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Purpose: To explore whether reported methodologic quality af-
fects estimated intervention effects in randomized trials and con-
tributes to discrepancies between the results of large randomized
trials and small randomized trials in meta-analyses.

Data Sources: Meta-analyses of randomized trials that included
at least one large trial (>1000 participants) were included, regard-
less of the therapeutic area. Eligible meta-analyses were identified
through electronic searches and bibliographies of relevant articles.

Study Selection: Full-length randomized trials.

Data Extraction: Methodologic quality was assessed according
to reported randomization, double blinding, and follow-up as sep-
arate components and by using the Jadad composite scale.

Data Synthesis: Fourteen meta-analyses involving 190 random-
ized trials from eight therapeutic areas were included. Compared
with large trials, intervention effects were exaggerated in small
trials with inadequate allocation sequence generation (ratio of

odds ratios, 0.46 [95% CI, 0.25 to 0.83]; P 5 0.011), inadequate
allocation concealment (ratio of odds ratios, 0.49 [CI, 0.27 to
0.86]; P 5 0.014), and no double blinding (ratio of odds ratios,
0.52 [CI, 0.28 to 0.96]; P 5 0.01). Large trials did not differ
significantly from small trials with adequate generation of the
allocation sequence, adequate allocation concealment, or adequate
double blinding. No association was seen between reported
follow-up and intervention effects. The Jadad scale provided
no additional information because the scale and the quality com-
ponents overlapped substantially.

Conclusions: Inadequate generation of the allocation sequence,
allocation concealment, and double blinding lead to exaggerated
estimates of intervention benefit and may contribute to discrep-
ancies between the results of large randomized trials and small
randomized trials in meta-analyses.
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Discrepancies may occur between the results of large
randomized trials and the pooled results of several

small trials in meta-analyses (1–4). Previous studies have
suggested that discrepancies may be due to publication
bias, that is, the fact that small trials are more likely to
be published if they show a statistically significant inter-
vention effect (5–8).

Previous empirical studies of the association be-
tween methodologic quality and intervention effects
have had inconsistent conclusions (9–12). In theory,
adequate randomization requires adequate generation of
the allocation sequence and adequate allocation conceal-
ment. The assumption is partly supported by studies
from Schulz and colleagues (10) and Moher and associ-
ates (11, 12), who found that trials with inadequate
allocation concealment exaggerate intervention effects
significantly compared with trials reporting adequate al-
location concealment. However, Emerson and cowork-
ers (9) found no association between reported allocation
concealment and intervention effects. Furthermore,
none of the studies (9–12) found a significant associa-
tion between generation of allocation sequence and in-
tervention effects, although Schulz and colleagues found
a nonsignificant trend (10).

Schulz and colleagues (10), who analyzed trials in
pregnancy and childbirth, found that trials without dou-
ble blinding exaggerate intervention effects significantly
compared with double-blind trials. However, Emerson
and coworkers (9) and Moher and associates (11), who
included trials from several therapeutic areas, found no
association between double blinding and intervention
effects.

Methodologic quality can be assessed by using sep-
arate components, as in the studies discussed above, or
by using one of several quality scales (13). One popular
scale, developed by Jadad and colleagues in 1996 (14),
has thus far received 233 registered citations (Institute
for Scientific Information, Philadelphia, Pennsylvania).
The scale includes assessment of the reported generation
of allocation sequence, double blinding, and follow-up.
Moher and associates (11, 12) found that trials with a
low score on this scale exaggerate intervention effects
significantly compared with trials that have high quality
scores. However, the use of this and other quality scales
has been disputed by Jüni and coworkers (15), who
showed that several quality scales produce inconsistent
conclusions.

We studied the potential association between re-
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ported methodologic quality and intervention effects to
assess whether methodologic quality may explain dis-
crepancies between the results of large and small ran-
domized trials in meta-analyses.

METHODS

Identification and Selection of Meta-Analyses and Trials
According to suggestions in other studies (2–4), we

arbitrarily defined trials with 1000 or more partici-
pants as “large.” We searched the Cochrane Library,
MEDLINE on PubMed (using meta-analysis, review,
randomi*ed, and controlled clinical trial as free text search
words), and reference lists of relevant articles to identify
potentially eligible meta-analyses that included at least
one large trial.

We identified 23 eligible meta-analyses. Nine were
excluded because they included trials that were also in-
cluded in larger eligible meta-analyses (n 5 5), lacked
references to the primary trials (n 5 3), or excluded
low-quality trials (n 5 1). Accordingly, 14 meta-analy-
ses (16–26) were included. Three of the included Coch-
rane Reviews included two meta-analyses each (22, 25,
26). The meta-analyses included 248 trials, of which 58
were excluded because they were unpublished (n 5 33),
were quasi-randomized (n 5 15), or were published as
abstracts (n 5 8). We were unable to translate 2 Span-
ish-language articles. The remaining 190 trials, pub-
lished as English-language (n 5 188) or German-
language (n 5 2) full-length articles, were included.

Our analyses included 23 large and 167 small ran-
domized trials and a total of 136 164 participants. On
the basis of the study by Schulz and colleagues (10),
who analyzed 250 controlled trials with 62 091 partici-
pants, we estimated that our sample size would be large
enough to show significant differences between inter-
vention benefits in high-quality and low-quality trials.

Assessment of Methodologic Quality
Methodologic quality was defined as the confidence

that the trial’s design, conduct, analysis, and presenta-
tion minimized or avoided biases in the trial’s interven-
tion comparisons (12). The reported methodologic
quality was assessed in an unmasked manner by using
four separate components and a composite quality scale.

The four components were generation of the alloca-
tion sequence (adequate [computer-generated random
numbers or similar] or inadequate [not described]), al-

location concealment (adequate [central independent
unit, sealed envelopes, or similar] or inadequate [not
described or open table of random numbers or similar]),
double blinding (adequate [identical placebo tablets or
similar] or inadequate [not performed or tablets versus
injections or similar]), and follow-up (adequate [number
and reasons for dropouts and withdrawals described] or
inadequate [number or reasons for dropouts and with-
drawals not described]).

The five-point quality scale included generation of
the allocation sequence (2 points, computer-generated
random numbers or similar; 1 point, not described; 0
points, quasi-randomized trial [which we excluded]),
double blinding (2 points, identical placebo tablets or
similar; 1 point, not described; 0 points, no blinding or
inadequate method, such as tablets versus injections or
similar), and follow-up (1 point, number and reasons
for dropouts and withdrawals described; 0 points, num-
ber or reasons for dropouts and withdrawals not de-
scribed). The quality score was ranked as low (#2
points) or high ($3 points), as suggested elsewhere (11).

Two reviewers assessed the effect of masking and
the interobserver reliability of the quality assessments.
The reported methodologic quality of 30 trials was as-
sessed with and without masking the names of the au-
thors and journal, the year of publication, acknowledg-
ments, institutional affiliations, and funding. The
unmasked assessments were performed first. The
masked assessments were performed 3 months later, en-
suring that the assessors did not remember the trials.
The difference between masked and unmasked quality
assessments was not significant (mean [6SE] quality
score, 3.70 6 0.19 vs. 3.63 6 0.21; P . 0.2). Interob-
server reliability was assessed by using 30 randomized
trials randomly selected from the Cochrane Hepato-Bil-
iary Group Controlled Trials Register and was found to
be high (intraclass correlation coefficient, 0.96 [95% CI,
0.92 to 0.98]) (27). After assessing the quality of 100
trials, we reassessed the methodologic quality of the tri-
als from the Cochrane Hepato-Biliary Group Con-
trolled Trials Register and found that the “test–retest”
reliability was high (0.98 [CI, 0.97 to 0.99]) (27).

Data Extraction
Data were extracted independently by two review-

ers. First, the primary binary outcome measure de-
scribed by the largest number of trials in each meta-
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analysis was identified. We then extracted the number of
events in the intervention and control groups and the
number of participants randomly assigned to the inter-
vention and control groups. All disagreements were due
to inaccurate data extraction and were resolved through
further consulting of the original articles and meta-
analyses. Consensus was achieved before analyses were
done in all cases.

Statistical Analysis
Analyses were performed by using SAS for Win-

dows, version 6.12 (SAS Institute, Inc., Cary, North
Carolina) or SPSS for Windows, version 10.0 (SPSS,
Inc., Chicago, Illinois). Differences between the masked
and unmasked quality assessments were estimated by
using the Kruskal–Wallis test. The number of partici-
pants and the year of publication in trials with adequate
versus inadequate generation of allocation sequence, al-
location concealment, double blinding, and follow-up
and high versus low quality scores were compared by
using the Pearson chi-square test.

To estimate evidence of publication bias and other
biases, we used linear regression to analyze funnel-plot
asymmetry (7). The standard normal deviate, defined as
the log odds ratio divided by its standard error, was
regressed against the precision (the inverse of the stan-
dard error). If funnel-plot asymmetry is present, the re-
gression line will not run through the origin, and the
intercept will provide a measure of asymmetry.

Intervention effects were estimated by using the
number of events and participants in the treatment
group and the number of events and participants in the
control group (Appendix). Accordingly, two observa-

tions were needed per trial, one for the intervention
group and one for the control group. When necessary,
positive outcomes were re-expressed as unwanted end
points, for example, mortality instead of survival. Dis-
crepancies between intervention effects in large and
small trials were estimated by the ratio of odds ratios
(10), which is the summary odds ratio of large trials
divided by the summary odds ratio of small trials. In this
modeling convention, a ratio of odds ratios less than 1.0
indicates that a group of trials (for example, small trials
with inadequate allocation concealment) exaggerates the
intervention effect compared with the referent group
(for example, large trials). Variance and confidence in-
tervals were increased to adjust for overdispersion (Ap-
pendix). The Pearson chi-square test was used to esti-
mate the potential overlap between quality components.

RESULTS

Characteristics of Included Trials
We were able to locate and retrieve all 190 included

trials and to reproduce the results reported in the meta-
analyses (16–26) (Table 1). Of the 190 trials, 81 (43%)
reported adequate generation of the allocation sequence,
68 (36%) reported adequate allocation concealment,
103 (54%) reported adequate double blinding, and 133
(70%) reported adequate follow-up. Three large trials
(11%) and 58 small trials (36%) had low quality scores.

The median number of participants was 1741 in the
large trials (range, 1004 to 17 187 participants) and 165
in the small trials (range, 19 to 982 participants). The
median number of participants in small trials did not
significantly differ in trials with adequate and those with
inadequate generation of allocation sequence (P . 0.2),
allocation concealment (P . 0.2), or double blinding
(P . 0.2) or low versus high quality scores (P . 0.2).
The included trials were published from 1960 to 1998
(interquartile range, 1986 to 1992). Only 5% were pub-
lished after the Consolidated Standards of Reporting
Trials statement (28). Overall, the year of publication
did not significantly differ in trials with adequate versus
inadequate generation of the allocation sequence (P .
0.2), allocation concealment (P . 0.2) or double blind-
ing (P . 0.2), or low versus high quality scores (P .
0.2). In two meta-analyses (25, 26), trials with low qual-
ity scores were published before trials with high quality
scores (median year, 1977 versus 1986 [P 5 0.027] and

Table 1. Included Meta-Analyses and Primary
Outcome Measures

Author, Year (Reference) Outcome Measure

Honan et al., 1990 (16) Mortality
Garg and Yusuf, 1995 (17) Mortality
Heidenreich et al., 1997 (18) Mortality
Palmer et al., 1997 (19) Deep venous thrombosis
Tan and Hannah, 1998 (20) Cesarean section
Kennedy et al., 1998 (21) Dropouts
Martin-Hirsch et al., 1998 (22) Endocervical cells
Mulrow et al., 1998 (23) Mortality
Neilson and Alfirevic, 1998 (24) Neonatal mortality
Silagy et al., 1998 (25) Resumed smoking
Thacker and Stroup, 1998 (26) Cesarean section
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1985 versus 1993 [P 5 0.028], respectively). Con-
versely, in two other meta-analyses (21, 25), trials with
low quality scores were published later than trials with
high quality scores (median year, 1989 versus 1986
[P 5 0.0025] and 1996 versus 1993 [P 5 0.022], re-
spectively). In the remaining meta-analyses, the publica-
tion year of trials with low versus high quality scores did
not significantly differ. Statistically significant funnel-
plot asymmetry suggesting publication bias was present
in two meta-analyses (25, 26). The remaining meta-
analyses did not show significant funnel-plot asymmetry.

Quality Components and Intervention Effects
The ratio of odds ratios between large trials and

small trials with inadequate generation of allocation se-
quence was 0.46 (CI, 0.25 to 0.83) (Table 2). Com-
pared with large trials, odds ratios were exaggerated by
54% in small trials with inadequate generation of the
allocation sequence (P 5 0.011), by 51% in small trials
with inadequate allocation concealment (P 5 0.014),
and by 48% in small trials without double blinding
(P 5 0.01). Odds ratios generated by small trials with
adequate generation of the allocation sequence, adequate
allocation concealment, or adequate double blinding did
not significantly differ from those generated by large
trials. The analyses showed no significant association be-
tween reported follow-up and estimated intervention ef-
fects.

The odds ratios generated by all trials (large and
small) with inadequate generation of the allocation se-
quence were on average significantly exaggerated by
51% compared with all trials reporting adequate gener-
ation of allocation sequence (Table 3). All trials with
inadequate allocation concealment exaggerated interven-
tion benefits by 40% compared with all trials reporting
adequate allocation concealment (P 5 0.12). The odds
ratios generated by all trials without double blinding
were significantly exaggerated by 44% compared with all
double-blind trials (P 5 0.041). The analyses showed
no significant association between reported follow-up
and estimated intervention effects.

The odds ratios were significantly exaggerated by
48% in small trials with inadequate versus adequate gen-
eration of the allocation sequence (Table 4). Odds ratios
were significantly exaggerated by 52% in small trials
with inadequate versus adequate allocation concealment
(P 5 0.027). The odds ratios generated by small trials
without versus with double blinding did not differ sig-
nificantly. The analyses showed no significant associa-
tion between reported follow-up and estimated inter-
vention effects in small trials.

Some components overlapped significantly. Of 68
trials with adequate allocation concealment, 64 (94%)
also reported adequate generation of allocation sequence
(P 5 0.001) and 33 (49%) were double blind (P 5
0.022). Of the 103 double-blind trials, 86 (83%) reported

Table 2. Discrepancies between Large Trials and Small Trials, by Methodologic Quality

Comparison Ratio of Odds
Ratios (95% CI)

P Value

Large trials vs. small trials with inadequate generation of the allocation sequence 0.46 (0.25–0.83) 0.011
Large trials vs. small trials with adequate generation of the allocation sequence 0.90 (0.47–1.76) .0.2
Large trials vs. small trials with inadequate allocation concealment 0.49 (0.27–0.86) 0.014
Large trials vs. small trials with adequate allocation concealment 1.01 (0.48–2.11) .0.2
Large trials vs. small trials with inadequate or no double blinding 0.52 (0.28–0.96) 0.01
Large trials vs. small trials with adequate double blinding 0.84 (0.43–1.66) .0.2
Large trials vs. small trials with inadequate follow-up 0.72 (0.30–1.71) .0.2
Large trials vs. small trials with adequate follow-up 0.58 (0.32–1.02) 0.06

Table 3. Discrepancies between Large and Small Trials with Adequate versus Inadequate Methodologic Quality

Comparison Ratio of Odds
Ratios (95% CI)

P Value

Large and small trials with adequate vs. inadequate generation of the allocation sequence 0.49 (0.30–0.81) ,0.001
Large and small trials with adequate vs. inadequate allocation concealment 0.60 (0.31–1.15) 0.12
Large and small trials with adequate vs. inadequate (no) double blinding 0.56 (0.33–0.98) 0.041
Large and small trials with adequate vs. inadequate follow-up 1.50 (0.80–2.78) 0.2
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follow-up adequately (P 5 0.026). The remaining qual-
ity components did not overlap significantly.

We performed an analysis limited to trials with in-
adequate allocation concealment to assess whether allo-
cation concealment explained the association between
generation of the allocation sequence and intervention
effects. In this analysis, trials with inadequate generation
of the allocation sequence exaggerated intervention ben-
efits significantly compared to trials with adequate gen-
eration of the allocation sequence (ratio of the odds ra-
tios, 0.51 [CI, 0.31 to 0.87]; P 5 0.013). Thus, the
reported allocation concealment did not explain the as-
sociation between generation of the allocation sequence
and intervention effects. When we limited our analyses
to trials with inadequate allocation concealment, we
found that intervention benefits were significantly exag-
gerated in trials without double blinding compared with
double-blind trials (ratio of the odds ratios, 0.52 [CI,
0.29 to 0.92]; P 5 0.024).

Quality Score and Intervention Effects
Compared with large trials, odds ratios were signif-

icantly exaggerated in small trials with low quality scores
(ratio of the odds ratios, 0.52 [CI, 0.28 to 0.96]; P 5
0.037) but not in small trials with high quality scores
(ratio of the odds ratios, 0.84 [CI, 0.43 to 1.64]; P 5
0.61). Odds ratios were significantly exaggerated in all
trials with low versus high quality scores (ratio of the
odds ratios, 0.56 [CI, 0.33 to 0.98]; P 5 0.042), but
not in small trials with low versus high quality scores
(ratio of the odds ratios, 0.62 [CI, 0.33 to 1.14]; P 5
0.12).

We performed an analysis limited to all trials with
inadequate allocation concealment to assess whether al-
location concealment explained the association between
quality score and intervention effects. In this analysis,
trials with low quality scores exaggerated intervention
effects significantly compared with trials with high qual-

ity scores (ratio of the odds ratios, 0.52 [CI, 0.29 to
0.92]; P 5 0.025). Thus, the association between the
quality score and intervention effects was not explained
by the reported allocation concealment. However, the
reported double blinding and the quality score over-
lapped considerably: Only 15 of 129 trials (12%) with
high quality scores lacked double blinding, and only 2
of 58 double-blind trials (3%) had low quality scores.
When we separately analyzed double-blind trials and tri-
als without double blinding, we found no significant
association between the quality score and the estimated
intervention effect. Thus, the association between the
quality score and intervention effects was largely ex-
plained by the reported double blinding.

DISCUSSION

Small trials with inadequate generation of allocation
sequence, inadequate allocation concealment, or inade-
quate or no double blinding may significantly exaggerate
intervention effects. Intervention effects in small trials
with adequate generation of allocation sequence, ade-
quate allocation concealment, or adequate double blind-
ing did not significantly differ from those in large trials.
Therefore, our findings suggest that trials with inade-
quate randomization and double blinding may contrib-
ute to discrepancies between the results of large random-
ized trials and meta-analyses.

Our study clarifies the evidence concerning the as-
sociation between reported methodologic quality and
intervention effects. First, adequate generation of the
allocation sequence and adequate allocation conceal-
ment should be required for adequate randomization.
Unlike previous investigators (9–12), we found that tri-
als with inadequate generation of allocation sequence
exaggerate intervention effects significantly. In accor-
dance with previous evidence (10–12), we found that
trials with inadequate allocation concealment also gen-

Table 4. Discrepancies between Small Trials, by Methodologic Quality

Comparison Ratio of Odds
Ratios (95% CI)

P Value

Small trials with adequate vs. inadequate generation of the allocation sequence 0.52 (0.28–0.93) 0.029
Small trials with adequate vs. inadequate allocation concealment 0.48 (0.25–0.92) 0.027
Small trials with adequate vs. inadequate or no double blinding 0.62 (0.33–1.15) 0.13
Small trials with adequate vs. inadequate follow-up 1.24 (0.56–2.74) .0.2
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erate exaggerated results. Despite the considerable over-
lap between generation of allocation sequence and allo-
cation concealment, our results suggest that both factors
may independently affect the estimated intervention ef-
fect. Second, Schulz and colleagues (10), who found a
significant association between intervention effects and
double blinding, included only trials on pregnancy and
childbirth. Our study supports their findings and ex-
tends the evidence by including trials from several ther-
apeutic areas. We also performed sensitivity analyses
limited to interventions, which could be blinded with
reasonable effort; these analyses did not change our con-
clusions (data not shown). Finally, previous studies have
questioned the reliability of reported losses to follow-up
(10, 29). In accordance with Schulz and colleagues’ re-
sults (10), we found no association between intervention
effects and reported follow-up.

Previous studies of the association between method-
ologic quality and intervention effects did not adjust for
sample size or assess the potential influence of publica-
tion bias (10–12), even though these factors may be
important. Small trials are more susceptible to publica-
tion bias than are larger trials (5–8). Furthermore, sam-
ple size has been associated with methodologic quality
(30). This may lead to speculation that the association
between methodologic quality and intervention effects
simply reflects publication bias. In our study, the aver-
age sample size of small trials with adequate and inade-
quate methodologic quality did not significantly differ,
indicating an equivalent risk for publication bias. Fur-
thermore, only two of the included meta-analyses
showed evidence of publication bias.

In agreement with the findings of Moher and asso-
ciates (11, 12) and Jüni and coworkers (15), we found
that trials with a low quality score on the scale developed
by Jadad and colleagues (14) significantly exaggerate in-
tervention benefits. Jüni and coworkers (15), who as-
sessed 25 quality scales, concluded that the outcomes of
different scales vary considerably (15). These findings
are not surprising, considering the lack of agreement on
the definition of quality among the scales (13, 15), but
they do not necessarily mean that all scales are invalid.
Reliable estimates of abstract constructs, such as quality
of life, can be obtained by using psychometrically devel-
oped and validated scales (27), and quality scales have
potential benefits.

We found a significant association between a psy-

chometrically developed quality scale (14) and interven-
tion effects. However, we also found that the scale has
several shortcomings. First, allocation concealment was
not included because of the low frequency of endorse-
ment (14). In accordance with previous studies (10–12),
we found a substantial risk for bias in trials with inade-
quate allocation concealment. Allocation concealment
should therefore be considered when methodologic
quality is assessed. Second, the scale consists of only
three items. Double blinding carries large weight in the
scale, and overlap between this component and the scale
was considerable. Furthermore, some interventions are
difficult or impossible to blind. Finally, the scale in-
cludes the reported follow-up that was not associated
with intervention effects and perhaps primarily concerns
the quality of the reporting. Accordingly, assessment of
methodologic quality should focus on generation of al-
location sequence, allocation concealment, and double
blinding.

Our study has limitations. First, the quality assess-
ments were unmasked. However, in agreement with pre-
vious findings (31), our unmasked and masked assess-
ments did not differ significantly, and masking would
not have greatly influenced our results. Second, meth-
odologic quality was assessed by using the published re-
ports, which may not reflect the actual design or execu-
tion of the trials. However, the association between the
reported methodologic quality and intervention effects
is very important because clinicians and researchers usu-
ally must use published reports. Few authors respond to
requests for further information (32), and authors of
low-quality trials may be less likely to reveal flaws.

Small trials are often conducted before larger trials.
Control treatments may have improved or changed in a
manner that could reduce the efficacy of the experimen-
tal treatment. This may be an alternative explanation for
discrepancies between the results of small randomized
trials with inadequate methodologic quality and large
trials. However, in our study, most small trials with ad-
equate and inadequate methodologic quality were pub-
lished at the same time. Furthermore, 50% of the in-
cluded trials were published from 1986 to 1992, and
80% were published from 1981 to 1992. This time
frame makes confounding by date less likely.

Another possible explanation for our findings is that
interventions may be implemented less thoroughly in
larger pragmatic trials. However, results of large trials
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and small trials with adequate methodologic quality
were in agreement.

In conclusion, the reported generation of allocation
sequence, allocation concealment, and double blinding
should be appraised before making causal inferences
about the effect of medical interventions. Furthermore,
methodologic quality should be incorporated into meta-
analyses to guard against bias. If the methodologic qual-
ity of the evidence is not considered, new interventions
may be implemented on the basis of misleading evi-
dence.

APPENDIX

Intervention effects (log odds ratio) in large trials and groups
of trials with adequate or inadequate methodologic quality were
estimated by using unconditional logistic regression. The regres-
sion models included indicator variables for intervention group,
trial, meta-analysis, and interactions between intervention group
and meta-analysis and trial nested within meta-analysis. The ef-
fect of methodologic quality was estimated by calculating the
ratio of odds ratios of intervention effects in 1) large trials versus
small trials with inadequate methodologic quality, 2) large trials
versus small trials with adequate methodologic quality, 3) large
and small trials with adequate versus inadequate methodologic
quality, and 4) small trials with adequate versus inadequate meth-
odologic quality.

The likelihood deviance was estimated to obtain a measure
of the residual variation in each model. The deviance with refer-
ence to degrees of freedom was used as a measure of overdisper-
sion, which may lead to underestimation of the true standard
error if not considered. Accordingly, an overdispersion parameter
was used to correct the covariance matrix by choosing the
“dscale” option in the “Genmod” procedure in SAS to estimate
more appropriate confidence intervals of the ratio of odds ratios.

“Methodologic quality” consisted of generation of the allo-
cation sequence, allocation concealment, double blinding, fol-
low-up, or quality score.
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