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Cluster vs. Robust Estimation of Risk Ratio us-
ing Expanded Logistic Regression

Dear Editor,
 In their article, Dr. Janani et al. discussed some methods 

to obtain adjusted risk ratio (RR).1 Among options, authors 
mentioned the method named “expanded logistic regression”, 
which consists in changing the original dataset by duplicating 
data of each individual that developed the outcome.2,3 In this new 

The probability of success in the original dataset will be equal to 

instead of an odds ratio.
This simple tool could be useful for calculating adjusted RRs 

even using not sophisticated software. The main problem with 

observed with the reference methods.4
It was suggested that robust standard errors (SE) are needed 

to account for the within-subject correlation resulted from the 
duplicated observations.1 However, robust estimation of SE 
does not solve that problem because the dependence of duplicate 
observations persists. 

Recently, Dwivedia et al. proposed the cluster option to correct 
5 Thus, each case and its 

duplicate would be considered within a cluster, which allows 
estimating RRs considering the dependence of these observations.

In order to represent the differences between robust estimation of 
SE and cluster option for logistic regression, this communication 
present an analysis comparing these two methods against log-
binomial regression.

For these purposes, it was used a simulated database, whose 
design was already described in another manuscript.4 Table 1 
presents the RR estimations obtained from four methods: log-
binomial regression (reference method), the ordinary ELR, ELR 
with robust SE (ELR-Robust) and ELR using the cluster option 
(ELR-Cluster).

RRs obtained from every method were similar each other. 

much wider than those observed with log-binomial regression. 
Robust estimation does not correct this problem; in fact, robust 

ordinary ELR (Table 1). On the other hand, ELR-Cluster allows 

binomial regression.

right strategy to correct the effects of data duplication. Thereby, 
it would be possible to adequately calculate the precision of RRs 
obtained in clinical studies. This is essential to estimate the effect 
of risk factors, as well as, the impact of health interventions.
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Reply,

Dear Editor,
We would like to thank Dr. Diaz-Quijano for taking time and 

reading our article. 
There are two types of robust standard errors available in statistical 

software, one assumes that the observations are independent; 
the other does not make any assumption about independence 
within cluster.1,2 Of course, only the latter is appropriate for 
clustered data and for this reason, it is used more commonly 
than the former. As explained by Dr. Yelland et al.3 and also in 
our article,4 we should account for within-subject correlation in 

Letter to the Editor

Method 
Risk Ratio for each Predictor (95%CI)

Predictor A Predictor B

Log-Binomial 1.91 (1.59 – 2.29) 3.08 (2.56 – 3.71)

Expanded Logistic Regression (ELR) 1.91 (1.44 – 2.53) 3.08 (2.36 – 4.03)

ELR-Robust 1.91 (1.44 – 2.53) 3.08 (2.36 – 4.03)

ELR-Cluster 1.91 (1.57 – 2.32) 3.08 (2.56 – 3.71)

ELR-Robust: Expanded Logistic Regression with robust estimation of standard errors. 
ELR-Cluster: Expanded Logistic Regression using option of cluster. 

Table 1. Comparison of methods to estimating adjusted risk ratios based on logistic regression. 
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which was named as “expanded logistic regression” method in 
our paper. One possibility is using the cluster robust standard error 
which was simply called “robust standard error” in our paper in 
accordance with most statistical literature.6

For example, we can use PROC GENMOD in SAS and to 
compute robust standard errors, we need to use REPEATED 

SUBJECT in the REPEATED statement. In R software, we 
can use geeglm() function in library (geepack) and specifying a 

Similarly, one can use “vce (cluster id)” option in Stata. We know 
that this approach produces cluster robust standard errors. In our 
large simulation study, we also used cluster robust standard errors 
using geeglm() function of R package geepack to account for 
within-duplicated subject correlation in the augmented dataset. 
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