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Commentary

Research on tobacco harm reduction (THR), and particularly 
on electronic cigarettes (e-cigarettes), remains a highly con-
troversial topic in the scientific community. The controversy 
is also sustained by research, which is often poorly designed, 
conducted, and interpreted [1]. Dissemination of inaccurate 
information on smoke-free alternatives in the media con-
tributes to public skepticism and uncertainty, particularly 
among smokers, who as a result are discouraged from adopt-
ing reduced-risk lifestyles.

Due to the limited evidence on the health impact of e-cig-
arettes from longitudinal cohorts, several cross-sectional 
studies have been published instead, mostly showing that 
e-cigarette use may be associated with diseases of the res-
piratory and the cardiovascular system. For example, Parekh 
et al. analyzed the 2016 and 2017 Behavioral Risk Factor 
Surveillance System (BRFSS), a cross-sectional popula-
tion survey in the United States, to examine the “risk of 
stroke” with e-cigarette use [2]. They reported that switching 
from combustible cigarettes to e-cigarettes does not con-
fer stroke benefits, but e-cigarette users who were former 
or current cigarette smokers had significantly higher odds 
of stroke even compared with current smokers. Discussion 

about “risk” of stroke clearly implies a specific temporal 
sequence of events, i.e., that exposure to the “risk factor” (in 
this case, to e-cigarettes) precedes the development of the 
disease (stroke) [3]. However, no information on the timing 
of e-cigarette use initiation and of stroke occurrence was 
available in BRFSS.

This is not an isolated case. Cross-sectional data such as 
BRFSS and National Health Interview Survey (NHIS) do 
not contain any information on exposure initiation or diag-
nosis. Therefore, they should not be used to make causal 
inferences, unless questions that would generate information 
about the age of disease diagnosis and of tobacco and nico-
tine use initiation were introduced. Despite these unacknowl-
edged limitations, BRFSS and NHIS data have been used to 
show relationships between e-cigarette use and smoking-
related diseases in multiple papers, which have been often 
accompanied by press statements communicating messages 
that could be interpreted as causal inferences. Consequently, 
these studies on e-cigarettes are reiterating the same poten-
tial mistake confusing associations with causation, leading 
to unreliable conclusions [1]. Remarkably, although specific 
information about age of e-cigarette initiation and timing of 
first diagnosis are available in the Population Assessment 
of Tobacco and Health Survey (PATH), these have been 
overlooked.

To examine the reliability of associations found in cross-
sectional studies, Rodu and Plurphanswat have used data 
from the PATH Wave 1, which has information about the 
age of disease diagnosis and tobacco and nicotine use ini-
tiation [4].

The authors have provided cogent and convincing evi-
dence based on a creatively simple assessment of data from 
the first wave of the PATH survey that smoking-related dis-
eases (COPD, emphysema, myocardial infarction and stroke) 
were only rarely diagnosed in respondents who had initiated 
e-cigarette use prior to the age of diagnosis of these disor-
ders, while, in marked contrast, these diseases were nearly 
always diagnosed following (mostly many years after) the 

 * Polosa Riccardo 
 polosa@unict.it

1 Center of Excellence for the Acceleration of Harm 
Reduction (CoEHAR), University of Catania, Catania, Italy

2 Department of Clinical and Experimental Medicine, 
University of Catania, Catania, Italy

3 Institute of Internal Medicine, AOU 
“Policlinico–V. Emanuele”, Via S. Sofia, 78, Catania, Italy

4 ECLAT Srl, Spin-off of the University of Catania, Catania, 
Italy

5 Smoking Behavior Research Unit, Department of Public 
and Community Health, University of West Attica, Athens, 
Greece

http://orcid.org/0000-0002-8450-5721
http://crossmark.crossref.org/dialog/?doi=10.1007/s11739-022-03163-x&domain=pdf


 Internal and Emergency Medicine

1 3

age of initiation of smoking. Disease cases among smokers 
that definitely occurred after first exposure represented 97% 
of all cases for COPD, 96% for emphysema, 98% for myo-
cardial infarction and 93% for stroke. Indeed, most of these 
diseases were ultimately diagnosed in respondents who initi-
ated smoking prior to 18 years of age. As the authors cor-
rectly point out, cross-sectional population-based data that 
fail to include data on the age of initiation of e-cigarette and 
combustible cigarette use cannot be relied on for drawing 
conclusions regarding potentially causal associations with 
typical smoking-related diseases. This is further complicated 
when you take into account the duration of exposure and the 
fact that most adult e-cigarette users are current or former 
smokers.

What the authors accomplished was so conceptually sim-
ple and fundamentally important that we are very surprised 
that no one, particularly any of the authors of the PATH sur-
vey publications, had carried out a similar assessment previ-
ously. Moreover, reviewers of the many PATH, BRFSS, and 
NHIS based papers showing a relationship between e-cig-
arette use and smoking-related diseases appear not to have 
considered the critical importance of the timing of events.

And this relates to the next question. How was it pos-
sible that the peer review process at highly respected sci-
entific Journals has failed to detect such fatal flaws and has 
allowed publication of low-quality papers lacking inclusion 
of such key factors essential for the interpretation of their 
analysis? The unopposed acceptance of these (low-quality) 
papers by prestigious journals is symptomatic of a signifi-
cant dysfunction in scientific publishing, which is distort-
ing the practice of science. Of course a problem with peer 
review is that it often does not detect errors, including some 
very major mistakes [5]. But this is understandable given the 
well-known limitations of the peer review process. However, 
the main problem is that in the context of highly polarized 
scientific debates (as in e-cigarette research) the peer review 
process becomes strongly biased for or against a certain nar-
rative. Peer review might be described as a process where 
the 'establishment' decides what is important and what is 
not. There are many examples of peer review turning down 
hugely important work or praising scientific lies [6].

The findings by Rodu and Plurphanswat are an important 
reminder that association should not always be interpreted as 
causation [4]. This is crucial not only for study manuscripts, 
which usually exemplify this limitation, but also for relevant 
press releases which often make oversimplified causal inter-
pretations that may be highly misleading. Additionally, the 
authors showed the possibility for reverse causation, i.e., that 
having a diagnosis for respiratory or cardiovascular disease 
might be the reason for smokers to switch to e-cigarette use 
[4]. Finally, they provide useful insight for improving the 
structure of cross-sectional survey questionnaires. Inclu-
sion of questions about the timing of disease diagnosis and 

of initiation of exposure to smoking or alternative nicotine 
products appears to be an appropriate measure to reduce 
the risk of misinterpreting associations and to more accu-
rately explore the link between nicotine products and disease 
development.

Funding This Commentary received no external funding.

Declarations 

Conflict of interest RP is full tenured professor of Internal Medicine at 
the University of Catania (Italy) and Medical Director of the Institute 
for Internal Medicine and Clinical Immunology at the same University. 
He has received grants from U-BIOPRED and AIR-PROM, Integral 
Rheumatology & Immunology Specialists Network (IRIS), Founda-
tion for a Smoke Free World, Pfizer, GlaxoSmithKline, CV Therapeu-
tics, NeuroSearch A/S, Sandoz, Merk Sharp & Dohme, Boehringer 
Ingelheim, Novartis, Arbi Group Srl., Duska Therapeutics, and Forest 
Laboratories. He is founder of the Center for Tobacco Prevention and 
Treatment (CPCT) at the University of Catania and of the Center of 
Excellence for the Acceleration of Harm Reduction at the same uni-
versity. He receives consultancy fees from Pfizer, Boehringer Ingel-
heim, Duska Therapeutics, Forest Laboratories, CV Therapeutics, and 
Sermo Inc. He is being paid textbook royalties from Elsevier. He is 
also involved in a patent application for ECLAT Srl. He is an unpaid 
scientific advisor for Lega Italiana Anti Fumo (LIAF) and the Interna-
tional Network of Nicotine Consumers Organizations (INNCO); and 
he is Chair of the European Technical Committee for Standardization 
on “Requirements and test methods for emissions of electronic ciga-
rettes” (CEN/TC 437; WG4). KF is an external research associate at 
the Smoking behavior research unit, Department of Public and Com-
munity Health, University of West Attica, Greece. He has no COI to 
report for the past 5 years.

Informed consent For this type of article, informed consent is not 
required.

Human and animal rights This article does not contain any studies 
with human participants or animals performed by any of the authors.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Hajat C, Stein E, Selya A, Polosa R, CoEHAR study group 
(2022) Analysis of common methodological flaws in the high-
est cited e-cigarette epidemiology research. Intern Emerg Med 
17(3):887–909

http://creativecommons.org/licenses/by/4.0/


Internal and Emergency Medicine 

1 3

 2. Parekh T, Pemmasani S, Desai R (2020) Risk of stroke with e-cig-
arette and combustible cigarette use in young adults. Am J Prev 
Med 58(3):446–452

 3. Farsalinos K, Abrams D, Niaura R (2020) Can the association 
between electronic-cigarette use and stroke be interpreted as risk 
of stroke? Am J Prev Med 58(6):895–896

 4. Rodu B, Plurphanswat N (2022) Cross-sectional e-cigarette studies 
are unreliable without timing of exposure and disease diagnosis. 
Intern Emerg Med. https:// doi. org/ 10. 1007/ s11739- 022- 03141-3

 5. Schroter S, Black N, Evans S, Godlee F, Osorio L, Smith R (2008) 
What errors do peer reviewers detect, and does training improve 

their ability to detect them? J R Soc Med 101:507–514. https:// 
doi. org/ 10. 1258/ jrsm. 2008. 080062

 6. Horrobin DF (1990) The philosophical basis of peer review and 
the suppression of innovation. JAMA 263:1438–1441. https:// doi. 
org/ 10. 1001/ jama. 263. 10. 1438

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s11739-022-03141-3
https://doi.org/10.1258/jrsm.2008.080062
https://doi.org/10.1258/jrsm.2008.080062
https://doi.org/10.1001/jama.263.10.1438
https://doi.org/10.1001/jama.263.10.1438

	A tale of flawed e-cigarette research undetected by defective peer review process
	Commentary
	References




