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Issues estimating burden of respiratory disease attributable to second-hand smoke exposure at
home in children in Spain

To the Editor

In their study, Continente et al. (2019) titled: “Burden of respiratory
disease attributable to secondhand smoke exposure at home in children
in Spain (2015)” estimated the burden of respiratory disease (asthma,
otitis media (OM), and lower respiratory infections (LRI)) caused by
secondhand smoke (SHS) exposure using the population attributable
fraction (PAF). Prevalence of exposure was obtained from a telephone
survey of 2411 Spanish households with children ranged 0 to11 years
old. The outcomes were incident and hospitalization cases of asthma,
OM and LRI. The authors did not have access to raw data to estimate the
risk ratio (RR) for SHS exposure. They calculated the PAF for SHS ex-
posure based on the pooled odds ratios (ORs) reported in external meta-
analyses.

In the estimation of the burden of disease section, it was indicated
that population attributable fraction (PAF) of SHS exposure for incident
cases and hospitalization cases were estimated using Levin's formula. In
Levin's formula, pe is the proportion of the population exposed to SHS
and RR is causal risk ratio for the SHS (or odds ratio (OR) in case of
uncommon outcome).
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However, there are several concerns in the analysis.
First, the main problem with this analysis is the inappropriate use of

Levin's formula. Levin's formula is unbiased only in the absence of
confounding and effect modification (Darrow and Steenland, 2011;
Mansournia and Altman, 2018). In observational studies that are liable
to confounding, the Miettinen formula (PAF = pc(RRadj − 1) / RRadj) is
appropriate for use in practice (Mansournia and Altman, 2018) where
Pc is the prevalence of exposure among the cases.

Second, they incorrectly used a pooled adjusted odds ratio (OR) in
place of adjusted risk ratio (RRadj) which can introduce further bias
depending on the rarity of the outcomes.

Third, the pooled adjusted OR estimates derived from the meta-
analyses which included cross-sectional and case-control studies are
subject to several biases including reverse causality, recall bias, and
residual confounding. These are other sources of biases in the reported
PAF estimates.

Fourth, calculation of the burden of incident cases and hospitali-
zation cases attributable to SHS by sex and age group using one pooled
adjusted OR is improper. Exposure and outcomes must be defined si-

milarly for PAF and odds ratio (OR) (Flegal, 2014).
In sum, we recommend using the Miettinen PAF formula for SHS

exposure with acknowledgment of the biases in the estimation of the
adjusted RR.
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