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Summary

This research checked the capability of PubMed, Embase and Cochrane Library to retrieve randomized clinical trials
published in journals of dentistry during 2008. Databases frequently detect and pick out these articles even though they
often index as RCT studies which are in-vitro instead.

Riassunto

Questo studio ha indagato la capacita di PubMed, Embase, Cochrane Library di individuare studi clinici randomizzati
pubblicati su riviste odontoiatriche nel 2008. | database individuano frequentemente questi articoli anche se indicizzano
spesso come RCT degli studi in-vitro.

Introduction

The evidence-based medicine (EBM) has emphasized the importance to evaluate the methodological characteristics of
studies (Sackett 1997). The Randomised Controlled Trials (RCT) represent today the gold standard in therapy research.
In fact, the conclusions of these studies can direct the researchers’ choice of therapy directly and indirectly through the
systematic review of RCTs. It is therefore very important for the clinician and the researcher to have available instruments
which permit to easily identify RCTs from the heap of literature.

Hand-search is currently recognized “gold standard” for achieving data of literature. As regards electronic searching, the
reliability of database is assessed by means of some indexes of which the ones mainly used are sensibility and precision.
The meaning of sensibility being the capacity to spot relevant articles and is measured by the proportion of such articles
found among all the articles searched through (for example the proportion of RCTs detected from the total number of
RCTs). The precision, instead, represents the number of relevant results given by database in respect of results presented
(for example the proportion of real RCTs in the articles found).

Today, some of the databases used in the field of medicine (PubMed, Embase and Cochrane) have filters which allow
limiting the researches to only RCTs (Crumley 2005, Herskovic 2007). In the past, some of these studies checked the
reliability of these filters for some branches in dentistry (Dumbrigue 2000, Sjogren 2002), however, even today the exact
reliability of database commonly used in dentistry is not known. The aim of this study is to evaluate the sensibility and
the precision of PubMed, Embase and Cochrane Library to recognize RCTs in dentistry.

A further aim is to check if the formal characteristics (title and abstracts) and methodological characteristics (studies
in-vitro) of the articles can have an impact on the results.

Materials and Methods

Three investigating operators (MN, MM, GI) have independently done a research on hard copy journals indexed in the /S/
Web of Knowledge with Impact Factor 2008 (Subset Cathegory: Dentistry, Oral Surgery & Medicine) with the aim of find-
ing all the RCT studies published in these journals during 2008. The clinical randomized studies were considered to be
RCTs independently from the experimental scheme (parallel, cross-over, split-mouth, factorial, cluster, etc). Also ‘in situ’
studies, using patients allocated in a randomized manner, have been considered . Dubious cases have been discussed
among the operators to the point of reaching an agreement.




Of the articles found, one investigating operator (TS) recorded the randomization indication in the title and/or abstract.
Once the RCTs of 2008 were gathered, the same three investigating operators (MN, MM, Gl) performed researches on
PubMed, Embase and Cochrane Library to check their sensibility and precision.

This research took place in August 2010 using filtering limits, such as type of article (journal) and year of publication
(yr=2008), to all databases. Also, with PubMed the research was limited to the “Type of article [Publication Typel: Ran-
domized Controlled Trial” with Embase it was “Evidence Based Medicine: Randomized Controlled Trial”, whilst in the
case of Cochrane Library the research was limited to “Publication Type: Randomized Controlled Trial’.

In each research the real and effective RCTs, as well as the studies resulting as ‘not RCTs’, were identified and were con-
fronted with the list of RCTs which showed up in the hard copy journals.

The articles not resulting RCTs were consulted and one investigating operator (MN) verified if the studies were performed
in-vitro, for example on extracted teeth.

Statistical Analysis

Three journals, with a total of 947 articles, have been used as proof of reliability to quantify the inter-rater agreement
between the three examiners. The K-statistic was calculated for each couple of examinators.

The sensibility of each database was calculated on ‘found RCTs / total RCTs'.

Also, for each database was taken into consideration if for the RCTs found and those not found the title or abstract indi-
cated or not ‘randomized studies’. Any possible links were tested with Fisher Exact Test.

The precision of each database was calculated using RCT/studies found by database.

The percentage of studies in-vitro was calculated on studies found by database which were not RCTs.

Results

The agreement reached by the investigating operators resulted in elevated readings of k-statistics on a sample of 947
articles.

The comparison of operator 1 against operator 2 obtained one k = 0,98 (standard error =.03), operator 1 against operator
3 one k= 0.92 (standard error 0.03), whilst operator 2 against operator 3 resulted in one k = 0.91 (standard error 0.03).
The journals indexed in cathegory ‘Dentistry Oral Surgery & Medicine’ in 2008 were 55 over a total of 6479 articles.
The RCTs resulted to be 428, equal to 6.6% of articles published.

Of these 428 RCTs, PubMed and Cochrane Library picked out 397 (sensibility of 92.7%) and Embase detected 349
(sensibility of 81.5%).

Threehundredtwelve RCTs (72.9%) gave either in the title or the abstract the indication of RCT. The RCTs which did not
give the indication of RCT in the title or the abstract had a risk of 9.22 [CI95% 4.08; 20.82] p<0.0001, which means
that these studies run more than 9 times the risk of not being recognized RCTs by PubMed or Cochrane Library compared
to other studies.

The equivalent risk relating to Embase was 3.05 [CI95% 2.07; 4.05] p<0.0001.

Of the 536 articles considered RCTs by PubMed or Cochrane Library only 397 (precisely 74.1%) actually were RCTs
whereas 139 articles were really not RCTs. Of these articles as much as 121 (87.1%) were in fact studies in-vitro.

Of the 501 articles considered RCTs by Embase, only 349 (precisely 69.7%) actually were RCTs whilst 152 articles were
not RCTs. Therefore of these articles as much as 102 (67.1%) were actually studies in-vitro.

The results of sensibility and precision of database are listed in Table 1.

Table 1: Sensibility and precision of database

PUBMED/
Art Cochrane | EMBASE
JOURNAL Tt RCT Library
Found True Sens% | Prec% | Found | True | Sens% Prec%
Acta Odontol
Seang 58 5 6 5 100 83 1l I 20 100
Am J Dent 74 19 Sjl! 18 95 58 18 15 58 61
Rl 030 | 16 15 15 93 | 100 (W20 (f15 | 9a | 75




Angle Orthod lic7 | i 13 8 100 | 61 15 |4 8 #100 53
Arch Oral Biol 164 9 7 6 67 86 6 5 565 83
Aust Dent J 57 1 5 1 100 | 20 8 i e i
Brit Dent J 1) | 5 3 100 | 60 3 b 67 67
s Sourraé L 121 | s 7 6 100 | 86 4 4 67 100
Caries Res 59 | 17 17 15 88 88 16 | 15 | 88 97
il CIE: 90 2 2 2 100 | 100 2 P | e e
il Jalp il 33 2 3 2 100 | 67 3 o ibe 67
Tl T i 19 17 100 89 14 /| 86
Clin Oral Invest Gl |11 10 9 82 90 1o/4 82 90
(G0 PETED bl o 2 2 100 | 100 1 i 50 100
Eg?(}g‘mDe"t el 63 3 2 2 67 100 2 2 67 100
Dental Materials 231 0 7 0 - 0 6 0 - 0
Dent Mat J 9% 1 7 1 HoEeR 7 T 2100 14
t'%jgé;' laiss 163 | 5 5 5 100 | 100 5 4 80 80
Eggtomaxillofac 77 0 0 0 i i 0 0 - -
Eur J Oral Sci ga sl 4 3 75 75 5 3 75 60
Eur J Orthod gD 1] 10 83 91 8 7 58 87
Intern Dent J 5 s 3 3 100 | 100 4 3 | 100 75
Intern Endod J 196 i 15 4 1o | 2% 15 B2 4 T60 o
e ?r'n*’g)l""a"i" 1204 8 9 8 100 89 9 8 100 89
e %’Lj"r'g’v'a"i" 200 | 12 12 ) 100 | 100" MEISE [FNIORE. op 92
ELe 74 8 9 8 Top k| 59 9 8 | 100 89
e IFeen] et 58 7 6 6 86 100 6 6 86 100
Int J Prosthodon T 5 5 62 100 5 5 62 100
J Adhesive Dent 56 | 3 23 3 TOD, o et R = 100 17
JAm Dent Assoc | 143 | 12 12 i) OB G | 52 (8100 92
J Can Dent Assoc 56 1 1 1 100 | 100 1 1" 100 0o
J Clin Periodontol | 158 | 31 29 29 93 E0: | 489 [dogil 93 74
I 33 5 5 5 100 | 100 5 5 | 100 |40
Jsgrgnioma’“”"fac 65 1 i 1 100 | 100 1 1 100 1o




J Dent Res gl | .13 i 11 85 92 12, | d0 e 83
J Dent sl 17 30 17 100 | 57 25 | TuSIEEEs 56
J Endod e | 17 33 17 100 | 51 37 | 17 ie 46
Jsg[ga' Maxillofac 408 | 16 16 16 100 | 100 9 9 56 100
J Oral Pathol Med | 97 1 1 1 100 | 100 2 1 5l S 50
J Oral Rehabil 121 | 10 10 8 80 80 9 7 70 78
J Orofacial Pain 30 | 3 3 3 100 | 100 3 3 | 1eoi 0w
J Periodont Res % 1 2 1 100 | 50 ) 1. o 50
J Periodontol 293 | 48 48 47 98 98 51 | azsSees 92
J Prosthetic Dent | 145 | 2 3 2 100 | 67 g o 67
JPub Health Dent | 38 | 2 2 2 100 | 100 2 o IR0 | e
Odontology 1 1 0 0 0 0 0 0 0 0
Oper Dent g5 ilic 19 7 87 37 15 87 47
Oral Dis 108 (&> 2 2 100 | 100 1 i 50 100
OERMCRCR NS o s 3 3 6o Bl oo |t o 2 ] A0 Ewioo
Oral Oncology 257 & ] 1 1 100 | 100 1 0 0 0
SraietiECraliMEdR Ha e R iio A 16 100 | 76 o1 || 15wl 04 71
Pediatric Dent 34 5 7/ 4 80 57/ 7 3 60 43
Periodontol 2000 35 0 0 0 - - 0 0 = =
RS 125 | 14 15 i 86 80 8 7 50 87
Swed Dent J 2 0 0 0 - - 0 0 - -

6479 | 428 536 397 0927 | 0,741 | 501 | 349 | 0,815 | 0,697

Discussion

Even though RCTs often represent methodological problems in dentistry, today they are the most important studies in
therapy (Nieri 2007). In 2008, in the journals indexed in dentistry have been published 428 RCTs. It is possible that this
figure increases considerably over the years and that further and ever more accurate information can be passed to clinical
practice (Nieri 2009).

The sensibility of database selected to detect clinical randomized studies resulted rather high.

Actually, up to 92.7% of the articles are detected by PubMed whilst Embase detects 81.5%.

The database of Cochrane Library obtain the same results of PubMed. Perhaps there could be some exchange of informa-
tion between the two database systems able to determine some equality from many points if view. Looking for RCTs in the
field of dentistry in PubMed or Cochrane Library does not seem to give substantially different results.

Whilst the sensibility has given good results, the same cannot be said in respect of precision which resulted in 74.1%
with PubMed and Cochrane Library and 69.7% with Embase. Therefore it is possible to affirm that many articles indexed
RCTs in this database are really not so. It is plausible that the main error made by the indexors is that of blaming the RCT




label of studies which really are randomized but performed in-vitro, which means they are not clinical studies or RCTs. In
fact more than 85% of the studies indexed erroneously by PubMed or by Cochrane Library to be RCTs are really studies
performed in-vitro and, even more, on extracted teeth. This percentage is more than 69%with Embase. The precision is
a very important characteristic for a database because a researcher expects to find RCTs without having to reduce further
the amount of articles in order to eliminate not randomized studies of poor value from EBM’s point of view. Correcting
this banal error does not seem difficult and in future could increase in a decisive manner the precision of database. In
fact not considering the studies in-vitro the precision would get to 96% with PubMed and Cochrane Library and 87%
with Embase.

To optimize electronic research, the authors of CONSORT indicated to insert immediately in the title or in the abstract
methodological terms and clarifications which illustrate without any ambiguity the type of research made, convinced that
this detail can facilitate the indexing of RCTs (Moher 2010, Royle 2005, Cook 2007).

Not indicating in the title or abstract of the article that the study performed is an RCT exposes it to an error of indexing
with a relevant risk of 9 in the case of PubMed and Cochrane Library. This risk is lower with Embase simply because some
articles do not result indexed at all and therefore do not appear in the Embase database.

This study shows some limits, in fact the analysis of only the indexed journals could create a bias because the not indexed
journals could turn out to be less attentive in indicating RCTs so that the values of sensibility and precision could be over-
estimated. Also, only one recent year (2008) has been analyzed and the indexing of years before could be less accurate
and this fact too could have had an impact on overestimating the sensibility and precision of database.

The results achieved, however, refer to dentistry and cannot necessarily be extrapolated to other fields of medicine.

In conclusion, the sensibility of RCTs in dentistry is elevated for commonly used database whilst the precision is low. The
indication in the title or abstract of the method of study used and more attention given to indexing the studies in-vitro per-
formed on extracted teeth, should increase enormously the values of sensibility and precision of common database con-
cerning dentistry articles and therefore facilitate the sanitary operators’ job of rapidly searching for reliable information.

References

Cook DA, Beckman TJ, Bordage G. A systematic review of titles and abstracts of experimental studies in medical educa-
tion: many informative elements missing. Med Educ. 2007; 41: 1074-1081.

Crumley ET, Wiebe N, Cramer K, Klassen TP, Hartling L. Which resources should be used to identify RCT/CCTs for system-
atic reviews: a systematic review. BMC Med Res Methodol. 2005; 5:24.

Dumbrigue HB, Esquivel JF, Jones JS. Assessment of MEDLINE search strategies for randomized controlled trials in
prosthodontics. J Prosthodont. 2000; 9: 8-13.

Herskovic JR, Tanaka LY, Hersh W, Bernstam EV. A day in the life of PubMed: analysis of a typical day’s query log. J Am
Med Inform Assoc. 2007; 14: 212-220.

Moher D, Hopewell S, Schulz KF, Montori V, Ggtzsche PC, Devereaux PJ, Elbourne D, Egger M, Altman DG. CONSORT
2010 explanation and elaboration: updated guidelines for reporting parallel group randomised trials. BMJ. 2010; 340:
c869.

Nieri M, Clauser C, Franceschi D, Pagliaro U, Saletta D, Pini-Prato G. Randomized clinical trials in implant therapy:
relationships among methodological, statistical, clinical, paratextual features and number of citations. Clin Oral Implants

Res. 2007; 18: 419-431.

Nieri M, Saletta D, Buti J, Pagliaro U, Guidi L, Rotundo R, Pini-Prato GP. From initial case report to randomized clinical
trial through 20 years of research in periodontal therapy. J Clin Periodontol. 2009; 36: 39-43.




Royle P, Waugh N. A simplified search strategy for identifying randomised controlled trials for systematic reviews of health
care interventions: a comparison with more exhaustive strategies. BMC Med Res Methodol. 2005; 5: 23.

Sackett DL, Richardson WS, Rosenberg W, Haynes RB. Evidence-based medicine: how to practice and teach EBM. New
York: Churchill Livingstone. 1997: 1-20.

Sjogren P, Halling A. Medline search validity for randomised controlled trials in different areas of dental research. Br Dent
J. 2002; 192: 97-99.




