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Never-smokers are being diagnosed with lung cancer at an alarmingly increasing rate in Asian countries 
[1]. This trend is a major cause for concern. Lung cancer has been attributed to genetic susceptibil-
ity, occupational hazards, poor air quality due to pollution, second-hand smoking, however the logi-

cal explanation for third hand smoking (THS) is not well established. It has been suggested that second-hand 
smoking is the most important factor [2]. Interestingly, a single centre study found that, there is no difference 
in the likelihood of lung cancer survival between people who have smoked throughout their lives and those 
who have never smoked [3]. A recent article published in the Lancet examined the patterns and burden of 
chronic lung diseases over the past nearly twenty years and listed both smoking and passive smoking as risk 
factors. However, there is data that contradicts this, suggesting that there is a lesser likelihood of getting lung 
cancer from second-hand smoke (SHS). Because of this, the question of whether or not oxidative DNA dam-
age can be caused by SHS has been brought into question [4].

Third hand smoking is defined as the persistent residue produced by aged second-hand smoke that adheres 
to indoor dust and surfaces and reemits into the air, posing a public health risk. The characteristics of THS are 

being universally present, having a nature that has persisted for a long 
time and being unconscious to the population that is being affected by it. 
It is a way of thinking about exposure to tobacco and its products that is 
indirect and takes place over a longer period of time. However, the most 
significant distinction lies in the fact that THS includes not only the in-
halational route but also the ingestive route and topical route. THS can 
affect people of all ages, from infants to the elderly, and it is a major risk 
factor and contributor to the development of a variety of cardiovascular 
and pulmonary conditions, including lung cancer [5]. Another intrigu-

ing discovery was that people who had never smoked had a higher incidence of lung cancer than people who 
smoked, suggesting that there is a third factor in addition to active and passive smoking [6].

PATHODYNAMIC MECHANISMS OF THIRD HAND SMOKING
THS and its relationship to lung cancer warrants greater scientific inquiry, as very little is known about it at 
this time. This is in contrast to the well-established link between SHS and lung cancer. A recent study based 
on self-reporting questionnaires found that, subjects who were exposed to third-hand smoke had significant 
levels of salivary cotinine similar to the individuals exposed to SHS [7]. Therefore, third-hand smoke is consid-

The silent assassin:  
Third hand smoking
Delfin Lovelina Francis1* , Saravanan Sampoornam Pape Reddy2*

1 Department of Public Health Dentistry, Saveetha Dental College & Hospitals, Saveetha Institute of Medical and Technical Sciences 
(SIMATS), Saveetha University, Chennai, Tamilnadu, India

2Department of Periodontology, Army Dental Centre (Research & Referral), Army Hospital, New Delhi, India

*Joint first authors.

Third-hand smoking is a potentially dan-
gerous and widely disregarded public 
health issue mainly affecting vulnerable 
age groups including young children 
and the elderly in particular.

© 2022 THE AUTHOR(S)
JoGH © 2022 ISoGH

Cite as: Francis DL, Reddy SSP. The silent assassin: Third hand smoking. 
J Glob Health 2022;12:03079.

Electronic supplementary material: 
The online version of this article contains supplementary material.

http://orcid.org/0000-0002-3355-1322
http://orcid.org/0000-0003-1391-6125
https://creativecommons.org/licenses/by/4.0/legalcode


V
IE

W
PO

IN
TS

2022  •  Vol. 12 •  03079 2 www.jogh.org •  doi: 10.7189/jogh.12.03079

The identification and prevention 
of third-hand smoking as a possible 
risk factor for lung cancer should 
be included into the global public 
health policymaking.

ered a potential ubiquitous predisposing factor for lung 
cancer and chronic lung diseases. This is highly unrec-
ognized among medical professionals and is presenting a 
grave ongoing public health hazard given that third-hand 
smoke is considered to be omnipresent. This in and of it-
self raises a significant issue regarding the validity of non-
smoker status in the well-established literature that has 
been published in the past. The segment of the popula-
tion that is totally shielded from exposure to third-hand 
smoke is going to be an area of focus in forthcoming re-
search related to tobacco smoking and related topics [8].

Traditional smoking results in increased exposure to SHS 
and THS because of the formation of harmful pyridinyl 
radicals (high potential species related to lung cancer) as a 
result of thermal dissociation kinetics of nicotine at higher 

temperatures. However, smoking devices of the third generation, which operate at temperatures that are signifi-
cantly lower than those of their predecessors, are said to be less hazardous. Tobacco use has been extensively re-
searched and validated as a possible contributor to tobacco use syndrome and THS, whereas the same cannot be 
said for electronic cigarettes [9]. Additionally, it was demonstrated that the use of heat-not-burn tobacco products 
led to a significant decrease in the function of the vascular endothelial cells and induced an excessive amount of 
oxidative stress. Even though there was a significantly lower amount of nitrosamine emissions in comparison to 
traditional tobacco smoking, it was discovered that they were still detrimental to the cardiovascular health [10].

The biomonitoring of tobacco exposure research is the target biomarker for 
tobacco-specific biomarkers as well as biomarkers that are related to tobac-
co use [11]. Over the course of several decades, nicotine and its by-products 
were analysed from urine, serum, saliva, and gingival crevicular fluid in order 
to characterize the type of exposure, its extent, and its nature. However, none 
of these have been validated and demonstrated to be an accurate tobacco bio-
marker. On the other hand, the confirmation of the same for subjects who 
were exposed to third-hand smoke is almost non-existent in the literature that 
is currently available.

When it comes to third-hand smoke, just as there are no safe levels of exposure to second-hand smoke, the 
same goes for THS, which is completely hidden and requires research with rigorous criteria. In addition to 
this, there is a notable trend that points to a decline in the incidence of lung cancer that can be attributed to 
second-hand smoke as well as a reduction in the number of deaths that are caused by second-hand smoke. On 
the other hand, there was a significant rise in the number of cases of lung cancer that were caused by factors 
other than smoking. This was the case on the other end of the spectrum. The majority of studies that are con-
ducted in the field of public health make use of an index called the “Estimated Annual Percentage Change” to 
describe the epidemiological trends in the burden of diseases. However, the vast majority of these studies have 
only conducted a combined analysis of active and passive smoking to demonstrate an increased risk of devel-
oping lung cancer. In addition, the majority of the studies relied on the data that were self-reported and were 
based on historical recall. When combined with a genetic predisposition, second-hand smoke plays a signifi-
cant part in the process of tumour angiogenesis, as seen in some cases of breast cancer [12].

PUBLIC HEALTH CONCERN
Children were found to be particularly susceptible to the effects of any form of passive smoking in the course of 
a smoke-free school interventional pilot randomized trial [13]. To this day, THS has not been able to be quanti-
fied or categorized and there is lack of data to explain the possible relationships between THS and lung cancer 
using disease progression models. In the field of public health, definitive trials are needed to evaluate the cost-
effectiveness of various levels of prevention and health promotion to reduce the risk associated with THS, which 
has thus far received less attention. This risk can be reduced by decreasing the amount of second-hand smoke 
that is inhaled [14]. It is time to raise awareness about the potential negative effects of THS exposure and advocate 
for smoke-free homes for the sake of future generations. A major public health concern that must be addressed 
is ensuring smoke-free legislation that will bring out relevant strategies to mitigate THS source production and 
exposures. The policies and legislative regulations on smoking need to be re-examined on a global scale to in-
vestigate the potential causes of THS, which could reduce the number of cases that will occur in the future [15]. 

Photo: Potential effects of third hand smoking. Source: Self prepared by authors.
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Although public smoking bans and regulations are in place in the majority of countries around the world, it is 
expected that rules regarding smoking in the home will become the new standard in order to curb the growing 
number of potential dangers caused by THS. This suggests that additional studies focusing specifically on investi-
gating the role of THS in pulmonary conditions and lung cancer need to be carried out to shed light on the topic.
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