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 Electronic cigarettes are relatively new devices. They were invented in 2003 with the aim of reducing the harm 

caused by cigarette smoking. Since their debut, they have achieved worldwide popularity, which continues to 
grow. The public believes that e-cigarettes are harmless or only slightly harmful. This leads to dangerous trends - 

increased use of e- cigarettes by young people and pregnant women. Indeed, e-cigarette aerosol contains much 

lower concentrations of toxic and carcinogenic substances compared to traditional cigarettes. Furthermore, e-

cigarettes are a much safer option for most adults. However, this does not mean that they are entirely safe - 

particularly for a group such as pregnant women. Electronic cigarettes deliver the same or even higher 
concentrations of nicotine as traditional cigarettes. However, the placental barrier is no obstacle to nicotine. There 

are many reports of its harmfulness to fetal development. Nicotine impairs the development of the respiratory, 

nervous, and cardiovascular systems, among others. In addition, the aerosol of electronic cigarettes has a 

significant number of additives, which are highly dependent on the manufacturer. As a result, we are unable to 

know all their side effects. Furthermore, despite reports of the harmfulness of e-cigarettes, it is still uncertain 
whether they are an effective method of quitting the smoking habit. There are some works which indicate a 

decrease in the effectiveness of attempts to stop using cigarettes. What is more, there are also those which 

demonstrate that the use of e-cigarettes can lead to dual use with traditional cigarettes. Given the current state of 

knowledge, pregnant women should not be advised to use e-cigarettes to stop smoking traditional ones. Certainly, 

the use of e-cigarettes during pregnancy should be strongly discouraged. 
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INTRODUCTION 

Electronic cigarettes (e-cigarettes) were invented by Hon 

Lik in 2003 with the aim of making cigarette smoking less 

harmful. The benefits were supposed to include the cessation 

or reduced frequency of smoking traditional cigarettes [1–3]. 

Unfortunately, their effectiveness in this matter is highly 

controversial. On the one hand, there are studies proving that 

nicotine replacement therapy using e-cigarettes guarantees a 

higher quit rate compared to standard therapy (18% vs. 9.9%) 

[3]. On the other hand, however, there are also studies showing 

a weak or even negative correlation between e-cigarette use 

and successful cessation of traditional cigarettes - smokers 

who use an e-cigarette for this purpose may be up to 28% less 

likely to succeed [4,5]. The popularity of e-cigarettes is 

successively increasing despite the fact that there is a 

significant lack of studies evaluating their harmfulness [6–9]. 

The public’s belief that e-cigarettes are harmless or slightly 

harmful leads to dangerous trends, e.g., normalization of 

smoking and increased use of e-cigarettes among young 

people and pregnant women. Of the adolescents who use e-

cigarettes, a large proportion had no previous exposure to 

traditional cigarettes, and use of these devices increases the 

chances of starting to smoke tobacco cigarettes in the future 

and developing an addiction [1,3,8]. The intrinsically most 

likely negative impact of e-cigarettes should also not be 

overlooked [4]. Low awareness of the potential harmful effects 

of e-cigarettes on the fetus is also a problem [6]. 

Therefore, the aim of this work is to concisely discuss the 

topic of e-cigarette use in pregnancy. 

E-CIGARETTES VS. CIGARETTES 

The harm of e-cigarettes was originally estimated to be 20 

times less than traditional cigarettes [10]. However, this value 

has not been documented anywhere [10]. The reduction in 

harmfulness supposedly results mainly from the fact that e-

cigarettes do not contain tobacco - there is no combustion 

process during smoking, which results in the lack of carbon 

monoxide and nitrosamines production [3]. E-cigarettes are 

also supposed to be associated with reduced exposure to 

benzene, PAHs (polycyclic aromatic hydrocarbons) and 

cadmium, among others [3,4]. However, this does not mean 

that e-cigarettes are free of toxic substances [1,11]. E-cigarette 

aerosol also contains substances found in analogue cigarette 

smoke, such as nicotine, ultra-fine particles, heavy metals and 

volatile organic compounds [12]. Nevertheless, it should be 

noted that these substances are found in aerosols in much 

smaller quantities and, moreover, their content depends 
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largely on the manufacturer [1,12]. The products formed when 

heating glycol and glycerin, which are the basic ingredients of 

e-cigarettes, may cause allergy and irritate the respiratory tract 

[13]. In addition, when substances contained in e-cigarettes are 

heated, acrolein, acetaldehyde and formic aldehyde, inter alia, 

may be formed [1,4]. The e-cigarette is also composed of 

flavors that give it a characteristic taste - at the moment there 

are more than 7700 of them available [13]. The multitude of 

these substances makes it very difficult to identify their 

harmfulness. Many flavors, even those that are approved for 

consumption can be hazardous when inhaled [13]. An example 

of this is acetyl and diacetyl, which when inhaled can cause 

bronchiolitis [14]. The same is true for vitamin E acetate, 

inhalation of which can be associated with lung damage,3. E-

cigarettes weaken the immune system and also have a 

negative effect on the circulatory and respiratory systems 

[4,15]. It has been proven that users experience weakened lung 

function, increased blood pressure, heart rate and increased 

arterial stiffness [4]. Even after a short period of e-cigarette use, 

airway resistance may increase and the concentration of nitric 

oxide in the exhaled air may decrease [4]. In asthmatics, 

smoking e-cigarettes can increase the symptoms of the disease 

[4,13]. This is due to increased inflammatory processes and 

oxidative stress damaging the airway epithelium3. It also 

increases susceptibility to viral infections - a person who uses 

e-cigarettes is up to 5 times more likely to contract COVID-19 

(Coronavirus disease 2019) [1,16]. 

Given the growing popularity of e-cigarettes among youth 

and pregnant women and the fact that most e-cigarette users 

also use traditional cigarettes, it is hard to consider e-cigarettes 

only as a therapeutic option for smoking cessation, which they 

were originally intended to be [1,3]. Nevertheless, e-cigarettes 

seem to remain a lesser evil than analogue cigarettes for the 

time being [2]. However, evil, even lesser evil, is still evil, and 

this is something that everyone, especially pregnant women, 

should remember. Furthermore, the long-term effects of using 

e-cigarettes are currently unknown [17]. Moreover, the subject 

of e-cigarettes is rather poorly researched, so it is uncertain 

whether forms of EVALI (E-Cigarette or Vaping-Associated Lung 

Injury) of varying severity are not prevalent in the population of 

users of these devices [4]. Therefore, for the time being, we can 

only speak of the potential lower harmfulness of e-cigarettes. 

E-CIGARETTES AND FERTILITY 

There are very few studies evaluating the effects of e-

cigarette use on a woman’s ability to become pregnant. It is 

known that the use of traditional cigarettes can cause reduced 

fertility by affecting hormone balance, altering folliculogenesis 

and reducing oocyte quantity and quality [18–21]. Similar 

mechanisms are likely to occur with e-cigarette smoking due to 

exposure to nicotine, heavy metals, flavors and other 

chemicals [12]. However, a reliable comparison of the harms of 

traditional and e-cigarette use is very difficult due to the fact 

that smoking both types of cigarettes is highly correlated [12]. 

The largest study to date (n = 4586) on the effect of e-cigarette 

use on maternal fertility found little reduction in fertility [12]. 

This association did not increase with increasing intensity of e-

cigarette use. It should be borne in mind that e-cigarette use 

was associated with lower education, income, healthy eating 

index, multivitamin use, higher body mass index, higher 

caffeine intake, marijuana use, diagnosed depression, number 

of partners and frequency of sexual intercourse, and the 

confidence intervals were wide so it is not entirely clear 

whether reduced fertility is causally related to e-cigarette use 

[12]. It seems that, given this state of knowledge, it should not 

be recommended for female smokers struggling with infertility 

to replace traditional cigarettes with e-cigarettes. In addition, 

men who are trying to have a child should also take into 

account that e-cigarettes can reduce the number of sperm cells 

[22]. 

EFFECTS OF E-CIGARETTES ON PREGNANCY 

AND THE FETUS 

The e-cigarette aerosol contains much smaller amounts of 

almost all toxic and carcinogenic substances found in tobacco 

smoke [12,17]. The exception is nicotine, which is delivered to 

the body in the same or even greater amounts, and the 

placental barrier is not an obstacle to it [2,6,23]. Therefore, 

when analyzing the effects of e-cigarette use on the fetus, it is 

important to look closely at the effects of nicotine. 

The impact of nicotine is reported in many animal studies. 

Firstly, they suggest reduced fertility. Secondly, in fetal matter 

they indicate an increased risk of obesity, hypertension, 

cardiovascular complications, peptic ulcer disease, gastric 

cancer, behavioral problems, ADHD (attention-deficit 

hyperactivity disorder) and reduced fetal lung development 

resulting in reduced FEF (forced expiratory flow) in the future 

[1,8,24]. In addition, short-term memory deficits have been 

demonstrated in the offspring of rats exposed to e-cigarette 

aerosol [3,24]. Effects of nicotine that are well known from both 

animal and human studies include increased risk of eclampsia, 

premature birth, stillbirth, reduced birth weight, reduced lung 

function at birth, apnea, cleft lip and palate [1,6,8]. Nicotine is 

also likely to adversely affect muscle and skeletal development 

of the newborn [1]. 

In addition to nicotine, a wide range of chemicals in the 

form of flavorings may be present in e-cigarettes. Non-nicotine 

effects have been shown to include hyperreactivity in the 

offspring of rats exposed to e-cigarette aerosol [3,24]. 

Furthermore, animal studies revealed that e-cigarettes cause 

abnormal inflammation in maternal and fetal lungs regardless 

of nicotine content. Moreover, these alterations can be 

observed in the offspring of smokers in adulthood [25]. 

Smoking may also affect the epigenetics of offspring [24–

26]. These effects include abnormal, increased DNA 

methylation. Studies show that these effects appear to be 

independent of nicotine and others link them to an increased 

chance of lung disease (e.g., asthma) in the future [25,27].  

It is worth remembering that gametogenesis in women 

occurs during fetal life. Therefore, a pregnant woman who 

smokes endangers not only her own children but also the 

offspring of her daughters. And indeed, a study on rats showed 

an increase in the incidence of asthma in the second 

generation [28]. 

In cases where quitting smoking is unlikely due to severe 

addiction, additional vitamin C supplementation (500mg/d) 

may be beneficial. Studies have shown that it blocks some of 

the intrauterine effects of nicotine leading to improved 

neonatal PFT (Pulmonary Functional Tests) scores and a lower 

chance of wheezing in the first year of life [29,30]. Additionally, 

it prevents changes in DNA methylation caused by smoking, 

resulting in a lower chance of developing asthma in the future 
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[31,32]. The potential benefits would apply to both traditional 

and e-cigarette smokers, but it is important to remember that 

quitting smoking should remain the priority [15]. 

Studying the effects of e-cigarette smoking on the fetus is 

very hard. It is hard to assess the real impact on a human fetus, 

so most studies draw conclusions based on animal models. 

This may skew the strength of the evidence, but at this point we 

do not have more favorable alternatives. At present, therefore, 

most studies point to potentially harmful effects of e-cigarette 

smoking on pregnancy, the fetus and ultimately the born child. 

A summary of the adverse effects on the fetus from e-cigarette 

use during pregnancy is shown in Figure 1. 

WHY DO PREGNANT WOMEN SMOKE E-

CIGARETTES 

To answer this question, one must first look at the problem 

of tobacco cigarettes. Their high harmfulness is scientifically 

proven. They are the most common cause of preventable infant 

death and morbidity [33]. Cigarette smoking is associated, 

among other things, with a neonatal weight deficit of 100 to 

300g, low birth weight (i.e., less than 2500g), 13-19% of preterm 

births with low birth weight, 23-34% of cases of sudden cot 

death syndrome, 5-7% of deaths of preterm infants, a 46% 

 

Figure 1. Effects of e-cigarette use during pregnancy on the fetus 
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increase in the risk of miscarriage, a 33% increase in the risk of 

perinatal death and a 22% increase in the risk of neonatal 

death [34]. The overall negative impact on the offspring is well 

known, so women are highly motivated to quit [33]. 

Proportionately more women give up cigarettes during 

pregnancy than at any other time in their lives. Indeed, 12-53% 

of women who smoked before pregnancy spontaneously quit 

before their first visit to the gynecologist [33]. 

The situation is different with e-cigarettes. Although many 

scientific papers point to their potentially harmful effects on 

offspring, there is a public perception that e-cigarettes are 

much less harmful than conventional smoking and even that it 

is safe to use them [35]. They are the most commonly chosen 

cessation aid despite not being officially approved as a 

treatment for addiction [3]. Researchers postulate that e-

cigarette use, due to its less negative perception in society, is 

met with less stigma [27]. These effects have made the use of e-

cigarettes during pregnancy a common phenomenon. Studies 

have shown that at least as many women use them as 

traditional cigarettes (5.62% of pregnant women used tobacco 

cigarettes, 6.52% used e-cigarettes and 8.54% of pregnant 

women were dual users) [36]. 

CONCLUSIONS 

Analysis of the impact of e-cigarettes on offspring requires 

a distinction between theory and practice. In theory, they could 

have a positive impact by helping people to stop smoking 

altogether or reducing harm by switching from combustible 

cigarettes to e-cigarettes. This is due to research that suggests 

they are potentially (and just potentially) less harmful. In 

practice, however, they may reduce the proportion of women 

who completely quit smoking during pregnancy in favor of 

using e-cigarettes. Additionally, as they do not show a clear 

correlation with quitting, they may lead to dual use (75% of e-

cigarette users also smoke conventional cigarettes) which 

paradoxically may increase nicotine exposure. In some cases, 

e-cigarettes may pose dangerous health effects that do not 

occur with tobacco cigarettes or even exceed them. Additional 

human studies are needed to better understand the health 

effects that e-cigarettes have on offspring. Considering all the 

facts gathered in this paper, e-cigarettes should not be 

recommended to pregnant women for smoking cessation. 

Furthermore, it seems reasonable to strongly discourage any 

use of e-cigarettes during pregnancy due to strong indications 

of their harm to pregnancy and the fetus. 
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