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Abstract 

Objectives: The aim of this study is to establish the inter-rater reliability of the CQS-2 and to test the 

null-hypotheses that it does not differ significantly from that of the first CQS version (CQS-1).  

Methods: Four independent raters will be selected to rate 45 clinical trial reports using CQS-1 and 

CQS-2. The raters will remain unaware regarding each other’s participation in this study until all 

rating is completed. Each rater will receive only one rating-template at a time in a random sequence 

for CQS-1 and CQS-2 rating. Raters will complete each template and send these back to the principal 

investigator via email. Each rater will receive her/his next template two weeks after submission of 

the completed previous template. The inter-rater reliabilities for the overall appraisal score of the 

CQS-1 and the CQS-2 will be established by use of the Brennan-Prediger coefficient.  The 

coefficients of both CQS versions will be compared by use of the two-sample z-test. All data analysis 

will be carried out using SAS statistical software.  A 5% significance level will be used. During 

secondary analysis, we will establish the inter-rater reliability for each single criterion and each 

corroboration level for both CQS versions. 

Reporting: The results of this study will be reported in line with the Guidelines for Reporting 

Reliability and Agreement Studies (GRAAS). The final report will be made available online as 

preprint in one of the major preprint repositories and submitted to a peer-reviewed journal. 
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Introduction 

The Composite Quality Score (CQS) is a novel appraisal tool for prospective, controlled, clinical 

therapy trials, based on the deductive falsification approach [1].
 
 Trial appraisal that follows such an 

approach, assumes that any trial design characteristic (or the lack thereof) which lies outside a 

particular set of applied trial appraisal criteria, such as that of the Jadad scale [2] or Cochane’s Risk 

of Bias (RoB) tool [3,4], may completely falsify the truthfulness of trial results and thus rejects any 

confidence in ‘low bias risk’ or high ‘Quality of Evidence’ (QoE). Consequently the approach 

accepts that in principle, it is impossible to establish, i.e.: inductively verify, ‘low bias risk’ or high 

QoE for any trial. Instead, the CQS follows the concept that, although high QoE cannot be proven, it 

is possible to establish with high certainty, whether the quality of evidence is low. Low QoE is 

recognized when characteristics that are essential for a therapy trial, in order to reflect the true effect 

estimate, are absent [5]. 

The first version of the CQS (CQS-1) was developed as a composite of trial appraisal 

categories for, both, systematic and random error. The CQS-1 appeared to have been sufficient for 

trial appraisal in the field of restorative dentistry, where only two from the total of 683 trial reports 

where not rated with high confidence as of low QoE [6]. In addition, Mickenautsch et al. (2021) 

investigated the CQS-1 inter-rater reliability. The results showed an ‘almost perfect’ inter-rater 

reliability, according to the Landis/Koch Kappa’s Benchmark Scale (Brennan-Prediger coefficient 

0.95; 95% CI: 0.87 – 1.00) that was statistically significantly higher that that of the first version of 

Cochrane’s RoB tool [7]. 

However, while the current CQS-1 appeared to have been sufficient for clinical trial appraisal 

in the field of restorative dentistry, other fields of clinical therapy may contain a higher number of 

trials that would pass its three simple, non-restrictive criteria. For that reason a new CQS version 

(CQS-2) was developed based on meta-epidemiological study evidence. Subsequently, one new 

criterion concerning double blinding was added and criterion II and III of the original CQS version 
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amended [8]. These changes raise the questions whether the CQS-2 is associated with high inter-rater 

reliability, too, and whether such reliability differs from that of the CQS-1? 

Therefore, the aim of this study is to establish the inter-rater reliability of the CQS-2 and to 

test the null-hypotheses that it does not differ significantly from that of the CQS-1.  

 

Methodology 

Rater selection  

One independent rater will be selected from a cohort of academics known to each of the 

investigators: SM, SR, IM and VY based on the following criteria (to the best of the investigators’ 

knowledge):  

(i) Knowledge of research methodology; 

(ii) Potential and/or demonstrated past interest in conducting systematic reviews of clinical 

trials; 

(iii) Independent from each other and from the investigators: SM, SR, IM and VY (e.g. no 

joint publication listed in PubMed or other known prior academic collaboration); 

(iv) Positive response to the written invitation for participation as rater. 

Hence a total of four independent investigators will be selected. From the potential number of raters 

contacted, the first four will be selected who agree to participate. The number of raters (N = 4) is 

determined in accordance with a similar study to assess the inter-rater reliability of the CQS-1, 

published elsewhere [7]. Rater selection will be quasi-random, i.e. although no selection according to 

a random sequence will be conducted, acceptance to participate by each rater will be left to chance. 

Raters will be free to accept or decline a once-off written invitation without any further afford by the 

investigators to secure study participation. In order to assure rater independence, no rater-interaction 

will take place during the rating process, thus avoiding any interaction effect on the results. 
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Rater blinding 

The raters will remain unaware regarding each other’s participation in this study until all rating is 

completed. However, in order to investigate the use of the CQS-2 under conditions as close as 

possible to the practical routine of trial appraisal, the raters will not be blinded to the trial reports’ 

references, author names and affiliations, as well as acknowledgments and funding sources. In 

addition, in order to obtain raters’ informed consent regarding their participation in this study they 

will receive information about the full content of the study protocol. Hence, each rater will be aware 

that her/his judgment will be compared with those of other raters. 

 

Sample size calculation 

The number of required trial reports is calculated based on a minimum expected agreement between 

raters of 70%, and a 95% confidence interval of 15%, using the appropriate formula for sample size 

calculation:  N = 1/E
2
 (with N = number of required articles and E = confidence interval) [9]. In line 

with the applied sample size calculation method, a minimum number of 44 (rounded to 45) required 

trial reports is determined. 

 

Trial report selection 

The 45 trial reports will be selected from PubMed. The database will be searched using the search 

term ‘prospective AND clinical AND controlled AND trial’ with the set limits: ‘Abstract’, ‘Free full 

text’ [Text availability], ‘Clinical trial’ [Article type], ‘From 2022/1/1 to 2022/05/31’ [Publication 

date], ‘Best match’ [Display options]. Citation abstracts will be checked whether they describe a 

prospective, clinical, controlled trial, published in English language. The first 45 relevant citations 

will be selected (trial protocols or trials in other publication language than English will not be 

included).  
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Trial rating process   

Each rater will receive from the principal investigator (SM) via email a download link for the 45 trial 

reports and a MS Excel assessment template for both CQS versions that are prepared in line with 

published specifications for each appraisal method [7,8]. Each rater will receive only one template at 

a time in a random sequence for CQS-1 and CQS-2 rating. The random sequence will be generated 

using block randomization (Block size = 2) out of a total of 8 rating events. Raters will enter their 

rating results into the template and send these back to the principal investigator via email. Each rater 

will receive her/his next template two weeks after submission of the completed previous template.  

 

The Composite Quality Score (CQS) 

The CQS includes: (i) binary trial report rating per appraisal criterion (Scores: 0 = invalid/falsified, 1 

= corroborated); (ii) multiplication of individual rating scores to an overall appraisal score and (iii) 

identification of invalid/falsified trial reports based on a zero overall appraisal score.  

 

(i) CQS-1 

The CQS-1 was originally developed as a composite of two trial appraisal categories for systematic 

and random error [7]. For each category the following criteria were set: 

(a) Systematic error (Randomisation) 

Criterion I: ‘Randomisation’ for allocation to treatment groups is in some form reported in the text 

(Yes = 1 / No = 0); 

Criterion II: Concealing of the random allocation is in some form reported in the text (Yes = 1 / No 

= 0). 

(b) Random error (Sample size) 

Criterion III: The sample size of any particular treatment group reported in the trial report is not 

less than N = 200 (Yes = 1 / No = 0).  
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The minimum sample size limit (N) was calculated using the formula: N = {([P1 x (100 - P1)]+ [P2 x 

(100 - P2)])/(P2 - P1)
2} x f(α,β) [10] and was based on the assumption that the difference in 

intervention effect between study groups (P1 - P2) is not less than 10%, with α = 5% and β = 20%, 

i.e.: f(α,β) = 7.9 [11].  

 

(ii) CQS-2 

The CQS-2 is an update of the CQS-1 and based on a systematic review with meta-analysis of meta-

epidemiological study evidence, concerning the lack of trial design characteristics associated with 

over- or under estimation of the correct effect estimate due to systematic error alone [8]. In contrast 

to the CQS-1, the CQS-2 does not include a category for random error. The following criteria were 

set: 

Criterion I: ‘Randomisation’ for allocation to treatment groups is in some form reported in the text 

(Yes = 1 / No = 0); 

Criterion II:  

(i) Keeping of the random allocation sequence in a locked computer file; and 

(ii) Translation of the sequence into identical, coded, serially administered containers and/or 

sealed, opaque envelopes; and 

(iii) Reassurance that the person who generated the sequence did not administer it.  

are in some form reported in the text (Yes = 1 / No = 0) 

Criterion III: Double-blinding or the blinding of at least two out of the three groups: trial 

participants; trial personnel and trial outcome assessors in some form reported in the text (Yes = 1 / 

No = 0) 

Criterion IV: The sample size of any particular treatment group reported in the trial is not less than 

N = 100 (Yes = 1 / No = 0) 
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Statistical analysis 

The inter-rater reliabilities for the overall appraisal score of the CQS-1 and the CQS-2 will be 

established by use of the Brennan-Prediger coefficient [9].  The coefficients of both CQS versions 

will be compared by use of the two-sample z-test. All data analysis will be carried out using SAS 

statistical software [12].  A 5% significance level will be used. 

 During secondary analysis, we will establish the inter-rater reliability for each single 

criterion and each corroboration level [5] (for CQS-1: C1-3; for CQS-2: C1-4) for both CQS 

versions, as described above. 

 

Reporting 

The results of this study will be reported in line with the Guidelines for Reporting Reliability and 

Agreement Studies (GRAAS) [13]. The final report will be made available online as preprint in one 

of the major preprint repositories and submitted to a peer-reviewed journal. 
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