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Jennifer Thomas, Rafael Perera, Susannah Fleming, Carl Heneghan

Among studies with continuous outcomes in our systematic review comparing placebo effect
sizes with treatment effect sizes we calculated mean differences between to estimate placebo
effects, treatment effects, and the difference between placebo and treatment effects. In fact the
standardized mean difference should have been used. There was no error in the calculations
among studies with binary outcomes. We have corrected this error and revised Figs 3, 4 and 5
from our review here. Correcting the error strengthened our conclusion that there is rarely a
statistically significant difference (at P = 0.05 or lower) between the magnitude of placebo
effects and the magnitude of treatment effects. In the original review placebo effect sizes and
treatment effect sizes did not differ by a statistically significant amount in the three subgroup
analyses: all studies with objective outcomes (treatment effects larger), studies of anxiety
treatments (treatment effects larger), and studies where all criteria for ruling out bias were met
(placebo effects larger).
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Outcome Comparison N studies Standardized mean Heterogeneity Difference of differences (95%
P (participants) difference (95% CI) (I?) CI, P-value), random
Placebo effect (P-NT), -0.2556 (-0.3236 to - o
All random 115(7588) 0.1876) 42%
Treatment effect (T-P), -0.4143 (-0.5321 to - o
random 1158142 0.2964) 82%
Placebo (P-NT) versus -0.1230 (-0.2954 to 0.0493),
treatment (T-P) P=0.1618
A Placebo effect (P-NT), -0.1564 (-0.3027 to - o
Objective random 34(1622) 0.0101) 41%
Treatment effect (T-P), -0.4990 (-0.7988 to - o
random 34(1766) 0.1992) 87%
Placebo (P-NT) versus -0.3351 (-0.7538 to0 0.0835),
treatment (T-P) P=0.1167
S Placebo effect (P-NT), . -0.2863 (-0.3604 to - o
Subjective random 81(5966) 02122) 38%
Treatment effect (T-P), -0.3595 (-0.4742 to - o
random 81(6376) 0.2449) 76%
Placebo (P-NT) versus -0.0311 (-0.2013 to0 0.1390),
treatment (T-P) P=0.7199
Fig 3. Placebo versus treatment effects (continuous outcomes)
doi:10.1371/journal.pone.0147354.g001
Outcome Comparison N studies Standardized mean Heterogeneity Difference of differences
-omparis (participants) difference (95% CI) (1) (95% CI, P-value), random
Pain Placebo effect (P-NT), 39(2665) 103229 (:0.435410-0.2104)  43%
random
Treatment effect (T-P), 39(2995) -0.3985 (-0.6067 t0 -0.1904)  85%
random
Placebo (P-NT) versus -0.0371 (-0.3483 to 0.2742),
treatment (T-P) P=0.8155
Anxiety Placebo effect (P-NT), 7(238) -0.2860 (-0.6249 t0 0.0530)  37%
random
Treatment effect (T-P), 7(289) 07423 (1074 10 -04102)  44%
random
Placebo (P-NT) versus -0.3627 (-0.998, to 0.2728),
treatment (T-P) P=0.2633
Depression Placebo effect (P-NT), 7(399) -0.3411 (-0.6389 10 -0.0433)  42%
random
Treatment effect (T-F), 7(403) -0.5030 (-0.9373 10 -0.0687)  72%
random
Placebo (P-NT) versus -0.1370 (-0.6980 to 0.4240),
treatment (T-P) P=0.6322
Insomnia Placebo effect (P-NT), 6(175) 202220 (-0.5208 0 0.0769) 0%
random
Treatment effect (T-F), 6(203) -0.6477 (-L118 10-0.1771)  58%
random

Placebo (P-NT) versus
treatment (T-P)

-0.2837 (-0.8119 to 0.2445),
P=0.2925

Fig 4. Conditions tested in three or more trials (continuous outcomes)

doi:10.1371/journal.pone.0147354.9002
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Outcom Comparison N studies Standardized mean Heterogeneity Difference of differences
utcome ompariso (participants) difference (95% CI) (1») (95% CI, P-value), random
Clear Placebo effect (P-NT), random 14(1631) -0.4039 (-0.5714 t0 -0.2365)  60% —a—
Treatment effect (T-P), random 14(1984) -0.1597 (-0.2953 t0 -0.0241) __ 47% ——
Placebo (P-NT) versus treatment (T- 0.2073 (0.0421 to 0.3726),
P) P=0.0139 —4—
Unclear Placebo effect (P-NT), random 101(6363) 02187 (-0.2918 to -0.1457)  36% gl
Treatment effect (T-P), random 101(6209) 04395 (-0.5737 t0 -0.3052) __ 82% ——
Placebo (P-NT) versus treatment (T- -0.1760 (-0.3710 t0 0.0191),
P) P=0.077 ¢
'1);;"0“‘ ra€>  placebo effect (P-NT), random 62(3341) -0.1927 (-0.2814 t0 -0.1040)  28% ¢
5%
Treatment effect (T-P), random 62(3656) -0.4358 (-0.6008 to -0.2708) 80%
Placebo (P-NT) versus treatment (T- -0.1255 (-0.3661 t0 0.1151), 4
P) P=0.3066
——
'1);;'“‘“‘ TS placebo effect (P-NT), random 52(4026) -0.3228 (-0.4309 t0 -0.2148)  54%
5% ,
Treatment effect (T-P), random 52(4460) -0.4352 (-0.6279 to -0.2424) 87%
Placebo (P-NT) versus treatment (T- -0.1558 (-0.4271 t0 0.1156), ——
P) P=0.2606
Sample size > 50 Placebo effect (P-NT), random 45(5787) -0.2189 (-0.3089 t0 -0.1289) _ 61% +
Treatment effect (T-P), random 45(6230) -0.2705 (-0.4014 to -0.1396) 83% —4—
Placebo (P-NT) versus treatment (T- -0.0443 (-0.2353 t0 0.1467),
P) P=0.6494 ——
Sample size <50  Placebo effect (P-NT), random 70(1801) -0.3105 (-0.4126 to -0.2085) 12% o
Treatment effect (T-P), random 70(1963) -0.5611 (-0.7895 to -0.3326) 81%
Placebo (P-NT) versus treatment (T- -0.2100 (-0.5394 t0 0.1194), ——
P) P=0.2114 R
All criteria met __ Placebo effect (P-NT), random 8(1210) -0.4261 (-0.6498 t0 -0.2023)  71% ’ M '
Treatment effect (T-P), random 8(1527) -0.1144 (-0.2646 10 0.0358) __ 49% ——
Placebo (P-NT) versus treatment (T- 0.2614 (0.0707 to 0.4521),
P) P=0.0072 ¢
No criteria met Placebo effect (P-NT), random 38(1028) -0.3077 (-0.4376 to -0.1779) 6% ——
Treatment effect (T-P), random 38(1128) -0.5006 (-0.8365 to -0.1647) 85%
Placebo (P-NT) versus treatment (T- -0.0727 (-0.5572 t0 0.4119), +
P) P=0.7688 ) N )
L 4 |
—_
T T
-1 0.5 0 05 1

Fig 5. Trials with varying degrees of bias (continuous outcomes)

doi:10.1371/journal.pone.0147354.9003

Our corrected analysis revealed no statistically significant difference between placebo effect
sizes and treatment effect sizes in all but two subgroup analyses, and in both of them placebo
effects were larger. These were: all studies that reported clear allocation concealment, and stud-
ies where all criteria for bias ruled out (placebo effects larger). Since placebo effects appear to
be relatively greater when bias is ruled out, our corrected conclusions also reduce the possibility
that placebo effects are attributable to bias.

It is important to note that the placebo and treatment effects may not be independent. For
example large placebo effects could be correlated with small treatment effects. Hence there is
currently no perfect statistical solution to the problem of comparing effects of placebos and
treatments within three-armed trials (no treatment, placebo, treatment). However using the
within study difference in effects (placebo effect-treatment effect) and an estimate of the stan-
dard deviation of this comparison based on assuming (perhaps incorrectly) independence
between effects, allows the use of the standardized mean difference to obtain a pooled estimate
of the difference between these two effects.

Professor Stephen Senn assisted with the analysis that allowed us to recalculate the differ-
ences between placebo and treatment effects in this Erratum.
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