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REPLY TO DOWD ET AL.:

Dangerous to overemphasize the importance of
specificCOVID-19risk factorsbasedon(unadjusted)
macro-level analyses
Bruno Arpinoa,1

, Valeria Bordoneb, and Marta Pasqualinic

Dowd et al. (1) state that it is “dangerous to claim ‘no
clear association’ between intergenerational relation-
ships and COVID-19.”We agree. However, our paper’s
title (2) already specifies “from macro-level analyses.”
The main criticism in ref. 1 originates in a misunder-
standing of our macro-level analyses as a denial of risks
inherent to intergenerational relationships (IR). It is valu-
able to have the opportunity to clarify this point.

We aim to warn against simplistic interpretations of
macro-level correlations and clearly state that physical
contacts, whether intergenerational or not, favor virus
transmission. In the last months, in academia and on
(social) media, IR were claimed to be crucial in explain-
ing the high spread and lethality of COVID-19 in coun-
tries like Italy (“intergenerational contacts hypothesis”),
drawing on anecdotal evidence or very simple (simplis-
tic, wewould argue) country-level analyses. We showed
that similarly simple analyses do not support such a
macro-level hypothesis.

As our paper was not meant to be a direct reply to
Dowd et al.’s early study (3), it did not test their inter-
action effect. We used analyses similar to ref. 4, the
only study by then to have empirically examined the
relationship between IR and COVID-19.

We agree that our analyses could be improved in
many ways and admit in the paper that our approach
“demonstrates neither the existence nor the absence
of a causal link between intergenerational relation-
ships and the severity of COVID-19” (at the macro
level). Although case fatality rate (CFR) has several lim-
itations, this outcome allowed for consistency with
previous studies (including ref. 3) and our results were
confirmed when analyzing number of cases (2). Using

excess deaths is promising, and ongoing analyses
confirm our previous conclusions.

We agree that timing in severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) seeding is im-
portant. While our paper mentions that confounding
factors should also be considered, more complex
macro-level models will unlikely find a considerable
role for IR. This is confirmed by a recent study account-
ing for timing of epidemic onset and some con-
founders (5). Also, IR should be analyzed together
with other types of relationships (6).

We disagree with Dowd et al.’s (1) argument that
levels of IR are homogeneously high throughout Italy.
Italy’s huge regional heterogeneities in demographic
behaviors (7) and IR (8, 9) are also confirmed in our data
(2), showing, for example, that multigenerational core-
sidence varies between 31% and 52%, resembling the
country-level mean gap between Germany and Italy.

Individual-level data will allow for a better testing
of IR’s role. In this vein, the interesting Swedish study
(10) suggests that living in care homes is by far the
“riskiest” living arrangement and that contacts with
working-age individuals at home or in the neighbor-
hood increase the risk of death due to COVID-19.

Finally, we subscribe to Dowd et al.’s (1) statement
that “there is no reason to expect aggregate-level cor-
relations between IR and COVID-19 mortality.” Mimick-
ing their title, we argue that it is dangerous to draw
strong conclusions on specific risk factors for COVID-19
from (unadjusted) macro-level analyses, as also stressed
by others (11). This, and not the absence of individual-
level risk of transmission, was the point we made in
ref. 2.
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