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1. Introduction 

When medical historians look back on the twentieth 
century, the development of the randomized controlled trial 
(ReT) will stand out as one of its scientific triumphs [1]. 
The RCT's unique contribution is providing unbiased com­
parisons between treatments, prevention strategies. Or other 
interventions. However, this promise is often unfulfilled in 
famiJy planning research. To get an unbiased comparison, 
perfonning an RCT is necessary. but insufficient: the trial 
must also be properly done and reported. 

Regrettably, most published RCTs do not adhere to the 
rules of conduct for performing and reporting such research. 
An analysis of all the RCTs published over 2 years in four 
obste.trical and gynecological journals revealed that 90% of 
published reports violated the rules designed to avoid bias, 
the raison d'etre of the RCT [2]. This alarming statistic begs 
the question: why the poor track record? Our hunch, sup­
ported by some indirect evidence [3], is that naivete, not 
negligence, is responsible. Many investigators appear to be 
unaware of the rules. For example, a derivative study [3] 
examined the citation of methodology references in RCTs 
published in these four journals; reports that had no meth­
odology citations were less likely to have described proper 
methods than were those that cited research methods. We 
inferred that authors who are aware of the rules of conduct 
(as evidenced by their citations) do better research and vice 
versa. 

Fortunately, learning the rules has just gotten easier. In 
April 2001, the second edition of the Consolidated Stan­
dards of Reporting Trials (CONSORT) guidelines for RCTs 
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appeared. As a measure of the scientific importance of these 
guidelines. several major general medical journals, includ­
ing The Lancet [4], lAMA [5], and Annals of Internal 
Medicine [6], published them simultaneously. These brief 
guidelines (only four pages) provide a clear, evidence-based 
road map for investigators. reviewers. editors. and, ulti­
mately, readers. The authors of the CONSORT guidelines 
also published a lengthy companion document [7] that de­
scribes the rationale for each of the CONSORT criteria. the 
scientific evidence supporting the criteria, and examples 
from the published literarore. 

2. The evolution of CONSORT 

In the 1990s, two separate initiatives by interested re­
searchers and editors led to the first published CONSORT 
guidelines [8]. The guidelines included a checklist and flow 
chart for trial participants. Primarily directed toward simple 
parallel trials, the guidelines were rapidly adopted by many 
journals and editorial groups. These included The Lancet, 

BMl, lAMA, Annals of Internal Medicine, Obstetrics alld 
Gynecology, the Vancouver Group, and the Council of Sci­
ence Editors. 

CONSORT, like science itself, is a work in progress, and 
its development remains an iterative process. Examination 
of the use of the first proposed flow chart [9.10] led to its 
revision in the second edition [4-6]. As new evidence 
emerges, the CONSORT committee continues to revise the 
guidelines as needed. Suggestions and comments can be 
sent to the CONSORT coordinator. Leah Lepage bye-mail: 
lIepage@uottawa.ca. 

3. How to find CONSORT 

CONSORT is now widely available to authors, editors, 
and readers. In addition to the journal publications [4-6J, 
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Table I 

Item Descriptor RC?Orted CO'l 

"""'" ----------------------------
PMiCipants 3 
Interventions 4 _ 5 

"""""" 6 

~size 
Randcmisation 
Seq~ genet'ation 8 
AlloeatiOn eorceaJment 9 

Implementation 10 
Blinding (masking) 11 

_ .. 
Part!cipant flow 13 _. 

14 
8a$eli'ledata 15 

-~-
16 

()Jtc(lmes and estmation 17 

MclIlaryana~s ,. 
....... ""'" 19 --Interpretation 20 

...... """" 21 
{),oefaH evkSence 22 

How ~pantS were a!located 10 intem:ntlons leg. 'tan<!om a!oeatiotl'. 'randomlsed'. Ot' 'rarwm.'y ~ 

ElIgibil!y criteria tor partic'.pants and the settings and locations *'" tile data Mtre ~ 

Precise <letails of the interventions Intended tor each &lew and how and v.flen !hey wete act.Iatt actninlsteted. 
Spec1tk: otjectlYes arxf hypotheses. 
C:e.atly defhed primaIy and secondary outt:ome me3SUfeS and. When applicable, ¥rj meU10ds used to emanee ttle q.JI!fJtf of 
measurements (eg. multiple obserWtions.1raW'rg ot assessors. &c). 

How sample sI2e was determined and,..men appliCable. e:xpIanatIon of iJ/'flnlenm ana~ and ~ nus. 

MetI'Icd used to generate the random allocation seqJenCe, ~ details of atffrestrlelkwl Itt. I)kdIn(. stmitIeation}. 
Methodused to impIemenl: the random aIIoeation setJJeOC:e leg. rumetedeontainef'S or central telephone). ~ 

v.hethet the sequence was concealed until intet'Nltions were as.sig.ed.. 
Who generated the allocation sequence, 'lotio entOIIed pattjcipanlS, and MIo as.signed paltieipants to t!W ~ 
Whether Of not p&rtidpants, lhos& admInis!eriIg the intetYenIiOnS. and Ihose a.ssesrog !he outcomes 'Io'eI'e ~ of !1CUP 
aS$~ If not.llIM' the success of masJmg was assessed. 
Statistical methods used" tocompate groups fOf priInaIy outeome(s); metbods lor acJSltionaI anaIy$e$. such as ~ 
analyses and adJuSted analyses. 

Aowol partieiJ)ants tIwugh each stage (a diagram is stIOrlftJ ,eCOii.'Ieiided}. SpeeifieaIIy. for eEdI £l"OUP, report:tle ~ 

01 ~ random~ essigIed. receMng nteoded treatment. ~ the stWt IX«OCl)/. ancI_~ for the j:rinaIy 
outalme. Describe protocol oeo.;atlons frcm st1Jdy M planned. toge!her 'dh re35«lS.. 

Oates deIini~ the periods of reauitmed: and fol~. 
6aseli1e demographic and cfnlcal chatacterisIies of each ~ 
tbnber of part!eipants (det'Iorrinatof) in each goup included In each ~ and 'III'hether:he _lysis was bf ~ to 
treat', State the resuls n absolute runOer.i when feasib:e (eg.l0/20. not~).. 
For each pfImay and seconday outc«ne, a st.mmary 01 results lot each group. and the estJmaleCl elfed sire and Its 
precision (eg. 95,. CI). 
Mdress multipliCity ':If ~ any otllef aoa!)ses pe!formed. i'IchX!k\t ~ Ma'f$eS and adj.lSUd aM.'ySeS. 
Oficating those prespecitled and those exploonory. 
All importanf adYefse ~ Of slde-effKU In each interYentiotI gn::up.. 

IntefpretatIon of the n!~. taking Into aeeount studt ~ scuees of po(eIItIaI bias Of ~ and the ~ 
as.scdated with nuJIIpIlcity of analyses aid outcomes. 
GenetaisabiIity {external validlttl of the trial ~ 
Genmi irrteIp'etat!on of the Alsults In the context of curent eOOenee. 

Checkllst of lteln$ to Include when reporting a randomlsed trfal 

CONSORT guidelines also are available on the Internet 
(www.consort-statement.org). The journals [4-6] that pub­
iishcd the revjsed CONSORT guidelines have waived copy·· 
right protection. so the guidelines may be reproduced and 
disseminated freely. 

randomized controlled trial" as a subtitle (e.g., ''Wishful 
thinking vs. postcoital douching for contraception: a ran­
domized controlled trial") will help [0 signal ReTs. 

Item #9 of the CONSORT guidelines describes the pro­
cess and reporting of allocation concealment. Randomiza­
tion involves two separate and important components: gen­
eration of a truly random. unpredictable sequence and 
concealment of the upcoming assignments from those in­
volved with the trial. The latter component, termed alloca­
tion concealment (as distinguished from blinding), is nec­
essary to avoid selection bias. Empiric evidence indicates 
that trials with inadequate or unclear allocation concealment 
yield larger treatment effects than do trials with adequate 
concealment (odds ratios exaggerated by 309'0-40%) [12]. 
Other studies have corroborated this finding II3]. 

4. CONSORT: the nuts and bolts 

CONSORT features a 22-point checklist and a flow di­
agram (Table 1 and Fig. I). Each item is numbered and 
described in narrative, and authors specify on which page of 
their manuscript each criterion is met. The revised flow 
chart encompasses the four stages of a trial: enrollment, 
intervention allocation, follow-up, and analysis. The chart 
enables the tracking of every participant and detennining 
whether an intention-ta-treat analysis was done. Because 
the flow chart may not be applicable for all trials, flexibility 
in its use is allowed. 

CONSORT guidelines are evidence-based to the extent 
possible. For example, literature searches for RCTs com­
monly miss reports because they are not clearly identified as 
RCTs [II]. Hence, Item ilIon the CONSORT checklist 
[4-6] specifies using key descriptors ("random allocation," 
"randomized." or "randomly assigned") in the title and 
abstract of an RCT report. Simply using the phrase "a 

5. Relevance to this journal 

Could RCTs published in COnJraception benefit from 
adoption of the CONSORT guidelines? Consideration of the 
two CONSORT items (#1 and #9) mentioned above is 
illustrative. As pointed out [0 us by Dr. Paul O'Brien of 
London (written communication, May 29. 2001), the March 
200 I issue of Contraception contained four reports of 
RCTs. This is a laudable proportion (44%) of the nine 
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I Assessed for I eligibility (n= ... ) 

Excluded (n"" ... ) 

Not meeting 

= inclusion 
• criteria cn= ... ) E r-
~ Refused to 
w participate (n= ... ) 

Other reasons 
Cn= ... ) 

1 Randomised (0= ... ) , 

1 ! 
Allocated to Allocated to 
intervention Cn= ... ) intervention (0= ... ) 

Received allocated Received allocated 
intervention (n= ... ) intervention (n= ... ) 

Did not receive Did not receive 
allocated allocated 
intervention; intervention; 
give reasons (n= .•. ) give reasons (n= ... ) 

! ! 
lost to follow-up; lost to follow-up; 
give reasons (n= ... ) give reasons (n= ... ) 

Discontinued Discontinued 
intervention; intervention; I 

!t give reasons (0= ... ) give reasons (n= ... ) 

1 ! 
Excluded from Excluded (rum 

.1 Analysed (0=".) 

" ,. a.~tys,s, f 
gi\-c reasons (n= ... ) 
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I ',. I .,alyso., I 
~:ve reasor!s (n,,- ... ) 

Fig. I. Flow diagram of the progress through the phases of a randomised 
trial. 

articles published in the March issue. However, three of the 
four ReT reports [14-16] did not identify themselves as 
RCTs in either the title or abstract (although one [15] used 
the word "factorial" in the abstract). The fourth report [17] 
mentioned the ReT design in the abstract but not in the title. 
These omissions make finding trials for inclusion in system­
atic reviews, such as the Cochrane Library, unnecessarily dif­
ficult [11]. Regarding allocation concealment [12], none of 
these four RCT reports [14-17] mentioned it, leaving readers 
unable to judge whether the trials were properly done. 

6. Will CONSORT make a difference? 

Early evidence suggests that adoption of the CONSORT 
guidelines benefits the quality of RCT reports. Although 
trial quality overall appears to be improving, the pace ap­
pears to be faster for journals that adopted the initial CON­
SORT guidelines than in another journal that did not [18]. 

RCTs offer the best chance for unbiased comparisons in 
clinical research [7]. However, this benefit can only be 
realized if trials are well-designed, carefully performed, and 
clearly reported. The revised CONSORT guidelines [4-6] 
represent yet another impOrtant step in that direction. If 
authors follow CONSORT, readers have a road map to 
judge accurately the validity of the results. The scientific 
process demands that Iransparency. Without transparency, 
authors blind readers. We value blinding participants, in­
vestigators, and outcome assessors in RCfs, but blinding 
readers debases scientific inquiry. Moreover, we hope that 
journals requiring transparency through CONSORT will 
stimulate investigators to upgrade the methodological qual­
ity of their trials. Following proper methods [7] and incor­
porath''''g the CONSORT guidelines represent an investiga­
tor's (and journal's) best insurance against bias; this is a 
premium well worth paying because everyone is the bene­
ficiary [19,20]. 
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