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Appendix 2 (as supplied by the authors): Statistical considerations 
  
Table 1. Notation for the analysis of a parallel group randomised trial where the same measurement scale outcome 
is evaluated by both blind and nonblind assessors.  
 

Experimental 
treatment (T) 

 Blind average (X) and
standard deviation (Sx) 

Control treatment
(t) 

Blind average (X) and
standard deviation (Sx) 

  
(Xi, Yi), 
 i = 1, ... , M 
 

 
X ; SX  (xj, yj), 

    j = 1, ... , m 

 
x ; sx 

Nonblind average 
(Y) and standard 
deviation (Sy) 
 

 
Y ; SY 

 
Number of 
observations = M  
Degrees of freedom 
(d.f.) = M – 1 
 

Nonblind average 
and  standard 
deviation (Sy) 

y ; sy 
 
Number of 
observations = m 
Degrees of freedom 
(d.f.) = m – 1 

 
A standardised mean difference (SMD) is an effect estimate, such as X – x, divided by a purposely selected 
standardisation standard deviation (SD), generically named S. Likewise, a dSMD is a differential effect estimate (here, 
a bias estimate), B = (Y – y) – (X – x), divided by S. The S’s used in this study are 
 
  blind control S = sx ,   m – 1 d.f.,                                          (A1) 
 
  blind pooled S = (SX pooled with sx),   M + m – 2 d.f., (A2) 
 
with pooling in terms of the usual d.f.-weighted mean of the variances, and: 
 
  nonblind pooled S =  (SY pooled with sy),   M + m – 2 d.f. (A3) 
 
Whenever, as here, S is an observed SD and a Gaussian error distribution is pragmatically assumed, the impact of its 
inherent randomness is completely determined by the associated degrees of freedom (d.f.), generically called f. 
Notably, the resulting SMD or dSMD is beset with a statistical bias. It arises because 1/S is a biased standardisation 
factor (the usual SD formula ensures that S2 is unbiased; other powers of S are not). In Gaussian theory it is possible to 
devise as corrected standardisation factor, (1/S)c, where the correction  c = c(f) ~ 1 – 3/(4f – 1); in practice, it is close 
to 1.0. The resulting dSMD thus becomes: 
 
  dSMD  = (B/S)c .     (A4) 
 
By the theory of Gaussian models, B and S will be stochastically independent, no matter how S is chosen, so the 
squared standard error of this dSMD will consist of a term reflecting the conventional standard error of B and one 
reflecting the variability of S. Approximately 
 
     SE2{dSMD} =  [SE2{B} · S-2  +  B2 · [S-2  h]]c2 ,  (A5) 
 
where h = h(f) ~ 1/(2f – 7) represents the variability (relative variance) of a reciprocal SD estimate on f degrees of 
freedom. With the pertinent Student-t for the bias test available, viz. t = B/SE{B}, the formula simplified into: 
   

SE2{dSMD} =  SE2{B} · S-2  [1  +  t2 h]c2 .  (A6) 
 
When the further assumption is made that the SDs of the variables X, Y, x and y are identical and estimated by S, then 
the conventional SE2{B} estimate is 
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  S2[(2/M + 2/m)(1 – r)] ,   (A7) 
 
where r represents the estimated blind-nonblind correlation, assumed to be the same in the two treatment groups, 
i.e., ρ(Xi, Yi) = ρ(xj, yj). Consequently, one obtains a still simpler SE formula,  
 
 SE2{dSMD} = (2/M + 2/m)(1 – r)[1  +  t2 · h]c2 ,   (A8) 
 
in which the two right-most factors are close to 1.0 in most cases.   
 
The approach described above was adjusted in two situations. First, in two trials, Meltzer 2003 (1,2) and Landsman 
2010 (3) there was a discrepancy between the number of patients assessed blind and nonblind in the experimental 
group (M), or between the number of patients assessed blind and nonblind in the control group (m). We derived at an 
approximate M and m for both trials by choosing the lowest number of patients. Second, in one sensitivity analysis we 
standardised by different factors in the SMD based on the blind and nonblind assessments: the pooled blind SD was 
used to calculate SMDblind and the pooled nonblind SD to calculate SMDnonblind.  
 
Normally, the ideal situation would be to have access to correlation coefficients between blind and nonblind 
assessments, thus improving precision. However, correlations between blind and non-blind assessments may differ in 
trials with bias compared with those without bias, as a high degree of bias will theoretically induce a low degree of 
correlation. Thus, for a trial with no observer bias to have the same correlation coefficient as an otherwise identical 
trial with a high degree of observer bias the latter needs to have a compensatory decrease in the degree of random 
disagreement. Therefore, if the correlations were included in the main analysis, this could inappropriately impact on 
the meta-analytic estimate with trials with no bias receiving too much weight. 
 
Cross-over or split body designed trials 
A SE can be calculated that takes account of the paired trial design when information on the SD for the paired 
difference (di=Xi – xi) is available (SDd), either based on the blind assessor or the nonblind assessor, and under the 
assumption that the SDd is identical between control group and experimental group, and between the blind and 
nonblind assessors:  
 

SE {B} = sqrt(2SDd
2/M)    (A9) 

 
SE {dSMD} = SE{B}2 (1 + t2 h)/S2    (A10) 

 
The additional correlation between blind and nonblind assessments can be accounted for when individual patient data 
is available.   
 
Conversion of data for calculation of standardised mean difference  
In 10 parallel group trials we had access to complete data: post-treatment means, corresponding standard deviations 
and number of patients included in each group, both for the blind and for the nonblind assessments. 
 
We had no access to the original standard deviations in Taber 1983 (4); however, standard deviations were reported 
in another similar study that had used a comparable scale (5). 
 
Cohen 2004 (6,7) reported change from baseline, but not baseline values or post-treatment values. The transcripts of 
the FDA’s General and Plastic Surgery Devices Panel of the Medical Devices Advisory Committee included the baseline 
means of the blind assessments and an exact P-value for assessment of nasolabial folds (7). The transcripts also 
contained information on the difference between the medians of the blind and nonblind baseline assessments. Based 
on this information we calculated approximate baseline means for the nonblind assessment. Furthermore, we 
assumed that the standard deviation at baseline and post-treatment for both blind and nonblind assessments were 
approximately the same. The difference in standardized mean difference, when based on approximated post-
treatment values of nasolabial folds, was –1.10 (-1.30 to -0.90). The difference in standardized mean difference, when 
based on reported change from baseline (overall assessment) was similar, –1.02 (–1.28 to –0.78). 
 



 

Appendix to: Hróbjartsson A, Thomsen A, Emanuelsson F, et al. Observer bias in randomized clinical trials with blinded and 
nonblinded assessors of measurement scale outcomes: a systematic review. CMAJ 2013. DOI:10.1503/cmaj121505.  

Copyright © 2013 Canadian Medical Association or its licensors 
 
 

Narins 2010 (8) reported the post-treatment mean and the baseline means for the blinded assessment, along with 
complete data for change from baseline. We calculated the post-treatment values of the nonblind assessment, based 
on the assumption that the standard deviation for the post-treatment nonblind assessment was approximately the 
same as for the blind assessment. The difference in standardized mean difference, based on approximated post-
treatment values, was –0.11 (–0.29 to 0.07). When based on the reported change from baseline values the result was 
very similar, –0.07 (–0.33 to 0.19).  
 
Handling individual patient data 
We received individual patient data from two trials: Noseworthy 1994 (9) and Herberger 2011 (10). In Noseworthy 
1994 all randomised patients were accounted for. We chose as our preferred time of assessment the first post-
treatment time point for which all randomised patients could have been assessed (disregarding drop-outs), and 
analysed post-treatment assessments of “Expanded Disability Status Scale (EDSS) at 12 months”. In Herberger 2011, 
we encountered discrepancies between the results in the published paper and the file the authors sent us. We 
excluded the trial from our main analysis (see below). 
 
Cross-over trials and split-body trials 
We included three trials that were not of parallel group design. Narins 2010 (8) and Miller 2003 (11) were split-body 
trials. Ulm 1999 was a cross-over trial (12). 
 
Such designs usually imply a more precise estimate of treatment effect, as patients serve as their own controls, and 
hence a more precise estimate of the difference between treatment effects based on blind vs. nonblind outcome 
assessors. This however, requires the reporting of the SD of the paired difference (SDd), which is often missing. Our 
predefined analysis plan was to treat the data as deriving from parallel group trials, acknowledging that the trials 
would have less weight in the meta-analysis. The rationale for this was partly pragmatic as we had not expected to 
have SDd, and partly for comparative reasons, because we wanted our approach to be similar to that of our previous 
analysis of binary data. 
 
Unexpectedly, we did access SDd for all three trials. For Ulm 1999 (12), we used SDd from a roughly comparable trial 
using the same scale (13). For Narins 2010 (8) a confidence interval for the paired difference was reported, and for 
Miller 2003 (11) the exact P-value from a paired t-test was reported (though for a different time point), from which we 
derived at SDd. We used this information in a sensitivity analyses where we adjusted the SE(dSMD) in the three non-
parallel group trials.  
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