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SUMMARY
Objectives: Alternative tobacco product (ATP) use is popular among adolescents in Western countries, however, little is known about factors 

influencing ATP experimentation in Europe. The aim of this study was to explore factors associated with ATP experimentation, and to identify pat-
terns of ATP experimentation among Hungarian adolescents who had ever tried manufactured cigarette smoking.

Methods: Logistic regression analyses were applied to estimate the relationship between individual cigarette smoking experiences, social smok-
ing influences, demographics, and ATP experimentation (roll-your-own (RYO) cigarettes, cigars/cigarillos, waterpipe, traditional pipe and flavoured 
cigarettes) in a cross-sectional sample of 8th and 11th grade students (N = 1,067, 56.0% of girls) who had ever tried manufactured cigarette smoking 
in six metropolitan cities of Hungary. Latent class analysis (LCA) was performed to identify patterns of different ATP use. 

Results: Almost 90% of the sample had ever tried ATPs and significantly more commonly older (91.8%) versus younger (79.8%) students. 
Waterpipe was the most popular product to try followed by flavoured cigarettes, cigars/cigarillos, RYO cigarettes, and pipe. Boys were more likely 
to report ATP experimentation compared to girls. Younger age of cigarette smoking experimentation, greater frequency of past month cigarette 
smoking and history of ever daily smoking for 30 days showed strong association with ATP experimentation. Students with one or more smoking 
friends were more vulnerable to experiment with ATPs. Weekly allowance, school academic achievement and household smoking exposure showed 
no effect on the experimentation. LCA identified four subgroups of ATP experimenters comprising intense polytobacco experimenters (38.4%), 
mainly waterpipe experimenters (34.2%), moderate polytobacco experimenters (14.9%), and less interested experimenters (12.5%).

Conclusion: Tobacco prevention programmes targeting adolescents should emphasize the risks of using ATPs in addition to manufactured 
cigarettes. Accessibility of ATPs should be better regulated and restrictions should be strongly enforced in order to prevent potential harmful con-
sequences of adolescent polytobacco use.
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INTRODUCTION

Alternative tobacco products (ATPs) are generally referred as 
all tobacco products other than manufactured cigarettes that incor-
porate tobacco-constituent. Combustible ATPs may include wa-
terpipe, cigar, cigarillo, roll-your-own (RYO) cigarette, flavoured 
cigarette, bidi, and kretek while non-combustible or smokeless 
tobacco products are for instance snus and snuff (1–4). There is a 
risk continuum among varied combustible and non-combustible 
ATPs, and there is a considerable dearth of information on the 
long-term risks of products that are new to the market (e.g. e-
cigarettes). Risk continuum concept implies a spectrum of tobacco 
products from most to least risk on human health at individual 
and population level. On risk continuum, manufactured cigarettes 
are the most harmful followed by non-cigarette combustibles and 
non-combustible ATPs (4). 

Public policy and research on adolescent tobacco use has 
predominately focused on manufactured cigarettes, although in-

creasing attention is aimed at ATPs given their rising prevalence 
among youth (5). The use of ATPs by adolescents is widespread 
especially in the Eastern Mediterranean and African regions of the 
world and least typical in the European region, however, recent 
studies show that the popularity of ATPs is increasing among both 
European and American adolescents (5, 6). Reasons for the gain in 
popularity are diverse. There is a global increase in stronger regu-
lation and social disapproval of cigarette smoking, but regulations 
regarding the availability, marketing and advertising of ATPs are 
often insufficient (1, 6, 7). Youth and adults perceive ATPs as less 
harmful tobacco products compared to manufactured cigarettes (1, 
6), even though both ATPs and polytobacco use might lead to or 
reinforce manufactured cigarette smoking and nicotine depend-
ence and increase the risk of other adverse health consequences 
(4, 8, 9). Several other factors can also encourage young people 
to use ATPs. Many adolescents consider ATPs as attractive, some-
thing exciting new, unlike cigarette smoking which is increasingly 
perceived as unattractive and socially non-normative (10, 11). 
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Flavourings also increase the attractiveness of ATPs given that 
flavoured tobacco products are easier to use as flavours can mask 
the harshness of tobacco (10–12). Peer pressure and novelty-
seeking friends also have impact on ATP experimentation (3, 13, 
14). Additional motives for using ATPs could be the lower costs 
of certain ATPs (especially RYO cigarettes) as an important factor 
for price-sensitive youth (15, 16). It should also be considered 
that changing immigration patterns and cultural shifts in Europe 
and the USA may influence resident adolescent population’s ATP 
use and help them to adopt a perception of ATPs as socially more 
acceptable than manufactured cigarettes (6). 

Comprehensive data on the prevalence of ATP use by European 
adolescents are limited. Based on the results of the Global Youth 
Tobacco Surveys (GYTS) in Europe, past month use of any form 
of tobacco other than cigarettes among adolescents showed the 
highest rate in Latvia and Estonia while moderate prevalence 
was detected in countries of the Central European Region (5). 
Regarding Hungarian adolescents, recent national GYTS detected 
decreasing prevalence of past month use of ATPs (17). 

Only a few studies, located mainly in the USA and one in Ar-
gentina and another in central Romania, explored risk factors of 
various ATP use among youth (2, 3, 8, 9, 13, 14, 18, 19), while in 
Europe, published studies focused primarily on the prevalence and 
predictors of one specific ATP use (16, 20–23). Previous studies 
observed that adolescent ever and current cigarette smokers are at 
higher risk for experimenting and using various ATPs compared 
to non-smoker youth (2, 3, 8, 13, 18, 19). Therefore, the aims of 
the present study were to estimate the relationship between indi-
vidual cigarette smoking experiences, social smoking influences, 
demographic variables and ATP experimentation; and to identify 
patterns of different ATP experimentation among Hungarian 
adolescents who had ever tried manufactured cigarette smoking. 

MATERIALS AND METHODS

Participants and Procedure
A cross-sectional survey was conducted during the 2011–2012 

academic year in the capital of Hungary (Budapest) and five other 
metropolitan cities (Debrecen, Győr, Miskolc, Pécs, and Szeged). 
The cluster sampling involved 71 schools including elementary, 
vocational and high schools with 1,987 eighth and eleventh grade 
students (response rate 84.7%). Parents were informed about the 
survey by passive consent procedure. Participants were informed 
verbally and in writing that their participation in the study was 
voluntary. Trained data collectors unknown to the students asked 
participants to complete the questionnaire within one teaching 
hour. The present study focused on respondents who ever tried 
manufactured cigarette smoking (n = 1,101). Of these, 1,067 
students answered for ATP use questions (96.9%) and form the 
sample of analyses for this study. The study was approved by the 
Institutional Review Board of Semmelweis University, Budapest. 

Measures
Alternative tobacco products: Alternative tobacco product 

experimentation was assessed with a question: “Have you ever 
tried tobacco products other than manufactured cigarettes?” (with 

response options yes/no) including five categories of tobacco 
products: RYO cigarette, cigar/cigarillo, waterpipe, traditional 
pipe, and flavoured cigarette (described for instance as “va-
nilla, chocolate, mango, cherry, or clove flavoured combustible 
cigarettes”) with dichotomous response options yes/no. Any 
ATP experimentation was defined as at least a single lifetime 
use of whichever product. Respondents were categorized as 
any ATP experimenters if they answered yes to any of the ATP 
questions, while nonusers were those who have never tried 
any of the ATPs.

Socio-demographic variables: We measured age, grade 
(8th; 11th), sex (female/male), weekly allowance in Hungarian 
Forint (none; ≤ 500 HUF; 501–1,000 HUF; 1,001–1,500 HUF; 
1,501–2,000 HUF; 2,001–3,000 HUF; ≥ 3,001 HUF; 1 EUR = 310 
HUF approximately, in 2018), and school academic achievement 
(six categories ranging from 2.00 to 5.00 with increasing values 
of 0.5, in Hungary, the highest mark is 5). All covariates, except 
age, were incorporated in analytical models.

Manufactured cigarette smoking variables: Smoking behav-
iour was measured with three questions: age of the first cigarette 
use (≤ 8 years old; from 9 to 16 years of age biennial categories; 
≥ 17 years old) which were collapsed into “0” – ≤ 12 years old; 
“1” – ≥ 13 years old categories; frequency of cigarette smoking in 
number of days during the past month (0, 1–2, 3–5, 6–9, 10–19, 
20–29, all 30 days; respondents who smoked on at least 1 or 2 
days during the past month were regarded as current smokers); 
and ever daily smoking for 30 days (no/yes).

Social influence variables: Social influences were indicated by 
the following items:  household smoking (“Does anyone in your 
home who lives with you currently smoke cigarettes?”, answered 
yes/no); peer smoking (“How many of your five closest friends 
smoke at least one cigarette a week?” with response options cat-
egorized as none of them and one or more friends).  

Statistical Analysis
Bivariate and multivariate analyses were performed to test as-

sociations between ATP experimentation and socio-demographic, 
social influence and manufactured cigarette use variables. To 
understand the pattern of ATP experimentation, a latent class 
analysis (LCA) was performed. LCA is a latent variable analy-
sis with categorical latent variables and categorical indicator 
variables (24). LCA looks for subtypes of users who exhibit 
similar patterns of experimentation, helping to establish clusters 
of different patterns of ATP experimentation. In the process of 
determining the number of latent classes, the Bayesian informa-
tion criterion (BIC) parsimony index, the minimization of cross-
classification probabilities, entropy, and the interpretability of 
clusters were used. In the final determination of the number of 
classes, the likelihood-ratio difference test – Lo-Mendell-Rubin 
(LMR) adjusted test, which compares the estimated model with 
a model with one less class than the estimated model, was also 
used (24). A low probability value (p < 0.05) indicates that the 
model with one less class is rejected in favour of the estimated 
model. Multinomial logistic regression analysis was applied to 
understand the covariates of different patterns of ATP experi-
mentation. Bivariate analyses were conducted with IBM SPSS 
22.0 statistical software while all other analyses were performed 
with MPLUS 8.00 (25).
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RESULTS

Descriptive characteristics of the sample and ATP experimenta-
tion are presented in Table 1. Mean ages of 8th and 11th grade par-
ticipants were 14.2 ± 0.6 years and 17.2 ± 0.7 years, respectively. 
Females were overrepresented in the sample in both younger and 
older grades (54.0% and 56.7%, respectively). 

Tobacco Product Use
Based on the original sample (N = 1,987; data not shown in 

Tables), more than half of adolescents (55.4%) reported that 

they have ever tried manufactured cigarettes with 11th graders 
in significantly higher rate than 8th graders (68.5% vs. 35.6%, 
respectively; χ2

(1) = 207.86; p < 0.001). Fourteen percent of the 
younger age group and 40% of the older one smoked cigarettes 
in the past 30 days (χ2

(1) = 154.83; p < 0.001). 
In the current subsample of adolescents who have ever tried to 

smoke manufactured cigarettes, almost two-thirds of participants 
reported past 30-day cigarette smoking (Table 1) with lower preva-
lence in the younger age group compared to the older one (57.8% 
vs. 67.8%, respectively; χ2

(1) = 6.39; p = 0.011). Ever daily smoking 
for 30 days was reported by 39.0% of the younger age group and 
56.5% of the older one (χ2

(1) = 17.82; p < 0.001). Regarding ATP 

Variables Total 
N = 1,067

Roll-your-own 
cigarette
n = 496
(48.6%)

Cigar, cigarillo
n = 517
(50.6%)

Waterpipe
n = 863
(82.0%)

Pipe
n = 181
(18.9%)

Flavoured 
cigarette
n = 668
(64.4%)

Any ATP
n = 948
(88.8%)

Demographic factors
Gender, n (%)

Female 598 (56.0) 264 (45.6) 215 (37.5)* 472 (80.0) 53 (9.8)* 379 (65.1) 529 (88.5)
Male 469 (44.0) 232 (52.5) 302 (67.4) 391 (84.4) 128 (30.5) 289 (63.5) 419 (89.3)

Grade, n (%)
8th grade 263 (24.6) 85 (34.6)* 74 (30.5)* 185 (71.4)* 29 (12.4) 117 (46.4)* 210 (79.8)*
11th grade 804 (75.4) 411 (53.0) 443 (56.9) 678 (85.4) 152 (20.9) 551 (70.2) 738 (91.8)

Weekly allowancea, n (%)
None 296 (28.3) 136 (47.1) 138 (48.1) 236 (80.5) 42 (15.3) 162 (55.9) 263 (88.9)
≤ 500 HUF 44 (4.2) 26 (59.1) 24 (57.1) 32 (76.2) 7 (17.9) 26 (59.1) 38 (86.4)
501–1,000 HUF 180 (17.2) 71 (41.0) 80 (47.3) 130 (73.9) 28 (17.4) 105 (60.3) 150 (83.3)
1,001–1,500 HUF 123 (11.8) 49 (41.9) 54 (44.6) 98 (79.7) 16 (14.8) 83 (68.6) 104 (84.6)
1,501–2,000 HUF 142 (13.6) 69 (50.7) 76 (55.5) 125 (89.3) 23 (17.4) 96 (69.1) 133 (93.7)
2,001–3,000 HUF 104 (9.9) 47 (49.5) 49 (51.0) 95 (92.2) 19 (21.8) 71 (72.4) 99 (95.2)
≥ 3,001 HUF 157 (15.0) 87 (59.2) 87 (58.4) 132 (85.2) 41 (29.7) 112 (74.2) 143 (91.1)

Academic achievement, n (%)
2.00–2.50 100 (9.6) 49 (51.6)* 44 (46.8)* 77 (79.4) 21 (23.6)* 70 (71.4)* 85 (85.0)
2.51–3.00 181 (17.4) 106 (61.6) 106 (60.6) 148 (82.7) 46 (28.9) 125 (71.8) 164 (90.6)
3.01–3.50 262 (25.1) 136 (55.3) 155 (63.3) 231 (89.9) 48 (21.0) 187 (73.6) 243 (92.7)
3.51–4.00 249 (23.9) 108 (45.0) 103 (42.7) 199 (80.6) 42 (17.9) 148 (61.2) 222 (89.2)
4.01–4.50 175 (16.8) 65 (38.0) 70 (41.2) 135 (77.1) 17 (10.9) 88 (51.5) 149 (85.1)
4.51–5.00 75 (7.2) 20 (27.8) 26 (36.1) 55 (75.3) 4 (5.8) 35 (47.9) 64 (85.3)

Social influences, n (%)
Household smoking 659 (62.3) 335 (53.3)* 319 (50.6) 536 (82.3) 108 (18.5) 429 (66.9) 593 (90.0)
Smoking peers 930 (89.0) 461 (51.6)* 479 (53.6)* 776 (84.5)* 167 (19.9) 620 (68.4)* 847 (91.1)*

Manufactured cigarette use, n (%)
≤ 12 years old 
when first tried a 
cigarette

343 (32.1) 196 (58.9)* 189 (56.9) 277 (81.5) 79 (25.8)* 235 (69.3) 299 (87.2)

Smoked cigarette 
in the past 30 days 
(current smokers)

584 (65.7) 395 (69.9)* 382 (67.3)* 515 (89.6)* 139 (26.5)* 483 (84.0)* 564 (96.6)

Ever smoked daily 469 (52.9) 345 (76.7)* 336 (74.5)* 421 (91.3)* 121 (29.5)* 400 (87.1)* 460 (98.1)
Some categories do not add to the total due to missing responses; *p < 0.001; a1 EUR ≈ 310 HUF in 2018

Table 1. Alternative tobacco product (ATP) experimentation among participants who have ever tried cigarette smoking (N = 1,067)
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experimentation, 88.8% of ever manufactured cigarette users 
have ever tried also some kind of the surveyed ATPs. Any ATP 
experimentation was significantly higher among current smokers 
compared to non-current smokers (96.6% vs. 83.9%, respectively; 
χ2

(1) = 44.72; p < 0.001) and among adolescents who have ever 
smoked daily for 30 days compared to never daily smokers (98.1% 
vs. 85.9%, respectively; χ2

(1) = 46.59; p < 0.001). Waterpipe was 
the most popular product to try followed by flavoured cigarettes, 
cigars/cigarillos, RYO cigarettes, and pipe. 

Binary Logistic Regression Models to Explain Life-
time Use of Each Specific ATP

The impact of demographic, social influences and individual 
cigarette smoking variables on the lifetime use of specific ATPs 
were tested in five independent models (Table 2). Ever use of all 
surveyed ATPs had significantly greater odds in the older cohort. 
Females reported significantly lower likelihood ever trying most 
ATPs of which the odds of cigars/cigarillos and pipe experimenta-
tion were the lowest. Younger age of smoking initiation as well as 
more frequent past month cigarette smoking increased the odds 
of ever trying ATPs, except waterpipe. Participants exposed to 

household smoking reported lower odds of most ATP experimen-
tation, although this association was significant only for cigar/
cigarillo use. The odds of ever trying waterpipe and flavoured 
cigarettes were more than two times greater among adolescents 
with smoking peers. Results also showed significant association 
between peer smoking and cigar/cigarillo experimentation. Higher 
weekly allowance was significantly and positively associated with 
trying flavoured cigarettes.   

Latent Class Analysis of Experimentations with ATPs
Latent class analysis was performed on five binary indicators 

of experimentation with ATPs (RYO cigarette, cigar/cigarillo, 
waterpipe, pipe, and flavoured cigarette). Two-class to five-class 
solutions were estimated. Table 3 presents the information-based 
criteria, entropy for each solution, and the appropriate LMR test. 
The Akaike information criterion (AIC) decreased until 4-class 
solution, however, the Bayesian information criterion and sample-
size adjusted BIC started to increase at 4-class model which would 
support the 3-class solution. In support for the 4-class solution, 
Lo-Mendell-Rubin adjusted likelihood ratio test became non-
significant only at 5-class model. Inspecting the statistics and 

Variables
Roll-your-own Cigar, cigarillo Waterpipe Pipe Flavoured cigarettes

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Grade

11th grader 1.70 1.10–2.62 3.32 2.08–5.30 1.91 1.19–3.07 1.75 0.99–3.09 2.37 1.54–3.65
8th graders 1.00 1.00 1.00 1.00 1.00

Gender
Male 1.92 1.37–2.70 6.78 4.62–9.97 1.54 0.99–2.38 4.97 3.28–7.54 1.18 0.82–1.69
Female 1.00 1.00 1.00 1.00 1.00

Weekly allowancea 0.95 0.88–1.02 0.94 0.86–1.01 1.07 0.97–1.19 1.04 0.95–1.14 1.10 1.01–1.19
School academic 
achievementa 1.02 0.91–1.16 1.12 0.98–1.27 1.09 0.94–1.27 0.90 0.77–1.06 1.04 0.91–1.19

Household smoking
Yes 1.17 0.82–1.67 0.67 0.46–0.98 0.96 0.61–1.50 0.67 0.44–1.03 0.78 0.53–1.14
No 1.00 1.00 1.00 1.00 1.00

Peer smoking
≥ 1 smoking friends 1.50 0.80–2.79 2.01 1.03–3.94 2.88 1.60–5.19 0.74 0.32–1.70 2.29 1.28–4.07
No smoking friend 1.00 1.00 1.00 1.00 1.00

Cigarette smoking 
frequency in the past 
montha

1.23 1.12–1.34 1.25 1.14–1.38 1.10 0.97–1.24 1.17 1.04–1.32 1.31 1.19–1.45

Age of smoking onset
≤ 12 years old 2.19 1.52–3.17 2.26 1.52–3.34 0.96 0.61–1.51 2.31 1.51–3.55 1.46 0.98–2.18
≥ 13 years old 1.00 1.00 1.00 1.00 1.00

Ever daily smoking
Yes 2.85 1.86–4.35 2.72 1.72–4.32 1.66 0.92–2.99 1.67 0.93–2.99 1.83 1.14–2.93
Never 1.00 1.00 1.00 1.00 1.00

R2 30% 40% 12% 25% 27%
OR – odds ratio; CI – confidence interval; figures in bold indicate statistical significance at p < 0.05; athis variable was entered into the model as continuous covariate.

Table 2. Multivariable logistic regression models to explain experimentation of each specific alternative tobacco product (N = 1,067)
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meanings of classes, we accepted the 4-class solution. Latent 
classes are presented in Figure 1. The most populous class was 
Class 2 (38.4%) reflecting intense polytobacco experimentation 
with almost all ATPs. The second largest class was Class 1 (34.2%) 
representing very large proportion of waterpipe experimentation 
with some flavoured cigarette and cigar/cigarillo trial. Class 3 

Covariatesa

Class 1 (mainly waterpipe experi-
menters), n = 365

Class 2 (intense polytobacco experi-
menters), n = 410

Class 3 (moderate polytobacco 
experimenters), n = 133

OR 95% CI p OR 95% CI p OR 95% CI p
Gender (boys/girls) 1.04 0.40–2.71 0.421 0.21 0.10–0.44 < 0.001 1.29 0.57–2.95 0.449
Grade (8th/11th) 1.28 0.90–1.81 0.047 1.91 1.43–2.53 < 0.001 1.10 0.84–1.44 0.479
Weekly allowanceb 1.04 0.85–1.27 0.993 1.05 0.89–1.25 0.403 0.95 0.78–1.16 0.773
School achievementb 1.22 0.85–1.74 0.202 1.15 0.86–1.55 0.675 1.15 0.84–1.59 0.571
Household smoking (no/yes) 1.07 0.47–2.45 0.712 1.18 0.57–2.48 0.992 1.57 0.70–3.55 0.457
Smoking friends (none/≥ 1) 16.74 1.11–251.64 0.002 3.57 1.26–10.08 0.044 3.06 1.05–8.96 0.207
Age of smoking onset (≤ 12 
years old/≥ 13 years old) 2.91 0.92–9.22 0.074 0.49 0.22–1.07 0.040 1.02 0.44–2.35 0.925

Smoked cigarettes in the past 
30 daysb 1.06 0.81–1.39 0.084 1.42 1.13–1.78 < 0.001 1.29 1.01–1.64 < 0.001

Ever daily smoking (no/yes) 1.00 0.32–3.13 0.794 0.21 2.38–16.18 < 0.001 2.11 0.71–6.27 0.056

Table 4. Multinomial logistic regression analysis to predict latent class categories (latent class with covariates analysis, N = 1,067)

aReference categories are always in the first place; bthis variable was entered into the model as continuous covariate; multinomial logistic regression analysis was performed 
by the three-step procedure implemented in Mplus 8.00 (25). The reference group was Class 4 (low intensity experimenters).

Number of latent classes AICa BICb SSABICc Entropy LMR testd p-valuee

2 classes 5156.1 5210.8 5175.9 0.756 948.2 < 0.001
3 classes 5063.4 5147.9 5093.9 0.721 102.3 < 0.001
4 classes 5053.7 5168.0 5095.0 0.649 21.2 0.009
5 classes 5061.9 5206.1 5114.0 0.686 3.6 0.215

Table 3. Fit indices for latent profile analysis of alternative tobacco product experimentation (N = 1,067)

aAIC – Akaike information criterion; bBIC – Bayesian information criterion; cSSABIC – sample size adjusted Bayesian information criterion; dLMR test – Lo-Mendell-Rubin 
adjusted likelihood ratio test value; ep-value associated with LMR test.

Fig. 1. Latent classes of alternative tobacco product experi-
mentation patterns.
Class 1 – mainly waterpipe experimenters (N = 365); Class 2 – intense polytobacco 
experimenters (N = 410); Class 3 – moderate polytobacco experimenters (N = 133); 
Class 4 – less interested experimenters (N = 159); Y axis represents the probability 
scale; estimated N is based on the most likelihood latent class membership.

(12.5%) represents general, but moderate polytobacco experi-
mentation with the exception of pipe. Class 4 (14.9%) collects 
students who mainly did not tried ATPs, however, we could also 
observe a low intensity experimentation with waterpipe.

In order to compare the four classes, we performed a multino-
mial regression analysis with Class 4 (less interested experiment-
ers) as a reference group. Odds ratios are presented in Table 4. 
Students belonging to Class 2 (intense polytobacco experimenters) 
were more likely boys, older students, having at least one friend 
who smokes cigarette, smoked during the past 30 days and ever 
smoked daily compared to Class 4. Students belonging to Class 
1 (mainly waterpipe experimenters) are more likely to be older 
and have at least one smoking friend compared to Class 4. The 
only difference between Class 3 (moderate polytobacco experi-
menters) and Class 4 was in current smoking, thus, students in 
Class 3 smoked more likely cigarette during the past 30 days than 
students in Class 4. 

DISCUSSION

This study explored the simultaneous effect of individual 
cigarette smoking patterns, social smoking influences and de-
mographic factors on the experimentation of alternative tobacco 
products in a sample of Hungarian metropolitan adolescents who 
have ever tried manufactured cigarette smoking. In Europe, only 
few studies have measured correlates of specific types of ATP use 
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among adolescents (16, 20–23) and only one study from Romania 
have examined the lifetime use of wide range of different ATPs 
(19). In our sample, almost 90% of lifetime cigarette smokers 
reported ever trial of any ATP. Comparing multiple ATP experi-
mentation in the few existing studies, waterpipe experimentation 
and other flavoured products like e-cigarettes experimentation 
were common likewise in our study, which however assessed 
only flavoured cigarette use disregarding e-cigarettes due to the 
novelty of this product at the time of data collection (11, 19). 
Latent class analysis identified four meaningful subgroups of 
ATP experimenters. Intense polytobacco experimentation was 
a usual pattern of almost 40% of students who have ever tried 
cigarette smoking and were more established cigarette smokers. 
Waterpipe experimentation was relatively frequent in all classes 
and one third of respondents belonged to the mainly waterpipe 
experimenter group who were less established smokers but had 
some smoking peers. Our findings are in concordance with other 
studies detecting multiple and selective ATP experimenter groups 
among adolescents with similar cigarette smoking differences 
across groups (11, 19). These findings indicate high curiosity 
toward ATPs and especially for flavoured products like waterpipe, 
flavoured cigarettes and recently e-cigarettes available in many 
attractive flavours. Additionally, high experimentation rates sug-
gest that these products were easily accessible to youth. 

Similarly to the majority of previous studies that found differ-
ences in ATP use by sex, adolescent girls were less likely to report 
ever trial of ATPs except flavoured cigarettes (2, 3, 9, 11, 13, 14, 
19). Additionally, we found that current cigarette smokers were 
significantly more likely to try ATPs than non-smokers. Our result 
is consistent with previous US studies which detected a strong 
association between ever and current cigarette smoking and ATP 
use in adolescence (3, 9, 13, 14). Outside the USA, a study among 
Latin American adolescents in Argentina found that almost half 
of participants who ever smoked manufactured cigarettes tried 
any ATP compared to 2.9% of never smokers (2), while among 
adolescents in central Romania, the prevalence of different ATP 
experimentation ranged between 6.9–74.4% among ever cigarette 
smokers, compared to 0.5–8.0% of never smokers (19).

Similarly to previous research, our results provide additional 
evidence that early cigarette smoking experimentation, greater 
cigarette smoking frequency and ever daily smoking were posi-
tively related to any ATP use as well as intense multiple ATP use 
(9, 13, 19). Additionally, more established cigarette smoking 
characteristics increased the likelihood of almost all specific ATP 
ever trial, except experimentation with waterpipe. Based on the 
high prevalence of waterpipe experimentation in our sample, 
the lack of association with established cigarette smoking, and 
the robust impact of peer smoking on waterpipe ever use in the 
identified subgroup (Class 1) of ATP experimenters, we assume 
that waterpipe smoking is widely popular among both current and 
non-current smoker adolescents in Hungary. A recent systematic 
review found that adolescents’ main motives for hookah use are 
peer pressure, curiosity, socializing, fashion, relaxation, and the 
lack of perceived harmful effects of its use (26).

The impact of social influences on adolescent cigarette smok-
ing initiation and maintenance is well documented (27). By con-
trast, familial and peer influences on ATP use are understudied 
and contradictory. Similarly to previous findings, ever trying of 
any ATPs mostly was not associated with household smoking 

exposure among Hungarian adolescents (2, 8, 13, 14, 19, 21, 
28). However, the only exception was cigar and cigarillo use, 
adolescents living in a smoke-free household were more likely to 
report ever trial of these products. An explanation for this result 
could be that youth perceive cigars more natural and therefore 
less harmful than manufactured cigarettes (29). Our finding that 
peer smoking had an impact on specific (waterpipe, flavoured 
cigarettes and cigars/cigarillos) and multiple ATP experimentation 
is parallel to the previous studies that explored strong association 
between ATP use and peer cigarette smoking exposure (2, 3, 13, 
18). Only a few studies have explored simultaneously the impact 
of peer cigarette smoking on specific ATP use confirming that it 
had a greater effect on cigar (2, 13) and waterpipe (19) use than 
on other ATPs. 

School academic achievement did not have an impact on ATP 
experimentation in our sample, although some previous studies 
found that US adolescents who used different ATPs were more 
likely to have lower self-reported marks than non-users (28). 
Likewise Nasim et al., we found no association between adoles-
cents allowance and ATP experimentation except for flavoured 
cigarettes (13). Youth are more price-sensitive than adults, 
however, it is likely that cigarette prices have different effects 
on adolescent smoking depending on whether they are social or 
regular smokers (30). Our results provide additional evidence 
that individuals in the experimentation stage of tobacco use will 
likely be less affected by price concerns because they often do 
not purchase their own tobacco products (30). 

The present study has some limitations that need to be acknowl-
edged. The cross-sectional design precludes our ability to assess 
causality and decreases our ability to control for unmeasured 
confounding variables. Second, self-reported nature is prone to 
respondent bias, and biochemical validation was not feasible in 
this study. Another limitation is that only ever cigarette experi-
menters responded to questions related to ATP experimentation, 
therefore, we were not able to explore ATP experimentation among 
never smoker adolescents. Finally, e-cigarettes and smokeless 
tobacco products experimentation were not assessed in this study 
because e-cigarettes were novel and uncommonly used products 
at the time of data collection, while the prevalence of adolescents’ 
smokeless tobacco product use is negligible because the sale of 
these products is illegal in Hungary.

CONCLUSIONS

This study provides more insight to factors underlying ATP 
experimentation among Central European youth, a population 
that had little representation so far in the scientific literature. The 
majority of lifetime cigarette smoker adolescents reported ever use 
of any ATP of which waterpipe was the most popular product to 
try followed by flavoured cigarettes, cigars and cigarillos, RYO 
cigarettes, and pipe. Experimentation with ATPs was mostly as-
sociated with male sex, younger age of smoking initiation, cur-
rent smoking and smoker best friends. Our study also identified 
subgroups of ATP experimenters of which intense polytobacco 
and mainly waterpipe experimenter groups were the most popu-
lous groups. These findings highlight that tobacco prevention 
programmes should address the risks of using ATPs in addition to 
manufactured cigarettes and pay particular attention to waterpipe 
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usage which is common among all clusters of ATP experimenters. 
Interventions should target specific vulnerable segments of ado-
lescents that have the greatest risk for polytobacco use. Existing 
comprehensive regulations of tobacco products should be strictly 
enforced in order to prevent youth from potential harmful conse-
quences of polytobacco use. Further studies need to monitor ATP 
use in younger and older adolescents and confirm our findings in 
the Central European region.
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