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The meta-analysis by Jolliffe and colleagues1 includes two cluster randomised controlled 

trials (RCTs) that were analysed as though they were individually randomised. This approach 

will overestimate the precision of the effect size for cluster RCTs. This is illustrated by 

imagining a cluster RCT where the outcome event is highly contagious, such that if one 

person in a randomised cluster is infected, all other people in the cluster are likely to become 

infected. If everyone experiences the same outcome in the cluster, the effective sample size is 

the number of clusters not the number of participants. On the other hand, if there is no 

relationship between the cluster of a participant and the outcome (ie they are completely 

independent), the cluster provides no additional information and the sample size is effectively 

the number of participants. This relationship for the cluster and the outcome is measured by 

the intracluster correlation coefficient (ICC) which can lie between 0 and 1: 0 means the 

outcome is completely independent, and 1 that all participants have an identical outcome. For 

most cluster RCTs, the ICC is in the range of 0.01-0.10. 

 

Incorporating cluster RCTs into a meta-analysis of individually randomised RCTs is not 

straightforward.2 Three approaches could be undertaken.2 If individual raw data are available, 

as for the cluster RCTs in the meta-analysis by Jolliffe, those data can be analysed using 

appropriate methods, (for these cluster RCTs, random-effects logistic regression would be 

one such approach), and the effect estimate for the study pooled with the data for the other 

RCTs. If individual patient data are not available, the effect size can be estimated by 

shrinking the sample size by the design factor which is calculated from the ICC and the 

average cluster size. Thus, the number of participants with the outcome and the total number 

of participants are divided by the design factor and the results analysed in standard fashion 

with the remaining RCTs. Finally, because the cluster RCTs have different study designs and 



require different analytic methods, it would be sensible to perform a sensitivity analysis 

where the cluster RCTs are excluded. 

 

For the current meta-analysis, when any of these three approaches are undertaken the results 

of the primary analysis change.3,4 Therefore, it would be helpful for readers if the publication 

reported the results of analyses in which the cluster RCTs are not analysed as though 

individually randomised. 

 

References 

1. Jolliffe DA, Camargo CA, Jr., Sluyter JD, Aglipay M, Aloia JF, Ganmaa D, et al. 

Vitamin D supplementation to prevent acute respiratory infections: a systematic 

review and meta-analysis of aggregate data from randomised controlled trials. Lancet 

Diabetes Endocrinol 2021; 9:276-92. 

2. Higgins JPT, Eldridge S, Li T, (editors). Chapter 23: Including variants on 

randomized trials. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page 

MJ, Welch VA (editors). Cochrane Handbook for Systematic Reviews of 

Interventions version 6.2 (updated February 2021): Cochrane; 2021. 

3. Bolland MJ, Avenell A, Grey A, Gamble GD. Vitamin D and acute respiratory 

infection: secondary analysis of a previous randomised controlled trial and updated 

meta-analyses. medRxiv 

2022:https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1. 

4. https://pubpeer.com/publications/7A8DA0A9B233618CB397F9DDF2A1A6 

 

  

https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1


Appendix:  

 

For review only (if required). Not intended for publication but to allow the verification that 

results of analyses do change when the cluster RCT is not analysed as individually 

randomised. Using all 3 methods, the pooled effect estimate is OR 0.94, 0.88-1.01. 

 

Individual data are only publicly available for Camargo 2012. Data from ViDiFlu are not 

available for analyses. 

 

Method 1: 

Individual patient data from Camargo 2012 analysed using random effects logistic regression 

accounting for cluster design. Effect estimate is 0.43 (0.16-1.10) as described in 

https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1 

 

Meta-analysis performed with Comprehensive Meta-analysis V2. 

 

Figure 1: analysis replicating analysis by authors (pooled effect size OR 0.92, 0.86-0.99) 

 

 
  

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit p-Value

Li-Ng 2009 0.85 0.451 1.607 0.619

Laaski 2010 0.53 0.283 0.988 0.046

Manaseki-Holland 20100.62 0.431 0.905 0.013

Urashima 2010 0.98 0.631 1.509 0.911

Majak 2011 0.24 0.062 0.903 0.035
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Lehouck 2012 1.11 0.592 2.075 0.748

Manaseki-Holland 20121.07 0.886 1.299 0.469

Murdoch 2012 0.85 0.280 2.592 0.777

Marchisio 2013 0.43 0.202 0.904 0.026

Rees 2013 0.96 0.687 1.343 0.814

Goodall 2014 0.72 0.488 1.053 0.090

Grant 2014 0.76 0.433 1.334 0.339

Tran 2014 0.92 0.652 1.292 0.624

Urashima 2014 1.33 0.693 2.556 0.391

Dubnov-Raz 2015 0.25 0.024 2.648 0.250

Martineau 2015 ViDiAs0.73 0.422 1.267 0.265

Martineau 2015 ViDiCO0.95 0.561 1.600 0.839

Martineau 2015 ViDiFlu1.22 0.380 3.935 0.737

Simpson 2015 1.14 0.142 9.213 0.900

Denlinger 2016 1.48 1.003 2.189 0.048

Gupta 2016 1.13 0.672 1.898 0.645

Tachimoto 2016 0.48 0.119 1.928 0.301

Arhiro 2018 0.51 0.269 0.983 0.044

Loeb 2018 1.18 0.769 1.799 0.455

Shimizu 2018 0.86 0.495 1.482 0.581

Aloia 2019 1.13 0.694 1.853 0.616

Hauger 2019 0.56 0.260 1.215 0.143

Bischoff-Ferrari 2020 0.99 0.835 1.179 0.930

Camargo 2020 1.02 0.902 1.159 0.731

Ganmaa 2020 1.01 0.895 1.137 0.888

Mandlik 2020 0.85 0.447 1.623 0.626

Pham 2020 0.97 0.907 1.034 0.341

Rake 2020 1.14 0.789 1.648 0.484

Reyes 2020 0.53 0.109 2.572 0.431

0.92 0.855 0.993 0.033
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Figure 2: analysis uses effect estimate for Camargo 2012 from individual patient data 

(highlighted) (pooled effect size OR 0.94, 0.88-1.01) 
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Method 2: 

 

Using ICC of 0.08 and design factor of 3.75 as calculated from individual patient data from 

entire trial, as described in 

https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1 

 

Thus, summary data for Camargo 2012 changes from 44/141, 53/103 to 11.7/37.6, 14.1/27.4 

 

Meta-analyses performed using Meta package in R. 

 

Figure 3: analysis replicating analysis by authors (pooled effect size OR 0.92, 0.86-0.99) 
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Figure 4: analysis uses effect estimate for Camargo 2012 from summary data adjusted 

for design factor (highlighted) (pooled effect size OR 0.94, 0.88-1.01) 

 

 

 
 

 

The ICC was calculated using the ICCbin package in R (anova method) and was 0.08. The 

authors responded https://pubpeer.com/publications/E6DBD1B0152D16244B71E72CEDA89D)  

that when only 2 arms of the Camargo 2012 are included, the ICC was 0.07 (no details of 

calculation provided), and therefore the design factor was 3.49.  

 

Using the above methods and restricting the dataset to two arms of the trial, the ICC (anova 

method, ICCbin package) was unchanged at 0.08 

 

Using a design factor of 3.49, as reported by the authors, summary data for Camargo 2012 

changes from 44/141, 53/103 to 12.6/40.4, 15.2/29.5 
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Figure 5: analysis uses effect estimate for Camargo 2012 from summary data adjusted 

for design factor reported by authors (highlighted) (pooled effect size OR 0.94, 0.88-

1.01) 
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Method 3: 

 

Sensitivity analysis excluding both cluster randomised trials that were analysed as 

individually randomised. Note- pooled effect size is same whether Camargo 2012 alone or 

Camargo 2012 and ViDiFlu are excluded. 

 

Figure 5: sensitivity analysis excluding Camargo 2012 and ViDiFlu (pooled effect size 

OR 0.94, 0.88-1.01) 
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