapolation (4)

N (%) N (%) N (%)
Selective reporting/ overemphasis on efficacy
outcomes favoring intervention >(63)
Selective reporting/ overemphasis on safety
outcomes favoring intervention Lo
Failure to report wide confidence interval of

51 (51.0)

estimate or at all
Inadequate focus on results of primary studies
instead of those from meta-analyses Lo
Conclusion focusing selectively on statistically

4 (4.0)
significant outcome
Failure to report number of studies/ patients
actually contributing to meta-analysis for main 80 (80.0)
outcomes
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Failure to specify the direction of the effect

when favoring the control

1(1.0)

Inadequate focus on p- value instead of

45 (44.6)
magnitude of effect estimates
Conclusion claiming equivalence or comparable
effectiveness for non-statistically significant 3(3.0)
results with a wide confidence interval
Conclusion formulating recommendations for
5(5.0)
clinical practice not supported by the findings
Conclusions claiming beneficial effect despite
38 (37.6)
high RoB in primary studies
Conclusions claiming beneficial effect despite
1(1.0)
reporting bias
Conclusions claiming beneficial effect despite
68 (67.3)
high heterogeneity
Ignoring that the review included different study (5.9)
6 (5.9

design

Conclusion extrapolating review findings to

different population

3 (75.0)

Conclusion extrapolating the review’s findings to

a different intervention

1(25.0)

Table 4. Type and extent of spin across affected SRs with meta-analyses.
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Type of spin

Example

Failure to report wide confidence interval of estimate

or at all

“Meta-analysis showed that ibuprofen 600 mg is more
effective than placebo at 6 hours postoperatively (ES =
10.50, P =.037), and ibuprofen 600 mg + acetaminophen
1000 mg combination is more effective than placebo (ES
= 34.89,P = .000) but not significantly different than
ibuprofen (ES = 13.94, P = .317)". The results of the meta-
analysis are presented without mentioning the Cls at all.

However in the main text wide Cls are found.

Failure to report number of studies/ patients actually

contributing to meta-analysis for main outcomes

“Quality assessment highlighted four non-randomised
studies to be of fair and five of poor-quality. Four
randomised trials showed high risk of bias. The pooled
success rate differed based on material and follow-up.
Calcium hydroxide success rate was 74% at 6-months,
65% at 1-year, 59% at 2-3 years and 56% at 4-5 years.
Mineral trioxide aggregate (MTA) success was 91%, 86%,
84% and 81% at the same time points. Biodentine
success was 96% at 6-months, 86% at 1 year and 86% at
2-3 years. Meta-analysis revealed different MTA had
better success than calcium hydroxide at 1-year (OR 2.66,
95% Cl; 1.46- 4.84, p=0.001) and 2-3 years follow-up (OR
2.21,95% Cl; 1.42 - 3.44, p=0.0004). There was no
difference between MTA and Biodentine”. The results are
presented but there is no report of how many studies or

patients contributed to each result.

Inadequate focus on p- value instead of magnitude of

effect estimates

“All meta-analyses revealed a global effect
(P <.05, P<.05, and P <.05), which means that 4 mg
dexamethasone helps relieve pain, sometimes for up to

8, 12, and 24 hours”

Conclusions claiming beneficial effect despite high

heterogeneity

“... it can be concluded that RET yielded high survival and
healing rates with a good root development rate”. This is
the conclusion despite high heterogeneity is found in the

main text.

Table 5. The most prevalent types of spin in endodontic meta-analyses, by

example.
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Multivariable logistic regression revealed evidence of association between spin
inclusion on abstracts of meta-analyses and statistical significance of the outcomes. In
essence, non-significant findings presented 60% lower odds for inclusion of spin
compared to significant (Odds ratio, OR: 0.40; 95%Cl: 0.19, 0.83; Wald- test, p= 0.04),
conditional on year, journal type, number of authors (Table 6). In addition, SRs
including meta-analyses co- authored by six or more investigators were more likely to
present some sort of spin in their abstracts compared to a maximum of three authors
in the author list (OR: 3.67; 95% Cl: 1.49, 9.06; Wald test, p=0.01), adjusted for year,
journal type and statistical significance of the outcome. Test for interaction between

year and journal type was non- significant (likelihood ratio test, p=0.23).
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Category Univariable Multivariable
OR 95% ClI p-value OR 95% ClI p-value
Year 0.17 0.10
2010-2016 Reference Reference
2017-2022 0.59 0.27,1.26 0.49 0.21,1.13
Journal 0.15 0.12
Endodontic Journals Reference Reference
General Dental 0.63 0.33,1.18 0.57 0.29,1.14
Continent 0.36*
America Reference
Europe 0.57 0.26, 1.24
Asia/ Other 0.72 0.34, 1.50
No. Authors 0.01* 0.01*
1-3 Reference Reference
4-5 1.29 0.58, 2.87 1.30 0.55, 3.11
26 3.28 1.44,7.48 3.67 1.49, 9.06
Funding 0.79
No Reference
Yes 1.10 0.54,2.23
Study Category 0.70
Interventional Reference
Observational 1.13 0.61, 2.10
Significance 0.02* 0.04*
Yes Reference Reference
No 0.39 0.19,0.78 0.40 0.19,0.83
Not applicable 1.01 0.38,2.63 0.79 0.29,2.17

*wald test for overall association

Table 6. Univariable and multivariable logistic regression with Odds Ratios (OR) and associated 95% Cls for the effect of article characteristics

on inclusion of spin in abstracts of endodontic SRs with meta-analyses (n=186).
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Discussion

Dissemination of research is of paramount importance to guide clinical decision
making, what is more, through published research articles and diffusion to a wide
readership audience. The substantiation of confidence in the disseminated research
findings is normally conditional on the quality of reporting and transparent
interpretation of the results, this being reflected in a fairly valuable amount within
systematic reviews and meta- analyses.

The present study is one of the very few across dentistry domains, focusing on
potentially misleading reporting, interpretation and extrapolation of findings from
meta-analyses. Thus, the importance of identification of spin being included in the
topmost representatives of the pyramid of evidence may be easily assumed, even
more when it reflects the most straightforward part of a study, the abstract, which
summarizes the state of the art of a given medical condition and treatment effect. A
considerably high level of spin was detected in our sample, covering a wide range of
publication years, as well as diverse journals, both specialty as well as general
audience, always related to endodontic research. Importantly, nearly two thirds of SRs
with meta-analyses included some type of spin, irrespective of the type of journal
published, while studies with non- significant outcomes were less likely to present
spin. It is of note that most reporting problems identified in the abstracts were failure
to report on the number of studies or patients/teeth truly contributing to the
estimates formulated by the meta-analyses, or failure to report on the confidence
bounds for this estimate. In addition, interpretation inconsistencies were related to

conclusions claiming beneficial effects, while disregarding primary study limitations
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such as the risk of bias and heterogeneity issues; or otherwise, specific focus on p-
values rather than the magnitude of an effect. Such findings are in keeping with
previously identified shortcomings in the Endodontic literature, irrespective of the
nature of the disseminated research. Over-reliance on p-values rather than on an
uncertainty estimator has been diffusing publications in the field for years (Tzanetakis
& Koletsi 2021b), thus making it impossible to assess confidence on any disseminated
effect estimates for a given intervention. Moreover, intense efforts should be set in
place in order to educate students and clinicians to interpret the quantitative findings
of SRs in the context of the limitations of the contributing studies, with specific focus
on the risk of bias, heterogeneity and overall sample sizes.

As already mentioned, few studies have investigated the prevalence of spin in
published SRs. Initiatives have been identified in the biomedical literature since at
least 2016 (Yavchitz et al. 2016) in a more thorough and specific format, but also
earlier (Boutron et al. 2010). A previous report in orthodontics has elucidated for the
first time the condition with misleading reporting, interpretation and extrapolation of
research findings emerging form quantitative syntheses of SRs, exclusively published
in orthodontic specialty journals. It was clear that spin was rather prevalent in
orthodontic meta-analyses as well, detected in half of the sample, while more than
half presented at least 2 types of spin. Contrary to our findings, the study of Makou et
al. (2021) identified study design-oriented spin, with observational type SRs being
mostly affected, while again a trend was observed for non-significant meta-analyses
to be less affected by this flaw (Makou et al. 2021). The former effect has been
demonstrated in other types of methodological flaws of original studies as well, since

observational and non-randomized studies have been considered of lower quality
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overall in terms of evidence perspectives (Gratsia et al. 2019, Koletsi et al. 2015,
Tzanetakis & Koletsi, 2021a, 2021c). Regarding the latter, one might consider this is
related to the overall nature of the identified spin domains, with authors of most SRs
being more prone to overstress the conceivably significant findings, disregarding the
limitations of the contributing primary studies, or overstating a statistically significant
p-value result (Koletsi et al. 2009). In line with the latest empirical report on spin in
orthodontics, the present study confirmed more prevalent inclusion of spin upon co-
authoring of the SRs from a large number of investigators (ie, more than 6).
Interestingly, if one considers the methodological perspectives and stages involved in
a SR with quantitative synthesis (search strategy, data extraction, risk of bias
assessment, mathematical synthesis), a maximum of 4-5 authors in collaboration
might be considered adequate in dental research, this being confirmed by previous
research in the field (Algaydi et al. 2018). However, exceptions do exist especially
when large- scale comprehensive reviews with more sophisticated analyses of data
take place. Otherwise, speculations might exist regarding justification or non-
justification of research work, not excluding honorary authorship, lacking
accountability and thus not necessarily well- educated to conduct and report a SR. In
terms of identification and detection of spin in other study designs, it has been
indicated that there is a wide but always high prevalence of this discrepancy across
biomedicine, including percentages from 35 to 60 percent (Boutron et al., 2010; Chiu
et al., 2017; Lazarus et al., 2015). Up to now and prior to the study of Makou et al.
(2021), there have been only sporadic empirical reports in dentistry, on the prevalence
and extent of spin included in randomized clinical trials (RCTs) (Roszhart et al., 2019).

A recent report on RCTs in dentistry has indicated that spin might be included in
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almost 62% of abstracts by the study authors, being mostly represented by selective
overstating of the significant findings, irrespective of the study aims and objectives
(Eleftheriadi et al., 2020); however, this report included a relatively small sample size
and pertained solely to a short time-span, thus appearing potentially not fully
representative. Moreover, other specialty specific reports have also identified
noteworthy elements of spin. A very recent study in orthodontic RCTs, following
abstract assessment, has revealed that 62.2% of those suffered by this flaw, with
conclusion section spin being identified in more than half (Guo et al., 2021). In this
report, international collaborations as well as trial registration accounted for
improved reporting and interpretation, contrary to spin practices. The latter has also
been acknowledged universally as a backbone practice for providing transparency and
credibility in disseminated research findings (Fleming et al., 2015; Koufatzidou et al.,
2019; Tzanetakis & Koletsi, 2021a, 2021c). Similarly, abstracts of RCTs in
periodontology and implantology have been reported to present spin in almost 70%
of their reports (Wu et al.,, 2020). Likewise, most incorporated spin in their
conclusions, with a wide range across their sub-specific thematic domains.
Apparently, the presence of spin in abstracts of endodontic meta-analyses has
been identified collectively and was recorded in high prevalence in almost all
disciplines of endodontic research. More specifically, when evaluating the thematic
domains including a considerable number of studies (ie., over 10), it seems that
contemporary and modern endodontic techniques, namely regenerative procedures,
as well as more standard thematology disciplines, such as endodontic microbiology or

postoperative pain are invariably affected. This renders the call for increasing
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awareness of the scientific community, including authors, clinicians, editors, reviewers
and academia in general highly anticipated.

The relation of spin and methodological quality of systematic reviews and meta-
analyses has additionally been examined in specific domains in biomedicine. A recent
study on abstracts of SRs on cannabis use disorder has revealed only a weak positive
correlation between the presence of spin and AMSTAR-2 score. This might be
anticipated to an extent, since aspects related to AMSTAR-2 and methodological
quality of SRs have focused on mainly on stiff reporting dynamics within the SR, while
presence of spin, uncovers a wrongful and manipulative interplay between the
presentation of findings and their interpretation (Shea et al. 2017).

This meta-epidemiologic study was not free of limitations. First, it is apparent
that we have not included all endodontic related SRs with quantitative syntheses;
however, we have applied a database search supplemented by hand searching of the
most rigorous endodontic journals and as such it is anticipated that our sample has
been representative, what is more since we included SRs both from specialty as well
as from general audience journals. Current searching methodologies in the literature
follow either only the first or solely the second approach, most of them including a
limited time-span, thus, we consider our approach a clear advantage of our study
towards transparency and completeness (Eleftheriadi et al. 2020, Makou et al. 2021).
Second, the focus was on SRs with meta-analyses, extracted from a larger pool of
guantitative and qualitative SRs, thus reducing the number of ultimately eligible
studies. This was a priori designed to incorporate any aspects of spin related to pooled
data from primary studies, and interpretation in the context of effect size and

estimates, confidence bounds, heterogeneity, risk of bias, and p-values. In any case,
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the sample was larger than previous efforts in the field (Makou et al. 2021). Third, only
the abstracts of the included studies have been evaluated for spin detection and one
might argue that the results of our study might have been reversed if the full text of
the studies were assessed. Current evidence suggests that abstracts largely reflect the
main text of the respective studies and general similarities in the patterns of spin are
anticipated, although exceptions do exist (Chiu et al. 2017, Kaptchuk 2003). In this
respect, word count limitations in abstracts might also exist in some journals,
however, this may not be considered a reason for information non-inclusion,
distortion, or inadequate reporting. Evidently, abstracts have been considered of the
most vital elements of a study, since these constitute the first line disseminated
information and bear a considerable impact on clinical decisions by end-users and
clinicians, allied also to accessibility practices of journals. As such, the accuracy and
transparency of abstract texts and structure, especially for systematic reviews, has

been set highly in place by the latest reporting guidelines (Page et al. 2021).

Conclusions

1. Interpretation, reporting and extrapolation shortcomings, identified as spin,
have been detected in high prevalence in abstracts of endodontic meta-
analyses over the last decade.

2. In this respect, and in the light of the swiftly increasing number of SRs and
meta-analyses in published endodontic research, presentation of the studies’
findings should be considered carefully, following also contemporary reporting

guidelines.
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