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ABSTRACT

Introduction: Electronic cigarettes (e-cigarettes) produce an aerosol by heating a liquid. Users can buy
ready-made electronic liquids (e-liquids) or make some on their own by mixing together appropriate
proportions of ingredients. The aim of this study was to determine users’ motivations for manufacturing
e-liquids on their own and their awareness of the associated dangers among participants in online forums
concerned with e-liquids.

Material and methods: We conducted a quantitative and qualitative analysis of online forums and por-
tals related to e-cigarettes. The data was acquired with SentiOne monitoring of respecitive sites. For
the detailed analysis, 200 comments were used, all of them written in Polish, between 1 January 2020
and 30 June 2020. The comments were classified into three categories: advice, safety, and motivation for
producing Do-It-Yourself (DIY) e-liquids.

Results: Most of comment (56%) contained request for advice and respective recommendation on pro-
duction of e-liquids. We identified four main motivations for producing e-liquids on one’s own: obtain-
ing a particular flavour, aroma, cutting down on e-liquid costs and desire to quit traditional cigarettes.
Safety-related issues were discussed in 34% of the postings. Most of them showed an awareness of certain
dangers arising from the use of e-cigarettes and DIY production of e-liquids.

Conclusions: While choosing the ingredients and/or their proportions for the individual e-cigarettes’
production, users were relating to another users’ experience or e-liquid calculators, which correctness is
not subject to control. Ingredients required for producing e-liquids are purchased from physical shops
and the online platform allegro.pl. The main motivations for producing e-liquids at home comprised cost
and flavour. The intended introduction of additional taxation by Polish government may induce e-ciga-
rette users to consider switching to cheaper alternative - DIY e-liquid production.
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INTRODUCTION

In 2006, an alternative to traditional cigarettes
became available in Poland in the form of electronic
cigarettes (e-cigarettes), or electronic nicotine delivery
systems [1]. They have become popular mainly owing to
their low price, a variety of flavours and the belief that
e-smoking makes it possible to cut down on convention-
al smoking [2, 3].
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E-cigarettes produce an aerosol by heating a liquid
(containing nicotine, flavours and solvents such as gly-
col and glycerin) to a temperature at which the liquid
becomes volatile, without burning the tobacco [4, 5].
Users can buy ready-made electronic liquids (e-liquids)
or make some on their own by mixing together appro-
priate proportions of ingredients. The lack of quality
control measures or appropriate supervision over the
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production of Do-It-Yourself (DIY) e-liquids may pose
a threat to users’ health.

Motivations for DIY manufacturing e-liquids
include a need to cut down on the cost of using e-cig-
arettes. In 2017-2020 the Polish government made
attempts to levy an excise tax on liquids for electronic
cigarettes. On 21 November 2019, the Polish Parliament
passed an amendment to the Excise Tax Act stating that
the excise on e-liquid would be 0.55 zt/ml (0.13 €/ml,
0.14 $/ml) [6, 7]. The explanatory memorandum pub-
lished by the Parliament, the introduction of excise tax
was postponed to 1 July 2020 [8]. The government has
once again abandoned excise tax on liquid for electronic
cigarettes in the ordinance of 30 June 2020. The ordi-
nance was issued in connection with the COVID-19 pan-
demic [9]. Issues related to e-cigarettes have also been
regulated since 2016 by the European Tobacco Products
Directive (TPD) [10]. Its aim is to reduce tobacco-relat-
ed morbidity and mortality in the European Union [11].
TPD prohibits advertising and promotion of e-cigarettes
in media that have cross-border effects, i.e. the Internet,
television, radio, the press and other printed publica-
tions [12]. Users of online forums are exposed to both
commercial and other user generated advertising.

As e-cigarettes have been available on the market for
just a decade, the long-term effects of e-cigarette use have
not been fully determined [13, 14]. Research has shown
that e-liquids contain a range of chemical compounds
and contaminants, such as metals or formaldehyde,
that can have deleterious effects on health [15-17]. The
dangers associated with e-cigarettes are not only relat-
ed to using them but also to the DIY manufacturing of
e-liquids. Less quality control and incorrect mixing
can lead to higher exposure to nicotine or other ingre-
dients [18].

The use of e-cigarettes is becoming more and more
popular, especially among young people [19]. About one
fifth of Polish youth has tried e-cigarettes; most of them
had smoked before [20]. The main reasons for using
e-cigarettes in Poland are: low cost, willingness to quit
smoking and the belief that they are less harmful than
traditional cigarettes [21]. Young users buy e-cigarettes in
vape shops or in online shops [22]. Age-limited access to
e-cigarettes may encourage home production of e-liquids.

Nowadays, the Internet is one of the most popular
sources of information. According to a poll by the CBOS
Public Opinion Research Centre, 69% of Polish adults
used the Internet at least once a week in 2019. Every
third user reported that they placed comments on dis-
cussion forums or social network sites [23]. An online
forum is a platform for exchanging opinions and experi-
ences, and e-cigarette users are not an exception.

The aim of this study was to determine users’ motiva-
tions for manufacturing e-liquids on their own and their
awareness of the associated dangers among participants
in online forums concerned with e-liquids.

MATERIAL AND METHODS

We conducted a quantitative and qualitative analysis
of online content related to e-cigarettes. The necessary
data and information was acquired with SentiOne (Senti-
One, Gdansk, Poland), a professional tool for monitor-
ing the Internet. The tool collects all kinds of statements,
comments and articles that have been published on
the Internet, including: social networks (e.g. Facebook,
Instagram, Twitter, YouTube), blogs, forums and news
portals [24, 25].

Relevant data were identified on the basis of the pres-
ence of the following keywords: ‘liquid’ AND ‘wlasnej’
(own) AND ‘produkcji’ (production)/zrobi¢’ (make)
AND ‘liquid’ AND ‘sam’ (on my own)/‘mieszanie’ (mix-
ing) AND ‘liquid’/‘samorobka’ (self-made) AND ‘liquid,
where AND means that both search terms must be pres-
ent in the text. The search terms were in Polish and rele-
vant inflectional variants were accounted for.

A comment was defined as one reply from one user in
an internet forum. Multiple responses by the same user
on the same topic be considered separate comments.

Comments on online forums, blogs and portals con-
cerned with e-cigarettes were included if they contained
the key words in Polish and had been added between
1 January 2018 and 30 June 2020.

The exclusion criteria comprised comments includ-
ing shops’ promotional materials and unrelated to the
topic of interest.

The exclusion was done manually. Unfortunately, we
do not have access to data such as the number of com-
ments without the exclusion words to Microsoft Excel.
Records included basic information, i.e. content of the
comment, username, thread posting date and access
path. Comments were categorized. Any double entries
were identified and removed.

The quantitative analysis was based on the analysis of
the dynamics of the number of comments published on
the Internet over time. Two analyzes were carried out in
which the daily and monthly perspective were taken into
account. A total of 6,651 comments were extracted that
were subsequently used in a quantitative analysis.

A qualitative analysis was conducted on 1229 com-
ments made between 1 January 2020 and 30 June
2020. A random sample of 200 comments was used for
a detailed analysis, in proportion to the overall number
of comments in a given month. The comments were
classified into three main categories: advice, safety, and
motivation for producing DIY e-liquids. If a comment
pertained to more than one category, it was classified
under every category it belonged to. The classification
was based on the assessment of one author and was car-
ried out deductively.

Each category was divided into specific subcatego-
ries (Fig. 1). Specific subcategories were separated due
to the highest percentage of comments on this issue.
Advice comments were thus classified separately into
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FIGURE 1. Categories of e-liquid-related comments
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FIGURE 2. Monthly distribution of comment count between
1 January 2018 and 30 June 2020
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FIGURE 3. Daily distribution of comment count between 1 No-
vember 2019 and 30 November 2019

those referring to proportions of ingredients, type of
ingredients, recommended shops, equipment used for
DIY e-liquid production and duration of e-liquid ageing.

Safety-related comments were classified as referring
to the safety of e-cigarette use or safety of DIY e-liquid
production. They were tagged as indicating no harm,
indicating harm and ambiguous. No-harm comments
were those expressing the belief that e-cigarette use is
safe for the body, does not cause disease and DIY e-liquid
production is risk-free. Comments indicating harm were
those stating that e-cigarette use is harmful to health, has
a negative effect on the body, causes disease and untow-
ard symptoms or addiction as well as those stating that
user-performed mixing of e-liquid ingredients is asso-
ciated with errors in calculating ingredient ratios, the
ingredients being of unknown quality and the danger of
an explosion, noxious vapours and a deleterious effect on
health.

The category of motivation for undertaking DIY pro-
duction of e-liquids was divided into cost, flavour, aroma
and an intention to quit smoking traditional cigarettes.

RESULTS

The counts of comments included in the quantita-
tive analysis are summarised in a linear graph (Fig. 2).
Between 1 Jan 2018 and 30 Jun 2020, the highest count of
online comments about DIY production of e-liquids was
noted in November 2019 (603 posts). The count began
to rise gradually from August 2019 (152 posts). It later
fell to 198 in December 2019. The most popular sources
of comments were the websites salonrozchmurzonych.
pl, Money.pl and wykop.pl.

The month with the highest comment count was
analysed (Fig. 3). The highest increase was noted on Nov
8, persisting on Nov 9 and falling from Nov 10 onwards.
Another surge was seen on Nov 19, 2019. It persisted on
the following day until Nov 20, 2019.

The results of classification of comments are pre-
sented in Figure 4. Most posters used the online forums
to give or ask for advice regarding DIY production of
e-liquids, with 112 of the 200 posts analysed (56%) per-
taining to these topics. Safety-related issues regarding
e-liquid use and/or production were discussed in 34%
of the postings (68 comments). Motivations for pro-
ducing e-liquids were revealed in 23% of the comments
(45 postings).

Advice posts were most frequently concerned with
proportions of the ingredients for DIY production of
e-liquids, with 59 comments (30%) discussing this top-
ic. Ten users (5%) based on their own recipe created
their own experience when preparing e-liquids, while
5 declared that they used a ready-made e-liquid calcu-
lator to determine the proportion of ingredients (3%).
A typical example of subcategory “proportion of ingre-
dients” (translated from Polish):
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I'm going to mix: 7.2 ml VPG - Power Smoke 18 mg/ml,
0.2 ml PG, 2 ml Glycerin, 0.5 ml distilled water and a few
drops of aroma.

Postings about the type of ingredients added to the
mix (foundations, aromas) accounted for 23% of the
comments (45 postings).

I have been mixing the liquids for several months, first
on the basis of Dirty Neutral, and from yesterday on the
basis of Power Shot.

Another topic in this category was that of recom-
mended equipment for DIY e-liquid production: scoops,
bottles, stirrers and syringes were discussed in 18% of
the comments (35 postings).

For this recipe, you will also need a syringe and a needle
to measure the aroma.

Shops selling ingredients for e-liquids were men-
tioned in 9% of the online comments (17 postings), with
5 comments (3%) about distributors from the allegro.pl
website, the largest on-line trading platform in Poland,
and 10 (5%) recommending physical shops.

Ingredients such as glycol, linalool and many more are
available on website allegro. The aromas most frequently
buys in ivape.pl.

The duration of ageing, or the time the e-liquid has
to be allowed to stand after it has been mixed so that
the ingredients combine, was mentioned in 8 comments
(4%). A representative comment follows:

You have to make a base and set it aside for about
2 weeks. After this time, you pour it into small bottles and
you have the liquid ready.

The category “Other” contains 3 comments (2%), of
which 2 concerned recommended temperatures for age-
ing (1%), and one concerned atomisers (1%).

Categories for classifying safety-related comments
are shown in Table 1. The safety of using e-cigarettes was
discussed in 28% of the comments (56 posts). The opi-
nion that using e-cigarettes is harmful was expressed by
34 users (17%), while 21 users (11%) believed it was
harmless. A representative comment from category safety
related with use e-cigarette follows:

Electronic cigarette should be completely banned for
sale. Still we hear that his smoking causes lung cancer.

Fewer comments were concerned with safe related
the DIY production of e-liquids. Mixing e-liquid ingre-
dients on one’s own was considered harmless by 3% of
the users (6 comments), while 7% of the users (13 com-
ments) regarded DIY production of e-liquids as danger-
ous. Safety-related comments appeared most often under
articles on online portals concerned with the introduc-
tion of an excise tax on e-liquids. Comment included to
category safety of e-liquid mixing:

By the way, I want to make a reservation once again
that mixing liquids is dangerous. Nicotine is toxic, and
the effects of other ingredients during inhalation have not
been fully researched.
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TABLE 1. Categories for classifying safety-related comments

Use 21 34 1 56
Production/ 6 13 0 19
mixing

The most commonly declared motivation of the users
of online forums, blogs and portals to produce e-liquids
was the intention to obtain a sought-for flavour that was
not available commercially (12% of posts).

I prefer to do at home. I choose the flavor 1 want.
I've been making pinacolada all the time lately.

A desire to cut down costs was the reason for under-
taking DIY production of e-liquids in the case of 21 users
(11% of the comments). Users perceived, that home-
made e-liquids are a cheaper alternative to commercially
available e-liquids.

Mixing your own will always be cheaper than ready-
made liquids. Thats why I mix it myself.

Fewer posters declared an intention to quit smoking
traditional cigarettes (2% of posts), or to obtain a parti-
cular aroma (1% of posts) or smoke of particular density
(1% of posts).

DISCUSSION

A correlation was observed between activities of
the Polish government regarding the introduction of an
excise tax on e- liquid and the increase in the dynamics
of the number of comments on self-prepared liquids. We
can assume that the observed increase in the dynamics
of discussions on the Internet is a reaction to the actions
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of the Polish authorities. This hypothesis requires further
verification using other research methods. The intended
introduction of additional taxation is prompting e-cig-
arette users to look for cheaper solutions. In our study,
the most popular topic on online forums concerned with
e-cigarettes was advice about the proportions and types
of ingredients for DIY production of e-liquids. We found
that most posters were aware of the dangers associated
both with using e-cigarettes and with DIY production of
e-liquids. The main motivations for producing e-liquids
on one’s own were a desire to obtain a particular flavour
and cutting down on e-liquid costs.

Thelargestnumber of posts about DIY mixing of e-liq-
uids were written in November 2019. That was the month
when, on 21 November 2019, the Parliament passed an
amendment to the Excise Tax Act [6]. On November
8 and 9, the portal money.pl published two articles about
the intended introduction of an excise tax. Supposed-
ly, that had direct influence on the increased activity
of online forum users. The two articles alone gathered
629 comments. In the postings, vapers, or e-cigarette
users, expressed their discontent with the price rise.
The planned rise prompted them to look for new solu-
tions. The production of e-liquids from semi-finished
products, not infrequently manufactured by unknow
entities, was to protect users against the expected increase
in prices related to excise tax. It is probable that the prob-
lem mainly affected younger users with limited budgets.
A unit (10 ml) of commercially available ready-made
e-liquid cost approximately 9 z1 (2.10 €; 2.35 $), while the
cost of the same volume of home-made e-liquid amounts
to 1.80 zt (0.42 €; 0.47 $) [7]. Currently, no data are avail-
able on the effect of an excise tax on the use of electronic
cigarettes, but valuable insights may be gained from data
on the use of traditional cigarettes. A study by Schafferer
et al. (2018) simulated the introduction of an excise tax
on traditional cigarettes to reveal a fall of 18.43% in legal
consumption and a rise in illegal cigarette consumption
of 10.99% [26]. A study by Chaloupka (2014), based on
data from the GATS (Global Adult Tobacco Survey) and
NATS (National Adult Tobacco Survey) studies, showed
that a country’s global taxation scheme influenced the
efficacy of controlling traditional cigarette smoking, with
greater effectiveness shown by increases in additional
taxation of cigarettes in countries with simpler global
taxation schemes. In countries where the tax system is
more complicated, there are more opportunities for find-
ing cheaper solutions or substitutes [27].

Online forums on e-cigarettes were the place that
users would most often go to in order to share opin-
ions and experiences [28]. Despite the introduction
of TPD in 2016, which bans e-cigarette advertising in
media that have cross-border effects, including the inter-
net, they are still visible in user comments. Exposure
to each type of e-cigarette marketing may be associat-
ed with increased likelihood of ever and current use of

e-cigarettes among middle and high school students.
Exposure also may be associated with susceptibili-
ty to use of e-cigarettes among current nonusers [29].
Advice on the proportions of the ingredients, as iden-
tified by our analysis, was based on users’ personal
experiences or consisted of recommending calculators.
A calculator is a website or application that allows one
to calculate the quantities of ingredients for producing
e-liquids. Calculators take into account of the quantity
and cost of ingredients possessed by the user to mini-
mize the cost of e-liquid. The authors of such calcula-
tors emphasise that they do not take responsibility for
any harm ensuing from the use of their results. E-ciga-
rette users reported on testing such calculated propor-
tions on themselves. Comments were also concerned
with recommending particular ingredients, equipment,
duration of ageing of the liquid, or shops. Posters recom-
mended buying ingredients from physical shops selling
e-liquid raw materials more often than from the website
allegro.pl, considering physical shops a safer source.
An earlier study by Chen et al. (2015) demonstrated that
equipment for using e-cigarettes was the most popu-
lar topic on online forums discussing e-cigarettes, with
a significant proportion of posts being concerned with
describing users’ vaping experiences [30]. It needs to
be noted that Chen et al’s study was carried out in the
United States of America and investigated online forums
popular among American users.

As demonstrated by our study, flavour and aroma
were the main reasons underlying the decision to pro-
duce e-liquids on one’s own. The mixing of e-liquids
allows for obtaining a diversity of flavours that are not
commercially available from shops. Online comments
contained advice regarding proportions of ingredients
necessary for obtaining a specific flavour. In a study by
Schneller et al. (2018), 22% of adult participants and
40% of adolescent participants mixed e-liquids on their
own in order to obtain a particular combination of fla-
vours [31]. DIY production is a cheaper solution than
buying e-liquid from a shop [32]. According to online
forum users, the cost of a DIY e-liquid may be even five
times less compared to the cost of ready-made e-liquid.
Fewer users pointed to a need to quit smoking traditional
cigarettes or to obtain a particular aroma of the smoke
as their reason for undertaking DIY e-liquid production.
Cox et al. (2018) identified four main motivations for
producing e-liquids on one’s own: cost reduction, fun,
higher nicotine levels, and control over the production
process. These results are similar to ours despite differ-
ences in research techniques [32].

Online forum users tended to perceive e-cigarettes as
a harmful. Safety related comments were more focused
on absolute risk of e-liquids. Relevant research has shown
that e-liquids do not contain carcinogens present in
tobacco smoke. At the same time, however, they contain
a number of other harmful constituents, such as solvents,
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aromas, or contaminations [33, 34]. The relative risk of
using e-cigarettes compared to traditional cigarettes was
presented in their study by Gravely et al. (2020). They
proved that respondents in six European Union countries
perceived e-cigarettes to be equally or more harmful than
combustible cigarettes [35]. Safety was a frequent topic
of online discussions. Forum users were generally aware
of dangers associated with using e-cigarettes. Comments
contained references to possible health consequences of
e-smoking in the form of untoward symptoms, diseases
or even death. In a study of Twitter posts, Allem et al.
(2019) concluded that online users were concerned about
the health consequences of e-cigarettes [36], while Hua
(2013) revealed that online forums were also used for
describing symptoms associated with smoking e-ciga-
rettes [37]. DIY production was also considered harmful
by forum users, who warned against possible dangers of
using poor-quality ingredients or miscalculating the pro-
portions. These errors may lead to explosions, the gener-
ation of noxious vapours or the production of an e-liq-
uid that is harmful to health. The nicotine delivered by
e-cigarettes is also a threat. A 2018 study demonstrated
that e-liquid components can contribute significantly to
nicotine exposure [18]. Cox (2018) investigated 33 DIY
e-liquids. A chemical analysis in her study revealed the
presence of several harmful substances and airway irri-
tants [32]. Another aspect to consider is discrepancies in
reported versus actual content of nicotine in e-liquids that
have been found in study carried out by Girvalaki et al.
(2020). They indicated that there were wide inconsisten-
cies between the labelled and the actual nicotine concen-
tration of the products, with production impurities com-
monly noted [38].

There are certain limitations to our study. The analy-
sis of comments was conducted by one of the authors.
The evaluation of the comments was subjective. The analy-
sis concerned only those e-cigarette users who were active
on online forums. Information on the study populations
demographics could not be acquired. We do not know the
age of forum users, their place of residence, education, etc.
The qualitative analysis covered comments made between
1 January 2020 and 30 June 2020. That period was marked
by the outbreak of the COVID-19 pandemic, which may
have influenced the results. The comments necessary to
conduct the study were obtained in Polish from Polish
internet forums. This limits the generalization of the
results to other countries. Keyword ambiguity was a lim-
iting factor. The word “liquid” in Polish is also used in the
context of travel, cosmetics or medicines. Even despite
including “exclusion keywords” in the search, comments
unrelated to the subject of the study were not completely
eliminated.

It is a study analyzing numerous forums and internet
portals regarding the self-production of liquids. Thanks
to the SentiOne program, it was possible to search the
space of the Internet, which is one of the ways in which

users of electronic cigarettes communicate. The research
allowed to obtain information on the motivation and
awareness of the risks associated with the independent
production of liquids. The results of this study may iden-
tify ways to prevent this practice. This is a relatively new
practice, so further research in this area may broaden
our knowledge in this field. Further research is needed
in which it would be possible to determine the demo-
graphic data of the studied population. It is also essential
to research the health effects of such e-cigarette trends.
Comparing the content of online e-cigarette forums in
different countries could also provide additional infor-
mation on the results presented in the study.

CONCLUSIONS

Our study, which was conducted using analysis of
social media and online content, proved that the main
motivations for producing e-liquids at home comprised
a wish to obtain a desired flavour and to cut down the cost
of e-liquids. Ingredients required for producing e-liquids
are purchased from physical shops and the online plat-
form allegro.pl. The selection of proportions or types of
ingredients was based on other users’ experience or e-liq-
uid calculators. A majority of the respondents were aware
of certain dangers arising from the use of e-cigarettes and
DIY production of e-liquids. A governmental attempt
to introduce an excise tax on e-liquids may prompted
users to consider DIY e-liquid production. Semi-finished
products used to make e-liquids should be included in
future excise tax regulations on e-liquids.
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