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The conventional tobacco smoking is widely 

reported as harmful to health due to the presence of 

nicotine and its nitrosamine derivatives, containing 

numerous (>7,000) incomplete combustion byproducts, 

such as polycyclic aromatic hydrocarbons , aromatic 

amines, aldehydes, and benzene, many of which are 

human carcinogens, irritants, and allergens [1,2]. The 

development of electronic cigarettes (e-cigarettes, e-

cigs, vapes, and electronic nicotine delivery systems 

[ENDS]) post-2003 as an alternative to the regular 

cigarette in order to curb the harmful effects of smoking 

was a revolutionary step [3]. The extensive marketing 

and large-scale consumption backed by heavy monetary 

inputs by the well-known tobacco companies has 

created a greater interest in the pros and cons associated 

with this relatively new smoking substitute [4]. A 

number of studies both in the animal and humans have 

suggested that the vaporized nicotine and other 

substances arising due to e-cigarettes smoke are 

harmful [3]. The US surgeon general has given clear 

advice on the issues associated with this type of 

smoking, yet there are no/few regulatory bodies for 

controlling the sales and marketing of it [5]. Besides, 

due to the paucity of the large-scale studies comparing 

the impact of it on the health of its consumer with 

respect to the effects of the regular cigarette smoking is 

also lacking [4]. 

As per the WHO, there were more than 450 brands 

of various types of e-cigarettes in the year 2014 [4,6]. 

Thus, clearly indicating the big market and heavy 

consumption of e-cigarettes. The WHO also expected 

that the total sales would increase to nearly 17 fold by 

the year 2030 [6]. The majority of consumers falling in 

the age group of 30-50 years with an ever-growing 

number of adolescents as well [7,8].  

The main component of e-cigarette i.e., the 

vaporized solutions, or e-liquids, is made up of various 

proportions of vegetable glycerin, water, propylene 

glycol, nicotine solution, and flavoring agents [9]. The 

byproducts of these include carcinogens or irritants like 

carbonyl compounds, formaldehyde, acetaldehyde, 

acetone, and butanal. The flavoring agents of e-

cigarettes generate diacetyl, 2,3-pentandedione, and 

acetoin [4]. These can cause respiratory damage (i.e., 

bronchiolitis obliterans) [4]. In another study, heavy 

metals (tin, silver, iron, nickel, and aluminum), silicate 

beads, and nanoparticles were detected [4]. All of these 

byproducts of e-cigarettes are included in the FDA's 

database of harmful and potentially harmful chemicals 

[4]. One study reported that the smoke from e-cigarettes 

cause DNA damage in mouse lung, bladder, and heart 

and impairs DNA-repair functions and proteins in the 

lungs [10]. The same effects including enhanced 

mutations and tumorigenic cell transformation in 

cultured human lung and bladder cells are also reported 

[10]. E-cigarettes can also lead to cardiac events and 

arrhythmias in persons with or at risk for cardiac 

disease as it can increase the heart rate and blood 

pressure [11]. 

The higher popularity of e-cigarette is due to its 

effect on both the physical (i.e. nicotine) and the 

behavioral aspect of smoking [12]. E-cigarettes are 

unique in that they provide rituals associated with 

smoking behavior (e.g. hand-to-mouth movement, 

visible ‘smoke’ exhaled) and sensory stimulation 

associated with it are some of the features that are 

generally absent in nicotine replacement therapies 

(NRTs) and oral medications for nicotine dependence 

[12]. 

To sum up, the awareness and use of e-cigarettes 

are growing exponentially [12]. The major contributor 

to it is the belief that it’s a healthy substitute for the 

conventional smoking [12]. Although, studies have 

reported that the e-cigarettes reduce the smoking 

addiction, yet there are no large-scale studies to prove 

so [4]. A limited amount of data is available which 

cannot be accepted as universal evidence against or in 

favor of the e-cigarettes. There is clear evidence that the 

total amount of harmful substances arising of e-

cigarettes are less than that arising from smoking 

regular cigarettes, yet the effects of these byproducts on 

the overall health of the smoker need to be studied in 

detail. Large-scale population-based studies to study the 

benefits and adverse effects of this relatively new habit 

are imperative.  
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