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MEDICAL WRITINGS 

The landscape and lexicon of Blinding in Randomized Trials 

Blinding in medical research possesses a rich history 
spanning a couple of centuries (1). Most researchers 

and readers grasp its meaning. Unfortunately. beyond 
that general understanding lies confusion. In addition to 
terms such as "single blind" and "double blind" mean
ing different things to different people. some steadfastly 
refuse to use the term "blinding" and insist instead on 
the term "masking." Others confuse blinding with other 
methodologic precautions. such as concealment of allo
cation during the process of creating comparison 
groups. Still others consider that randomization is of 
little use unless accompanied by "double-blinding." thus 
revealing that they have not understood that these sep
arate aspects of methodology address separate sources of 
bias. 

A recent survey addressed whether the process his
torically termed "blinding" should be termed "masking" 
(2). The survey revealed a lack of accord on that ques
tion and inconsistencies concerning other blinding ter
minology. Although many resources address the lexicon 
of blinding. including clinical trial textbooks (3-5). clin
ical trial dictionaries (6. 7). and a recently released epi
demiology dictionary (8). these sources do not entirely 
clear the lexicographic fog. Indeed. a recent study found 

. that investigators. textbooks. and published articles all 
varied greatly in their interpretations of single-. double-. 
and triple-blinding (9). In other words. terminologic 
tangles abound with blinding. We delve into the land
scape and lexicon of blinding in randomized trials in the 
hope of untangling some of that terminology. 

SYNOPSIS OF THE HISTORY OF BLINDING 

Scientists sometimes portray blinding as a recent 
methodologic achievement. bur researchers have used 
blinding for more than 200 years. Lavoisier and Frank
lin introduced blinding in the late 18th century to test 
therapeutic claims made for Mesmerism-a therapy 
founded on the notion that magnetism had healing 
properties (1. 10). Toward the middle of the 19th cen
tury. many homeopaths used blinding in their "prov
ings" and in comparisons of homeopathy with main
stream medicine (I I). By the late 19th century. 
psychological researchers began to use blinding for tra
ditional questions. more to minimize bias than to expose 
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fraud (I). The beginning of the 20th century found 
some physiologists and pharmacologists. particularly in 
Germany. using blind assessment. That use became 
more frequent in Germany by the 1930s. 

Researchers in Britain and the United States devel
oped interest in blind assessment. but a different ratio
nale motivated their interest. The rationale in Germany 
for blinding centered on the elimination of bias. In con
trast, the interest in Britain and the United States ini
tially centered on preventing attrition problems (I). 
Without blinding and a placebo intervention. rectuiting 
and retaining participants for a no-intervention control 
group became daunting. "For Anglo-American clinical 
researchers. the initial adoption of a placebo sham in an 
experiment was an architectural device to create a viable 
and camouflaged concurrent no-treatment arm in a clin
ical trial" (I). Toward the end of the 1930s. British and 
U.S. researchers also began to acknowledge the benefits 
of blinding in avoiding bias. 

The evolution of the randomized. controlled trial 
during the first half of the 20th century promoted 
greatet use of blinding. Properly concealed random al
location to comparison groups abolished selection bias 
at entry to a trial. and clinical investigators began ro 
appreciate fully the biases that could affect studies after 
participants had entered a trial. That realization trans
ferred gteater credibiliry to blinding arguments (I). We 
recommend Kaptchuk (I) for a historical account. 

BACKGROUND 

Blinding is intended to reduce bias in medical re
search. Although blinding is often associated in people's 
minds with randomized. controlled trials. it can be used 
in a variery of study designs to reduce observer biases 
(12). For example. investigators can assess outcome 
measures blinded to exposure starns in nonrandomized 
cohort studies or exposure status blinded to case or con
trol status in case-control studies. Indeed, when investi
gators first used blinding in the 18th century. they as
sessed the effects of Mesmerism in nonrandomized 
experiments (I. 10). Having noted this. however. we 
focus on blinding in the context of randomized compar
isons of interventions. 

Blinding is widely recognized as reducing differen-
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tial assessment of outcomes of interest (known as ascer
tainment bias, information bias, or observer bias), 
prompted by knowledge of the group assignment of in
dividuals being observed (3-5). Blinding is less fre
quendy recognized as also operationally improving com
pliance and retention of trial participants and reducing 
biased supplemental care or treatment (sometimes called 
co-intervention) (3, 5). We provide glimpses of the po
tential disadvantages of participants' J investigators', and 
outcome assessors' knowing the intervention group to 
which the participants have been assigned. In many 
cases, the biases that result might well be subconscious, 
but they are biases nonetheless. 

Possible Consequences of Participants' Knowing 
Psychological effects could arise from participants' 

knowing that they have received a "promising" new 
treatment, a thoroughly tested standard treatment, an 
untested new treatment, or a "disappointing" standard 
treatment. In other words, how the treatment options 
are perceived may influence the way in which they are 
evaluated. Despite evidence suggesting that new treat
ments are as likely to be inferior as they are to be supe
rior to standard treatments (13), we have the impression 
that participants generally assume that new treatments 
will be better than standard treatments. In any case, 
knowledge of the intervention received can affect the 
psychological or physical responses of the participants 
(3-5). 

Furthermore, knowledge of the intervention could 
influence participants' cooperation. For example, if par
ticipants believe that they were assigned to what they 
perceive as an inferior intervention, they may not com
ply well with the regimen. Moreover, they may not ad
here to follow-up procedures, leading to a potentially 
biased loss to follow-up. 

POSSible Consequences of Investigators' Knowing 
We define investigators in an aggregate sense to in

clude a broad trial team-for example, trial designers, 
participant enrollers, randomization executors, health 
care providers, intervention counselors, and routine-data 
collectors. Investigarors particularly pertinent to blind
ing include health care providers (such as an attending 
physician or nurse) and intervention counselors (for ex
ample, someone delivering a behavioral prevention mes-
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sage) who interact with the participants throughout the 
trial. The inclinations of investigators for or against the 
interventions can be directly transferred to participants 
by their attitudes (14). Their inclinations may also be 
manifested in, for example, differential use of ancillary 
interventions of supplemental care or treatment (co
interventions). Of note, the implementer could also en
courage or discourage continuation in the trial on the 
basis of knowledge of the intervention group assign
ment. 

Possible Consequences of Outcome Assessors' Knowing 
When they know the intervention group assignment 

of the participants whom they are assessing, outcome 
assessors with inclinations for or against any of the in
terventions being compared may make biased assess
ments. For example, if they believe the new intervention 
is superior, then they could register more generous re
sponses to that intervention. Obviously, more subjective 
outcomes present greater opportunities for bias. Pain 
scores assessed by participants are a good example of a 
subjective outcome. Even some outcomes considered 
objective can be fraught with subjectivity-for example, 
pelvic inflammatory disease and myocardial infarction. 

In general, blinding becomes less important to re
duce observer bias as the outcomes become less subjec
tive. "Hard" outcomes leave little room for bias. For 
example, knowledge of the intervention would have lit
de effect on measuring a "hard" outcome, such as death 
(bur still could influence the attribured cause of death). 
Of importance, even when participants and investigators 
have not been blinded, blinding of outcome assessors is 
often possible and advisable (12). 

PLACEBOS AND BLINDING 

Blinding frequently leads to the use of placebos. Pla
cebos mayor may not have effects mediated through 
psychological mechanisms, but they are administered to 
participants in a trial because they are otherwise "inac
tive." An "active placebo" is a placebo with properties 
that mimic the symptoms or side effects (for example, 
dry mouth, sweating) that might otherwise reveal the 
identity of the (pharmacologically) active test treatment. 
The effect, in practice, of using placebos is contentious 
(15), but the widespread view temains that placebos 
should be administered, whenever possible, to partici-
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pants in control groups when assessing the effects of 
proposed new treatments for a condition for which no 
effective treatment already exists (3, 4). Placebos are 
generally used in trials of drugs, vaccines, and other me
dicinal interventions bur can sometimes also be used in 
trials of procedures, such as ultrasonography, acupunc
ture, and, occasionally, surgery. For example, perhaps 
when placebo treatments are inappropriate, some closely 
analogous approach, such as placebo wound dressings, 
may suffice in a trial of laparoscopic versus open appen
dicectomy (16). 

When an effective standard treatment exists, it is 
frequently used in the control group for comparison 
against a new treatment. Thus. investigators might com
pare two active treatment groups without a placebo 
group. Even then, however. investigators frequently at
tempt to achieve blinding by using the "double-dum
my" method-in essence, two placebos (12, 17). For 
example. in comparing twO agents, one in a blue capsule 
and the other in a red capsule, the investigators would 
prepare blue placebo capsules and red placebo capsules. 
Then both treatment groups would receive a blue and a 
red capsule. one active and one inactive. 

TERMINOLOGY TANGLES 

Double Definitions of "Double-Blinding" 
Blinding (masking) describes a situation in which 

knowledge of intervention assignments is hidden from 
participants, investigators, or outcome assessors in a 
trial. The term "double-blind" denotes a trial in which 
the participants, investigatots, and assessors all remain 
unaware of the intervention assignments throughout the 
trial. Given that three groups are kept ignorant, the term 
"double-blind" is sometimes misleading. In medical re
search, however, the same individual often is both inves
tigator and assessor J so in that instance, the terminology 
accurately refers to two categories. 

The term "single-blind" denotes a trial in which one 
of the three categories of individuals remains unaware of 
the intervention assignments throughout the trial. Typ
ically, however, it connotes a trial in which the partici
pant, not the investigator, remains ignorant (4). More
over, a single-blind trial may confusingly refer to the 
panicipant and implementer both knowing the inter
vention but the assessor remaining unaware of it. 

The terms "nonblind" and "triple-blind" also de
serve attention. "Nonblinded" (open label) denotes trials 
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in which all three categories of individuals know who 
has received which interventions throughout the trial. 
When investigators use the term "triple-blind," they 
usually mean a double-blind trial that also maintains a 
blind data analysis (3). Some investigators, however, de
note trials as triple-blind if investigators and assessors are 
distinct people and both, as well as participants, remain 
unaware of assignments. Investigators rarely use the 
term "quadruple-blind," bur some use it to denote 
blinding of panicipants, investigators, assessors, and 
data analysts (7). 

Readers may note some fuzziness in our discussions 
of single-, double-, and triple-blinding. That fuzziness 
reRects true ambiguiry. Indeed, universally accepted def
initions have eluded the scientific communiry, and 
scanry reporting on blinding pervades the literature. Au
thors have frequently reported rheir study only as 
double-blind and not provided much further clarifYing 
information (18-21). Of concern, a recent study (9) 
found that the term "double-blind" was interpreted dif
ferently among authors, readers, and "experts." A survey 
of physicians and a review of recent textbooks and re
POrtS revealed numerous interpretations of the designa
tion "double-blind." For example, some thought it 
meant that the patients (participants) and clinicians (in
vestigators) were blinded, whereas others thoughr thar 
the patients and outcome assessors were blinded (9). In 
sum, investigators do not define "double-blinding" con
sistently, and to make matters worse, they frequently fail 
to report their definitions clearly in their articles. 

Most important, we urge that authors explicitly 
state what steps were taken ro keep whom blinded. If 
they choose to use terminology such as single-, double-, 
or triple-blinding in reporting randomized controlled 
trials, they should explicitly define those terms. \X'hen 
we use the term "double-blinding" in this article, we are 
referring to a situation in which steps have been taken to 
blind participants. investigators, and outcome assessors 
to group assIgnments. 

"Blinding" or "Masking" 
Some people use the term "masking" in place of 

"blinding." Similarly, "double-blinded" becomes "dou
ble-masked." For example. one prominent text uses 
blinding and double-blind (3), whereas another promi
nent text uses masked and double-masked (4). \X1ith 
that disparity. we are not surprised that researchers ques-
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tion and debate the proper terminology. Remarkably, 
few researchers have investigated the effect of terminol
ogy on trial participants or the meaning of terminology 
to investigators themselves (9). 

"Masking" may have originated relatively recently as 
a euphemism for "blinding" in trials involving partici
pants who have impaired vision. In those trials, "mask
ing" may indeed be more appropriate because it may be 
less upsetting and offensive. It also would be less con
fusing in trials in which blindness is an outcome. In 
trials not addressing impaired vision, however, the term 
"blinding" does not seem to be upsetting or offensive to 
trial participants (2). 

Both the process and the terminology of blinding, 
furthermore, appear to be well understood by most par
ticipants and investigators. That understanding evolved 
over two centuries of use (I). Blinding became ingrained 
in the principles of medical research. That blinding ter
minology seems to be universally recognized represents a 
lofry achievement for any term, let alone a methodologic 
term. Discarding a widely understood and instantly 
identifiable term would seem unwise, particularly in tri
als not addressing impaired vision, unless evidence to 

the contrary emerges. 
In addition, blinding terminology conveys a strong 

bias-prevention message. Apparently, "blinding" termi
nology emerged when Benjamin Franklin and colleagues 
actually blindfolded participants to shield them from 
knowledge in their evaluations of the therapeuric claims 
made for Mesmerism (10). The visual imagery of blind
folding, a total covering of the eyes, conveys stronger 
bias prevention than masking, in which eye holes may 
permit extensive viewing. Moreover, the International 
Conference on Harmonization (ICH) guidance primar
ily uses "blinding" terminology (22). (The ICH is an 
intensive tripartite collaboration between regulatory au

thorities in Europe, Japan, and the United States to 
develop common guidelines for the design, execution, 
and the reporting of clinical trials.) The long history, 
pervasive general understanding, strong visual imagery, 
and adoption by the ICH lead us to suggest that "blind
ing" should remain the predominant terminology. With 
global electronic access to articles, if authors use "mask
ing," we feel they risk the loss of comprehension in 
many parts of the world. Clearly, however, some inves
tigators and editors prefer "masking" terminology (23). 
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"Blinding" and" Allocation Concealment" 
The success of randomization depends on two in

terrelated processes (24-26). First, an unbiased alloca
tion sequence must be generated, preferably by some 
random procedure. Second, strict implementation of 
that schedule must be secured through an assignment 
process that prevents foreknowledge of treatment assign
ment (24-26). That second strict implementation pro
cess, which we term "allocation concealment," is often 
confused with blinding. Allocation concealment pre
vents those who admit patients to a trial from knowing 
the upcoming assignments. 

To judge from reports of controlled trials (25, 27, 
28), the crucial importance of the allocation conceal
ment process has not been widely recognized until re
cently (24, 29). Any notion of its importance seems to 
have been usurped under the rubric of "double-blind
ing." Moreover. one paper that gave rare recognition to 
the distinct process of "allocation concealment" termed 
it "randomization blinding," perhaps yielding further 
confusion (30). 

"Allocation concealment" refers to a distinct process 
and should not be confused with blinding according to 
the terms in which we have described the latter. Alloca
tion concealment seeks to prevent selection bias, pro
tects the allocation sequence before and until assignment, 
and can always be successfully implemented regardless of 
the srudy topic (24, 25). In contrast, blinding seeks to 
prevent ascertainment bias. protects the sequence after 
allocation, and cannot always be implemented-for ex
ample, in trials comparing surgical with medical treat
ments. Thus, allocation concealment up to the point of 
assignment of the intervention and blinding after that 
point address different sources of bias and differ in their 
practicabiliry. In light of those considerations, we intro
duced the term "allocation concealment" (24, 25) to 
describe the process used to prevent foreknowledge of 
intervention allocations before assignment. We exclu
sively reserve the term "blinding" for measures taken to 
conceal group identiry after assignment. 

.. Double-Blinding" and .. Randomization" 
"Double-blinding" is intertwined with randomiza

tion. Apparently, double-blinding emerged as a concept 
more easily understood than randomization. With that 
understanding came confused terminology. One egre
gious confusion particularly annoys us. Our impression 
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garnered over years of observation suggests that many 
investigators and readers delineate a randomized trial as 
high quality ifit is "double-blind," as if double-blinding 
is the sine qua non of a randomized controlled trial. For 
example. a widely used scoring system for the quality of 
randomized trials accounts for double-blinding but not 
directly for allocation concealment (31). A randomized 
trial. however. can be methodologically sound in terms 
of controlling selection bias (proper randomization) and 
not be double-blind or. conversely. double-blind and 
not methodologically sound in terms of controlling se
lection bias. Although double-blinding teRects good 
methods. it should not be used as a surrogate marker of 
overall trial quality. As we discuss below, adequate allo
cation concealment actually appears the more important 
indicator. Moreover. many trials cannot be double
blinded. Those trials must be judged on merit and not 
on an inapplicable standard based on double-blinding. 

DOES BLINDING PREVENT BIAS? 

Although we feel that investigators. readers. and 
editors sometimes overestimate the irnponance of "dou
ble-blinding." we do not suggest that blinding is unim
portant. Intuitively, blinding should reduce bias. partic
ularly in estimating effects on some kinds of outcomes. 
More important, a systematic review of the empiric 
methodologic evidence suppOrts that intuition (32). 

Although not double-blinding appears to introduce 
bias, its average effect-exaggerating estimates by about 
19% (32)-appears weaker than that of allocation con
cealment. Trials with inadequate or unclear allocation 
concealment have been shown to yield larger estimates 
of treatment effects compared with those that used ad
equate concealment (on average. 41 % and 33%. respec
tively) (24). with commensurate results when the inad
equate and unclear categories are lumped (29. 32). 
Double-blinding appears important in preventing bias 
but not as important as allocation concealment. 

Blinding must succeed to reap its benefits. Investi
gators who use blinding can assess the success of the 
blinding by directly asking participants. investigators, Ot 
outcome assessors which intervention they think was ad

ministered. In principle. if blinding was successful. these 
individuals should not be able to do better than chance 
when guessing the intervention. In practice. adverse side 
effects may sometimes provide strong hints about the 
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intervention. Furthermore. individuals may be reluctant 
ro expose theit unblinding efforts. if undertaken. by pro
viding accurate responses to the queries-in other 
words. if they have deciphered group assignments. they 
might not be willing to incriminate themselves as having 
done so. To be sure, testing the success of blinding in
volves some difficulties in interpretation. Nevertheless. if 
investigators attempt to judge the success of their blind
ing. they should provide the results of those attempts. At 
the least. investigators need to report any f.lliure of the 
blinding procedure. such as use of nonidentical placebo 
or active preparations. 

SUMMARY 

"Blinding" terminology rests on a long histoty. 
evokes widespread understanding, creates strong impres
sions, and pervades the international harmonization 
guidelines. We prefer "blinding" over "masking" tetmi
nology. The term "double-blinding" cannot be a surro
gate marker for the methodologic quality of a random
ized controlled trial. Each trial must be judged on its 
own merit, with blinding being JUSt one component. 
Another, more imponant component-allocation COn
cealment-should not be confused with blinding. A trial 
can use an adequate allocation concealment mechanism 
but use a totally inadequate blinding method. 

Trial reports would benefit from authors' following 
the CONSORT guidelines (Consolidated Standards of 
Reporting Trials) (33). They should eschew using only 
the single-. double-. triple-blinding terminology in favor 
of explicitly stating who was blinded and, ro the extent 
possible. if blinding was successful. If they use terminol
ogy such as "double-blind." they should explicitly define 
it. Moreover. if the authors contend that trial partici
pants, investigators. and outcome assessors were blinded. 
then the authors should describe. at a minimum. the 
mechanism (such as capsules. tablets) and the similarity 
of treatment characteristics (for example, appearance, 
taste, administration). Readers deserve information on 

those elements to judge the adequacy of blinding at
tempts. Moreover, better reporting might inspire better 
understanding. 
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