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Assessing allocation concealment and blindinfk ip 
randomised controlled trials: why bother? Pr::~:;'·s ......... "0' 

-nlC ERN users' f.,Tuide in the previous issue of El'idl'l1O'-BasPfI 
NliniTlg outlined the primal'}, and secondary questions ii.}r 
evaluating studies of hcahht.:arc interventions. 011<.' of Ihe 
primary questiolls i()1" assessing the ,-alidily or a sltl(l(s filldillgs 
is whelher the <IssigmllclH of patients to trc.Hlllents was 
randomised and whether randomisation was concealed. One or 
the secondary questions is whether patients. clinicians. outcome 
assessors, and data analysts were unaware of (hlinded In or 
masked from) patient allocatioll. B('gillning wilh the October 
199n issue of Er.rith'1/re-Ullsed Nunin/{. allocatioll (OIlCCallllclll 
and blinding han~ been giYCtllllOre all<:'llljoll. The "design" sc(> 
tion of abstracts of randollliscd trials now includes a st<lIcllll'1ll 
of whether randomisation was concealed Ii·olll I hose responsi. 
ble for emering patients imo trials, and \I,."ho waS hlinded to 
treatment allocation during the tri;tls. These addilionai specili
cations provide rcaders wilh l1lon.' inrOl"llialioll 10 judge Ih(' 

internal validity or trials. III this editorial. the backgTotllld and 
rationale for these decisions are addressed. 

Allocation concealment 
Random alloc;ttion to imervenlion groups remains the only 
method of ensuring that the groups being compared arc on an 
equivalent fOOling at study OUL'5et, thus e1iminaling selection and 
confounding biases. This has allo\\·ed ranciomiscd controlled 
trials (RCTs) to playa key part in ad\·ancing healthcare practice. 

111e success of randomisation depends on 2 interrelated 
processes. I Z The first entails generating a sequence by which the 
participants in a trial are allocated to interveIHion groups. 'Ie) 
ensure unpredictability of tl1at alloc;tliOIl scquellCe, im:estigators 
should generate it hy a random proce.ss (cg, computer 
generated numbers, random numher t~lblcs, or (oin IIipping). 
The secolld process, allocation conceaimt'lli. shields tllose invc)lvcd 
in a trial from knowing upcoming assignments ill a(h-allce.~ , 
\Vithout this protection, investigators have been known to 
change who gets the next assignment. making the comparisoll 
groups less equivalent.~ r. 

Suppose. for example, that an im'estigator (Teates an 
adequate allocation sequence lIsing a random number tabh:-. 
HowevCT.the im·estigalor then alflxes the list oflhat sequencc to 
a bulletin hoard. \ .... ith 110 allm:alioll cotKealinCll1. Thosc respoll· 
sible for admilting participants could ascertain the upcoming 
treatment allocations and then route particip<Ults with better 
prognoses to the experimental group and tho~e with poorer 
prognoses to the control group, or vice versa. Bias would result. 
Inadequate allocation concealment also exists. for example. 
when assignment to groups depends on whether a participant's 
hospital number is odd or even. or depends on u-anslucent 
envelopes that allo\ ... · discernment of assib'Tllllcnts when held lip 
to a light bulb. Strategies to conceal allocation include calling a 
central, coordinating office for each patient assignment at the 
time that the patient present.;; for study inclusion; using scquen
tially numbered, opaque, sealed cnvelopes; <lnd using numbered 
bot tics or n)f1taincrs. III this issue of F.1!;t!nlt"e-JJflsrd NIlr.~illg. a 
study by Rkhfer pI at cvaluates the effectiveness of on dcmand 
p~-ag()nist inhalation in reducing fhe Ilumher of asthma 
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episodes in patients with moderate to se\·cre asthma.: ·111C 
investigators ensured unpredictahility of ,ilt' allo<."alion se
qucIlce by using a cOl11plHerisccl r;mcioTl1 numhcr gencr;llioll 
process. ·Ii) shidd dlOSC re.<;pollsihlc fin· entering patients inlo 
Ihe trial fmlll knowing upcoming assigmllents. they used 
sequcntially numbered. opaque. '!caled CIl\·clopcs. Untc)J"tu· 
!lately. their article neglectcd 10 stale Ihe sequciltially Ilurnben.'d 
aspect. On a\·eTag-e. stich article'! yield exagger~lled rcsults. as 
disclIssed helo\\": Thus. llH:,ir original report (Teatl's a false 
impressioll of poor allot";I{iol1 concealmcnt. ·llle awhors 
confirmed whcll COlllarled. lIo\\·c\·{''I". Ihal they llscd THllllhcrcd 
cll\'elopes. Eadl envelope conlCliut'cJ the group assignmenf (i:)!, 

one patient. 
Recent studies have shown that poorly designed RCTs and 

poorly reported ReTs yield hiased results. foor cxamplc. in a 
"fwl)' of 2!lO conti oiled Idals li·olll :t~ m('I;hlllalysc'io ill 

prcgnancy alld childhirth. im·estigators «lUnd that alleged ReT ... 
with inadcquate and unricar alloGllion concealment yielded 
larger estimales or trC<lllll('Il{ eflects (on <I\·erage 4 JI~;I and T~Lt.;l. 
respccli\:cly) thall trials in whkh authors reported adequ<llC 
concc-almenf.·' Investigators 1{)lIml similar results ror rrials in 
(Iigeslivc diseases. cilTlllalory diseases, Illell{;ll healtl1. and 
strokc.~ Tri<tls thal used inadequate or lIlldear allocation 
concealment yielded. Ofl average. :n;!il larger estimates of d1Cct 
than trials that lIscd adequatc concealment. 111es(' cxaggerated 
cstimates of treatment cHeets 1"e\,e;t1 meaningful Ic\·eI5 of bias. If 
a study were designed to detect an improvement in qualit~· oflilc 
of 2:")% or 50'Vo from a particular treatment, biases of 3011

il to 
40r~o would overwhelm eSlimates of {he treatmcnt effect "n1(, 

ciilllill<ltioll of hias is rna:i,,1 in Irials desi!--,'11<,'d to detect moder
ale clrCClS. 

In the "design" set:liOI1 of abstracts of ReTs in E • .'itirncr-Bn.H·d 
iVllrsillg. allocation concealment is now described as 1()Hows: 

• Allocarinn concealcd: (it'clllcd to h;1\:c (;ilken culCtlnalc 
IllcaStll"es In COIKC;"II alloc;"Ilinn to study group as..<;i!:,'1unent:<; 
(l·OIll Ihose H'sponsihle J(H· assessing patients for entry in Ihe 
tri'll (ie. cenll.11 ran<iotllisatitlTl: s<'<lllciltiall\· ntnul!clnl. 
opaque. se;:lIed cll\"Clopt's: numhered or codCfI bouks or cnn
tainers: drugs prepared hy the pharmacy: or Illher cksn-iptions. 
lll;11 nUlla!l} eleilleills {"(lIl\·!llCillg C)r c.·fuKe;:lllnent). 

• Allm:alion 1101 concealed: deemed to h;I'·c not lak<,'n ;"Ic!cCjuatc 
measures 10 conceal allocation to study group a~signlllents 
from those responsible for assessing patients fin· emf)" in the 
trial (ic. no concealmellt procedure was undertaken, scaled 
envelope . .;; lhal were not opaquc or lhat were not sequentially 
numbered. or other desniptions that cOTuained elemenfs not 
convincing Qf concealmenl). 

• Unde.u· allocalion concealment lhe authors did not report or 
provide a descripti()fl ()f an all(Kalion C<Hlce<lhncnt approach 
that aIIO\\'ed ror the cla~sifica(ion as conccaled or not 
("(Hlcealcd. 

Allocation concealment should not be confused Kith 
blinding:. Allocation concealment COllCclltr'llC's on prcventing 
selection ami COil rounding biase~. safeguards the assignment 
sequellce before alld ,miil allocation. and can ahl-'tl}.~ he 
successfully impk·mcmed.1 Uy comparison. hlinding COllcen-
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tr.:ues 011 prevenling study parti<.:ip~lIlts and persollild Ii"o!ll 
determining the !:frotlP to which parlicipams have heell 
ssi,met! (which leads (0 ascertaillment bias), safeguards the 

a ~ 'I' I I I' I I'" sequence ajter al oe<llton, ,Ult cannot a ways lC IInp cmcnlc(. 

Blinding 
Blillding or masking iJl\·ol\,cs keeping patients. clinicians, 
outcome assessors, and/or dal;.l analysts unaware or patienr 
allocation [0 avoid bias. For exalllple. ifullblinded. patienls lila)' 
have a heightened sensitivity (0 the good (or bad) dfects of (he 
tre~Hmen(. clinicians may unwiHinglr aller the way they provide 
care or look for good or adverse OlHcomes, olllcome assessors 
may distort outcome measurement, and data analysts may alter 
their approach to anal)'sing the <law. Ideally, although not Will· 

ally possible in studies evaluating nursing interventions, all -I 
groups are blinded_ In the study hy Richter ttl (II described ahove, 
2 of these groups wel-e blinded, the outcome aSSessors and the 
data analysts_ 'nlC authors explained thal blinding of patients 
was not possihle bCG1W;e the patienfs could easily idenril)' the 
(side) dlects of r~~-ag()niSL'i. Tlu.:re was no Ilu:ntion of clillician 
blinding. 

Double blinding (vari~lbly bUl uSllall~' ddilled as blinding 
patients, clinicians, and ()Ulcome a:')sessors) abo appears (0 

reduce bias. Trials (hat were not double blinded yielded larger 
estimates of treatment eflccl than trials in ' .... hich authors 
reported double blinding (odds r .. uios exaggerated. on average, 
by 17i ViI).\ Another n:ccm analysis similarly indi(atcd the 
importance of douhle hlindillg.I" Ilowcver, although double 
blinding: seellls LO prc\'clll hias, its ellcn appt."ars weaker than 
thal of allocation co[}ccalmc:nt. Indeed, ~-Ioher t'l at ti:H1nd that 
double blinding had little influence on estilliates ofdlectX In thc 
"design" section of absrrans of ReTs in Evidellct:·Based Nursing, 
the study is nO\\l idclHitic:d as blinded, with specification of who 
was blinded; 11llblilUiI:ti, if all panics were aware of patiellts' ::,rrollp 
assibrnmcl1ls; or blilU/ni (I/Ucii'llr) il"the awhors did not report or 
providc an indication or who was aware or unaware of patieills' 
group assignmellls_ 

Reporting of methods 
Invt.'sligarors lllllSt not only IllUllllllSe bias but !llust also 
communicate those eti{wts to the reader. Readers should not 
have to assume or gl.less which methods were used. Yet 
assessments of lhe reporting quality of published lri..'lls have 
consistently f()Und Ill~or flaws.:! II-I, Only 9 i !/u of tri'lls in special· 
ist journals and 15% in general journals reported bOlh an 
adcquale method of generating random sequcnces and an 
adequate method of allocation cOllcealment. I II I~ Of trials 
reponed as double blind, only -15% desaibed similarity or the 
treatmclll and control regimens, and only 2ti% provided infor
mation 011 the pr01C(lioll of the alloGHiOl\ schedule_I" Most 
reports simpl)' provide no inti:>rlll<llion on mcthods_ When 
reports of studies abstracted t<)r f:i.,itlt'lIu-Ua.\n[ Nllnillg do l\ot 
include ini'nnnali(Hl ~lb()Ul allocati()fl ClHlCealment or blinding, 
the authors are asked to provide this il\ti:lnn~\lion. 

\Vith so little: rdevant information, many readcrs reson (0 

inappropri;ue markers of lri~1l qualir)'. Two noteworthy exam
ples highlightlhis concern_ Firstly. many desihrn;uc it trial as high 
qualilY if it is "d(Hlblc hlind," as if d()lII)1e: hlilldilll~ is Ille esst:lllial 
requirement or an ReT Allhough double blinding call rellen 
good medlods, it is not the sole crirerioll of quality_ Adcquate 
allocation concealment actually appears to be the more impor
(ant indicator. ~.forco\'a. many lrials cannot he douhle hlinded. 
Those trials mllst be judged on other merirs and not on an 
inapplicahle stamlard hased on double hlinding. 1() further 
complicate rnatterS,a study recently f(Hlnd thal the terlll "dt)uhle 
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blind" was illleq>rcled diHcrclllly hoth by readers and by 
cxperts. Surveys 0(' physidans and rcview of recenl textbouks 
~ndudillg- ~Ietlnitions for blinding revealed numerous unique 
uHcrprctauol1s tor the term; for example, some thought it 
Illcant that the patients and clinicians were blinded. whcre.!s 
ot.hers thOl~ght (har [he p<lliems and outcome assessors were 
blmded_ ThIS has k-d to the recommendation that the terms sin
gle, d~)lI?le, and triple blinded be :J.b:J.ndoned and replaced with 
dcscnpuons specifically sl<ltin<T which of [he <n-oups \\'ere 
unaware of allocuion.-"'''' ~ 

Second.I)'. some assume (hal a good qual it)' trial ~omains arms 
~ I_r :«llal Size, whereas a poor quality tri;'ll contains unequal siles. 
I Ills slanda~'d has marginal value only \\-hen the ilwesrigators 
l~scd ;1 re~tnctect randomisation gCller;;uion s(heme Ihal ~limed 
lor cfJu~llll)' .. Othel\\'isc, exactly equal numbers in U'e~llnlel1l 
gToupS 111 a SImple r<l.n<lomised [rial may mean that some proc
ess olher Ih:lI1 randomisatioll \\'as used (eg, allOGlIioI1 of every 
second paucnt to the illtervention bfTot1P)_ 

Although. ReT rcponing remains weak, it is impro\'ing. 
~k'lh~)dol()glsl~. editors, ;lnd dinicians addressed Ihe pre\'ailing
flaws 1Il_ repOl·.tlng by puhlishing the Consolidated Standards of 
Reportmg Trials (CONSOKf) s[atement~1 CUlTently. 48 jour
nals have .. ~dopred the slilndards, including such high profile 
healtllca.r~ .I<l~l~-nals as J..\~\{.-\., B,\fj. PeditUrifS.lllU[.-4.rcilfi'Cs ulhll?r
IUd ~\{etilClT!t:_ r hest' journals were -l of the hi'Thest comrihutofs 
of ~lrticl~s II! Euidelll'e-lJt1Stti Nursing in 1998 ~nd 1999.~"! Sadly. 
110 nu~sUlgJournals h,,\·e yet adopted lIle 5tandallls_ £\'en willl 
(hese lI11provClllellls, readns of ReTs should be war\" of the 
informatioll provided ill many CllITent trial reports. • 

Summary 
As lIsers o~ RC~' resuils, \\·e llluSt understand the potential for 
humans to mtelJen bias. By describing assessmel1ls of allocation 
concealment and blimlintr, ahstra.ns int..-Iuded in E-uidr:IlCt'-Bll.lfd 
\' ' 'II h I 0 . 'ltrslIIg WI e p readers to discern those trials (h;1[ ha\'e made 
superi<.H· efl()rts to Illininlisc: bi;]s_ Judging the quality of 
allocallon concealment and hlinding reflects current empirical 
research and n:ilc:cts Ihc commitment of the editors of Ihis 
.iourn;!., 10 .~ppl)' tht: principlc:s uf evidcIKC-h~IScd pr;'lCtice to 
rel)()fllng (II ~tlldy lindillgs. 
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"How to Teach Evidence-Based Nursing" Workshop 
June 10-15,2001 

The Canadian Centre for Evidence-Based Nursing in conjunclion with the Dcparlmcnt of Clinical Epidemiology 
and Biostatistics at ivlciv[aster Unh'ersity in Hamilton, Ontario, Canada. will condllct a w()rk~h()p to help 
participanls: 

• Advance their critical appraisal skills 
• Learn h;)w to teach evidence-based nursing llsillR various educational methods 

Registration deadline: Febntary I, 2nn I. 
For further information, contact Dr Donna Ciliska at + I 'Hl;i ')25 9140 (x 22')29). bx + I 9()5 52G 7~H9 or email 
ciliska@mcmaster.ca 




