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SUMMARY

Objectives: Smoking remains a significant public health concern in Ukraine. Recent efforts to combat smoking have shown some progress, but
Ukraine’s current approach largely overlooks the potential benefits of harm reduction strategies. Concurrently, the use of e-cigarettes has been
on the rise among Ukrainian adults. Our study aims to estimate the potential impact of e-cigarettes on reducing the mortality rate associated with

cigarette smoking in Ukraine.

Methods: We conducted a replication study using a dynamic population simulation model initially developed for the US. We ran simulations
for 210 e-cigarette scenarios, varying assumptions on how e-cigarettes may affect smoking behaviour and health outcomes. A sensitivity analysis

was performed to test the robustness of the results.

Results: A substantial majority of e-cigarette scenarios (88.10%) resulted in positive life-years saved (LYS). The LYS ranged from -1.13 to 13.11
million, with a median of 3.17 million, accounting for 4.55% of the total life-years lost (LYL) due to smoking. Among the most plausible e-cigarette
scenarios, the LYS varied from 2.73 to 4.88 million (3.92% to 6.99% of LYL due to smoking). Furthermore, these scenarios demonstrated that the

long-term smoking prevalence would stabilize at around 5.56-6.40%.

Conclusions: Our simulation analysis demonstrates the potential of e-cigarettes to significantly reduce the burden of smoking in Ukraine. Most
e-cigarette scenarios result in positive LYS, while scenarios with negative LYS are unlikely. These findings support the idea that the benefits of
e-cigarettes outweigh potential harm, aligning with previous studies in other countries.
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INTRODUCTION

Smoking remains a significant public health concern in
Ukraine. According to the Global Adult Tobacco Surveys
(GATS), smoking prevalence stood at 28.8% in 2010 (1). This
high smoking prevalence is reflected in substantial social costs,
with an estimated 85,000 Ukrainians dying from smoking-related
diseases in 2010 (2). Furthermore, smoking causes significant
damage to the country economy, resulting in an annual loss of
approximately 3.2% of Ukraine GDP due to early disability and
healthcare expenditures related to smoking-related diseases (3).

Recently, the country has made progress in tackling smoking,
as evidenced by a reduction in smoking prevalence to 22.8%
in 2017 (4). Simultaneously, the use of electronic cigarettes
(e-cigarettes) or vaping has been on the rise among Ukrainian
adults. The prevalence of vaping increased from 1.7% in 2010
to 3% in 2017 (1, 4).

In 2017, to tackle the health and economic burden of smoking
Ukraine adopted a plan to annually increase the specific excise tax
on cigarettes until 2025 (5). In addition, Ukraine started taxing
e-cigarette liquids with and without nicotine in 2021 (6). From

July 2023, the country prohibited vaping in public places as well
as advertising, sponsorship and promotion of e-cigarettes (7).
The law also banned the sale of flavoured e-liquids other than
tobacco flavour, while nicotine concentration was limited to 2%.

At the same time, an increasing number of countries are rec-
ognizing the effectiveness of harm reduction policies that enable
access to non-cigarette alternatives, such as e-cigarettes (8—10).
Recent scientific literature has demonstrated that vaping is a less
harmful alternative to smoking and can aid in smoking cessation
(10-16). Furthermore, studies have indicated that the associations
between vaping and smoking initiation are driven by shared risk
factors of tobacco use in general, and e-cigarettes may serve as a
substitute for combustible cigarettes, thereby reducing smoking
initiation among adolescents and young adults (17). Moreover,
simulation studies found that reductions in smoking prevalence
were most pronounced among younger smokers who are also
more likely to use e-cigarettes (18-21).

However, certain previous studies have raised concerns that
vaping might encourage non-smoking youth to start smoking,
without significantly aiding adult smokers in quitting (22, 23).
Additionally, some studies have suggested that smokers who
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switch to vaping may be less likely to quit smoking altogether
potentially increasing the risk of relapse (23-28).

Despite these concerns, the growing evidence shows that
smoking prevalence declined at a more rapid rate than projected
without e-cigarettes and vaping may provide important public
health benefits in terms of reducing cigarette use and smoking-
attributable deaths (18-21, 29—32). The literature has primarily
focused on the United States, the United Kingdom, and more
recently, Canada and Russia. Our study contributes to the field
by estimating the potential of e-cigarettes to reduce the mortality
rate associated with cigarette smoking, specifically in Ukraine.

MATERIALS AND METHODS

Simulation Analysis
We applied a replication of the methodology initially de-

veloped by Mendez and Warner (21) for the United States and

subsequently adapted by Mzhavanadze and Yanin (30) for Russia

and by Mzhavanadze for Georgia (31).

First, we built the dynamic population simulation model for
Ukraine that is tailored towards tobacco control policy analysis.
The model tracks individuals from ages 0 to 65+ according to
their sex and smoking status (never, current and former smokers).

In the baseline year, everyone from ages 0 to 17 is considered as
never smoker, while from age 18 population is divided into three
sub-groups by their smoking status. In the subsequent years the
population size and its composition changes: a new birth cohort
is introduced in the model, at 18 years old certain never smokers
start smoking and become current smokers; some current smok-
ers quit and become former smokers; and everybody is subject
to age-, sex-, and smoking status-specific death rates (illustrative
representation of the model and detailed model specifications are
presented in the Supplementary Materials).

Following Mendez and Warner (21) we also applied the fol-
lowing assumptions to simplify the calculations:

e The new birth cohort remains constant.

* Individuals aged 0—17 are considered never smokers.

* Smoking initiation only occurs at age 18, and those who start
smoking at that age are classified as current smokers.

* Some smokers begin to quit the habit starting from age 19, and
those who successfully quit become former smokers.

* Initiation does not reoccur in former smokers.

*  We assume that smoking-related deaths do not occur before
the age of 35; therefore, death rates before age 35 are not
influenced by smoking status.

Then we proceed with the simulations of the Ukrainian popu-
lation for the subsequent 80 years after the baseline. We first
simulated the Ukrainian population under two reference scenarios:
» The status quo scenario assumes that baseline smoking initia-

tion and cessation rates will continue unchanged.

* The never-smoking scenario posits a hypothetical situation
where no individuals have ever smoked, and no one will initiate
smoking in the baseline year or the future.

By comparing these two scenarios, we can estimate the total
life-years lost (LYL) due to smoking in the absence of vaping, pro-
viding insight into the potential life-saving impact of e-cigarettes
as a proportion of smoking-related LYL.

Then we conducted population size simulations for 210 e-cig-
arette scenarios, which are a combination of various assumptions
drawn from Mzhavanadze and Yanin’s study (30) on how vaping
affects smoking initiation and smoking cessation, and the health
risks of vaping for former smokers (Table 1). To account for the
existing uncertainties in the literature, these scenarios encompass
a broad range of assumptions.

For each year, we calculated the difference in population size
between each specific e-cigarette scenario and the baseline sce-
nario. This difference represents the estimated life-years saved
(LYS) or LYL due to vaping for that particular year. To determine
the cumulative LYS or LYL over the entire 80-year period, we
summed these annual estimates. Furthermore, we expressed the
cumulative LYS or LYL for each e-cigarette scenario as a percent-
age of the LYL due to smoking in the baseline scenario. Lastly,
we estimated the proportion of individuals who successfully quit
smoking due to vaping, referred to as “e-quitters”, among the
total number of individuals who quit smoking during the entire
simulation period.

Data

This study involves secondary data analysis using publicly
available data from the Global Adult Tobacco Survey (GATS) and
State Statistics Service of Ukraine. The data used in this analysis
do not contain any personally identifiable information and are
de-identified prior to use. Therefore, this research did not require
direct interaction with human participants and did not necessitate
institutional review board approval or informed consent.

We selected 2017 as the model’s baseline year because it
represents the most recent year for which all data necessary for
building the simulation model is available.

Sex- and age-specific population statistics were obtained from
the State Statistics Service of Ukraine (S Table 1) (33).

To estimate sex- and age-specific smoking prevalence in the
baseline year, we used data from the Ukrainian GATS conducted
in 2017 (4). The survey focused on individuals aged 15 and
older, regardless of citizenship, who considered Ukraine as their
primary residence. Population in temporarily occupied regions,
including the Autonomous Republic of Crimea, Sevastopol, and
specific areas in Donetsk and Luhansk regions, was excluded from
the survey. A total of 14,800 households were sampled using a
two-stage design. Initially, primary sampling units (PSUs) were
identified based on voting precincts established by the Central
Election Commission for the 2014 nationwide parliamentary
elections. The PSUs were randomly selected using the probability
proportional to the size of PSUs method, resulting in 300 PSUs
chosen from urban and rural areas. In the subsequent stage, 30
housing units were randomly selected from each PSU in major
cities (Kyiv, Dnipro, Lviv, Odesa, and Kharkiv), while 25 housing
units were chosen from each PSU in other urban areas and 23
housing units from rural PSUs. The survey utilized two question-
naire modules. First, the household questionnaire collected data
on names, birthdates or ages, gender, and tobacco usage status
for each household member. Following this, a randomly selected
eligible household member from the household roster completed
the individual questionnaire, which primarily focused on tobacco-
related inquiries. To attain a balanced gender representation in
the sample, adult males were deliberately oversampled due to the
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higher proportion of adult females within the overall population
of Ukraine.

We categorized individuals who reported smoking tobacco on
a daily or less-than-daily basis as current smokers. Former smok-
ers were defined as individuals who reported smoking in the past
but had quit 612 months before the survey, while never smokers
were those who had never smoked (S Table 2). The population for
the baseline year, categorized by age, sex, and smoking status, is
a result of combining sex- and age-specific smoking prevalence
with relevant population statistics (S Table 3).

We obtained smoking cessation and initiation rates by sex
from GATS 2017 (4). Sex-specific smoking cessation rates were
estimated for three age categories (19-34, 35-50, and > 50).
These rates represent the proportion of individuals who reported
smoking in the past but quit smoking 6 to 12 months ago and are
currently non-smokers (Table 1). Sex-specific smoking initiation
rates were estimated as the proportion of current smokers within
the population aged 18-24 (Table 2).

Sex- and age-specific death rates were calculated separately
for never smokers, current smokers, and former smokers using
the relative risk estimates of adult mortality from smoking-related
diseases derived from the US Cancer Prevention Study I1 (S Table
4) (34). These relative risks were combined with sex-, age-, and
disease-specific mortality data from Ukraine provided by the State
Statistics Service (S Table 5) (33).

Sensitivity Analysis
To assess the robustness of our findings, we conducted a
sensitivity analysis by using lower and upper bound estimates

Table 1. Principal assumptions used in the simulation analysis

of smoking cessation and initiation rates as background rates in
our dynamic population simulation model (Table 2). This sensi-
tivity analysis aimed to address several potential limitations and
uncertainties in our assumptions.

One concern was related to the estimation of the background
smoking initiation rate, which was based on the proportion of
current smokers in the population aged 18-24. However, smok-
ing initiation might occur before the age of 18 or after the age of
24. Supporting this argument, we observed that in 2017, smoking
prevalence in Ukraine was notably higher among the population
aged 25-29 compared to the 1824 age group (S Table 2). Another
consideration was the possibility of underreporting of smoking
status, especially among young adults and women, as self-reported
data from surveys like GATS may be subject to reporting biases.
Furthermore, the estimated background cessation rates might be
overestimated due to our assumption that initiation does not occur
again among former smokers.

To account for these uncertainties, we utilized the lower and
upper bound estimates of smoking cessation and initiation rates
as background rates in our simulations.

RESULTS

Life-Years Lost due to Smoking

According to our estimations, in the absence of vaping, ap-
proximately 64.68 thousand lives (59.10 for men and 5.58 for
women) were lost annually to smoking-related diseases in Ukraine
in 2017. These numbers represent 15.54% of total premature

Values
Variable
Men Women

Variables held constant across all scenarios

For ages 19-34 3.48 10.65
Background smoking cessation rate (%) For ages 35-50 2.00 2.83

For age > 50 1.81 7.86
Background smoking initiation rate (%) 33.28 10.03

Variables that define unique e-cigarette scenarios

Impact of vaping on smoking cessation rate

Increase background rate by 5%, 10%, 25%, 50%, 100%, or 200%

Impact of vaping on smoking initiation rate

Increase the background rate by =20%, =15%, =10%, 0%, 10%, 15% or 20%

Health risk of vaping compared to smoking

Reduces former smokers’ annual mortality-reduction benefit (compared to continued
smoking) by 0%, 2.5%, 5%, 10%, or 20%

Source: Mzhavanadze and Yanin (30)

Table 2. Estimated background smoking cessation and background smoking initiation rates used in the dynamic simulation model

Variable

Women
(95% Cl)

Men
(95% CI)

For ages 19-34

3.48 (1.72-6.94) 10.65 (5.25-20.42)

Background smoking cessation rate (%) | For ages 35-50

2.83 (0.92-4.30) 2,00 (0.93-8.32)

For age > 50

1.81(0.92-3.53) 7.86 (1.56-31.43)

Background smoking initiation rate (%)

33.28 (26.84-40.41)

10.03 (5.48-17.65)

Source: Authors’ calculations based on GATS 2017 (4)
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deaths in Ukraine, with a significantly higher toll among men at
30.26% compared to 2.53% among women.

Our estimates are more conservative than the estimate of the
Institute for Health Metrics and Evaluation, which reported around
113.56 thousand deaths annually (99.56 for men and 14.00 for
women) from smoking-related causes (35). The disparity in the
figures arises from differences in methodologies. The Institute
for Health Metrics and Evaluation employs its own classification
system for smoking-related diseases and uses its estimates rela-
tive risks of smoking. Additionally, they assume smoking-related
deaths occur from age 30 onwards, while our study considered
the corresponding age as 35 onwards.

Furthermore, over 80 years following the baseline, we pro-
jected that approximately 69.77 million life-years would be lost
due to smoking in the absence of e-cigarettes. The estimated
LYL accounted for 3.14% and 20.91% of life-years for the adult
population and current smokers, respectively (S Table 6).

Our model indicates that the smoking prevalence in the status
quo scenario in Ukraine would decline from 23.30% in 2017 to
17.50% in 10 years and further decrease to 13.48% after 20 years.
In the long-term smoking prevalence would stabilize at 8.29%.
The notable reduction in smoking prevalence within the status
quo scenario can be primarily attributed to the decline in smoking
initiation rate in Ukraine, which decreased from 34.06% in 2010
to0 22.46% in 2017 (S Table 7).

E-cigarette Scenarios

Summary Results for All 210 E-cigarette Scenarios

Out of the 210 e-cigarette scenarios we analysed, a substantial
majority, 185 (88.10%), yielded positive LYS. A summary of
the simulation results can be found in Table 3. The calculated
LYS ranged from —1.13 to 13.11 million. In relative terms, these
estimated LY'S values spanned from —1.62% to 18.78% of the
LYL due to smoking. The median LYS stood at 3.17 million,
constituting 4.55% of LYL due to smoking.

The scenario with the lowest LY'S combines assumptions where
vaping increases smoking cessation by 5%, elevates smoking ini-
tiation by 20%, and individuals who quit smoking due to vaping
(e-quitters) face a 20% heightened mortality risk. Conversely, the
scenario with the highest LY is characterized by vaping increas-
ing smoking cessation by 200%, reducing smoking initiation by
20%, and having no adverse health impacts on former smokers
who quit using e-cigarettes.

The distribution of e-cigarette scenarios based on LY'S ranges
is presented in Figure 1. The largest number of scenarios (42)

Table 3. Summary of all e-cigarette scenario simulations
(N=210)

Minimum | Maximum Median
value value value
LYS (in millions) -1.13 13.11 317
LYS by vaping as a share _ o
of LYL due to smoking (%) 162 18.78% 495
Number of scenarios
with positive LYS, n (%) 185(88.10)
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Fig. 1. Distribution of e-cigarette scenarios by LYS by vaping
over the 80 years as a share of LYL due to smoking.

fell within the LYS range of 2% to 4%, followed by 32 scenarios
in the 0% to 2% range, and 29 scenarios in the 4% to 6% range.
Conversely, 25 e-cigarette scenarios in our simulations resulted
in negative LYS, with the minimum reaching —1.62%. Detailed
results for each e-cigarette scenario are available in S Table 8.

E-cigarette Scenarios with a Negative Impact on Life-years

Among the 210 e-cigarette scenarios examined, 25 (11.90%)
scenarios demonstrate a negative impact on life-years. These
scenarios are a result of combinations where vaping increases
smoking cessation by 5% or 10% and smoking initiation by 10%,
15%, or 20%. Additionally, elevated health risks of vaping ranging
from 0% to 20% are assumed in these scenarios.

However, it is important to note that we consider these sce-
narios unlikely. As previously mentioned, recent research indi-
cates that the association between vaping and smoking in youth
is attributable to shared risk factors of tobacco use (17). Fur-
thermore, adolescents who initially experiment with e-cigarettes
are less inclined to start smoking compared to their peers with
similar characteristics (17). Consequently, it is more likely that
e-cigarettes decrease smoking initiation rather than increase it.

Furthermore, considering the documented effectiveness of
vaping in aiding smoking cessation, which is twice as effective
as nicotine replacement therapy, our assumption that a 5% or 10%
increase in the overall cessation rate due to vaping implies that, on
average, only a small fraction of smokers will opt for e-cigarettes
as a cessation tool over the next 80 years from the baseline (13,
14). This assumption does indeed align with the current vaping
landscape in Ukraine, where only 3.3% of adults reported using
e-cigarettes in 2023 (36). However, it is worth noting that if more
smokers use e-cigarettes for smoking cessation, then considering a
5% or 10% increase in the population-wide cessation rates would
be regarded as a conservative assumption.

Selected E-cigarette Scenarios

Following the insights provided by Mzhavanadze and Yanin
(30) and Mzhavanadze (31), and considering our earlier discus-
sion regarding the potential impact of vaping on both quitting and
starting smoking, we have identified four e-cigarette scenarios as
particularly relevant for Ukraine (Table 4). These scenarios are
built on assumptions of a 25% and 50% increase in the background
smoking cessation rate, along with a corresponding 10% reduc-
tion in the background smoking initiation rate. To account for the

135



Table 4. Effects of vaping on mortality and smoking cessation (cumulative over 80 years): Selected e-cigarette scenarios

Vaping reducing smoking initiation by 10%
Vaping risk (%) Annual cessation rate - -
9 o increase due to vaping (%) LYS (millions) LYS as a share of LYL due | E-quitters as a share in all
to smoking (%) quitters (%)
5 25 3.02 433 19.21
50 4.88 6.99 32.14
10 25 2.73 3.92 19.09
50 4.36 6.25 31.96

LYS - life-years saved; LYL - life-years lost; E-quitters — individuals who successfully quit smoking due to vaping

potential risks associated with vaping, we have also factored in
vaping risks of 5% or 10% in these scenarios.

These scenarios result in positive cumulative LYS over the
80 years, indicating the potential of e-cigarettes in preventing
smoking-related deaths. In these scenarios, LY'S ranges from 2.73
to 4.88 million life years in absolute terms and constitutes 3.92%
to 6.99% as a share of LYS attributed to vaping in LYL due to
smoking (Fig. 2). Furthermore, the potential share of e-quitters
among all quitters is estimated to be between 19.09% and 31.96%.

Due to higher cessation rates and lower initiation rates, smok-
ing prevalence in these selected e-cigarette scenarios declines

more rapidly compared to the status quo scenario. In the long
term, smoking prevalence stabilizes at 5.56% (when the impact
of vaping on cessation is 50%) and 6.40% (when the impact of
vaping on cessation is 25%) (Fig. 3).

Sensitivity Analysis

After using the lower bound estimates of smoking cessa-
tion and initiation rates, the simulation analysis produced 184
(87.62%) scenarios with positive LY'S. Similarly, using the upper
bound estimates resulted in 178 (84.76%) scenarios with posi-

LI T—— Vaping risk: 5%, Cessation increase: 25%, Initiatiation increase: -10%
— Vaping risk: 10%, Cessation increase: 25%, Initiatiation increase: -10%
5 4
Vaping risk: 5%, Cessation increase: 50%, Initiatiation increase: -10%
4 Vaping risk: 10%, Cessation increase: 50%, Initiatiation increase: -10%
=
2
R
o
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2 4
1 .
0 4 T
0 5
Years after baseline year

Fig. 2. The cumulative LYS by vaping over the 80 years in selected e-cigarette scenarios.
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Smoking prevalence
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Fig. 3. Smoking prevalence in selected e-cigarette scenarios and status quo over the 80 years.
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Table 5. Effects of vaping on mortality and smoking cessation (cumulative over 80 years)

Vaping does not increase smoking initiation Vaping increases smoking initiation by 10%
Annual cessation
Vaping risk | rate increase due LYS as ashare | E-quitters as LYS as ashare | E-quitters as
to vaping LYS (million) of LYL due to a share in all LYS (million) of LYL due to a share in all
smoking quitters smoking quitters
10% 1.00 1.43% 8.74% 0.284 0.41% 8.76%
- 25% 2.34 3.35% 19.28% 1.654 2.37% 19.33%
50% 423 6.07% 32.24% 3.591 5.15% 32.32%
100% 7.1 10.19% 48.55% 6.521 9.35% 48.66%
10% 0.87 1.25% 8.67% 0.157 0.22% 8.70%
10% 25% 2.04 2.93% 19.15% 1.354 1.94% 19.21%
50% 3.70 5.31% 32.07% 3.047 4.37% 32.15%
100% 6.22 8.91% 48.36% 5.606 8.03% 48.48%
10% 0.63 0.90% 8.55% -0.090 -0.13% 8.58%
20% 25% 1.48 212% 18.92% 0.776 1.11% 18.98%
50% 2.68 3.84% 31.74% 1.999 2.86% 31.83%
100% 449 6.44% 48.00% 3.839 5.50% 48.12%

LYS - life-years saved; LYL — life-years lost; E-quitters — individuals who successfully quit smoking due to vaping
E-cigarette scenarios for which assumptions on smoking cessation, initiation and health risks of vaping are replicated from Mendez and Warner (21).

tive LYS. Summarized results of these sensitivity analyses are
provided in S Table 9 and S Table 10, and detailed outcomes can
be found in S Table 11 and S Table 12.

Interestingly, the sensitivity analysis revealed that the addi-
tional scenarios with negative LY'S were primarily driven by the
combination of assumptions where vaping had a positive impact
on cessation by 10%, 25%, or 50%, but simultaneously increased
initiation by 15% or 20%, along with elevated health risks for e-
quitters by 20%. However, the resulting range of LY'S across 210
e-cigarette scenarios remained largely unchanged, with median
LYS being slightly lower in both cases compared to the main
results. Moreover, in the case of selected e-cigarette scenarios,
the sensitivity analysis produced results that were consistent with
the main findings (S Table 13 and S Table 14).

The sensitivity analysis enhances the robustness of our con-
clusions, demonstrating that the potential impact of e-cigarettes
remains significant across a range of plausible assumptions. Al-
though uncertainties exist, the positive outcomes observed in the
majority of scenarios indicate that e-cigarettes have the potential
to play a vital role in mitigating the burden of smoking-related
deaths in Ukraine.

DISCUSSION

Our simulation analysis highlights the significant potential of
e-cigarettes to reduce smoking-related mortality in Ukraine. The
majority of the 210 scenarios we examined showed positive LYS,
suggesting that e-cigarettes could play a crucial role in reducing
the public health burden of smoking in the country. The results
indicate that under the current policy landscape, e-cigarettes could
save between 3.92% and 6.99% of LYL due to smoking.

Our findings closely align with similar simulation analyses
conducted internationally, reinforcing the validity and generaliz-
ability of the modelling approach. Across scenarios assuming in-
creases in smoking cessation rates of 10%, 25%, 50%, and 100%,

combined with either no effect or a 10% increase in smoking
initiation and relative risks of vaping set at 5%, 10%, or 20%,
our estimates ranged from 0.4% to 10.2% LYS as a proportion
of smoking-related LYL (Table 5). Mendez and Warner (21)
estimated that in the United States, e-cigarette use could reduce
smoking-related LYL by 1.1% to 12.8%. Similarly, in the Rus-
sian context, Mzhavanadze and Yanin (30) projected savings
of 0.5% to 11.08% of smoking-related LYL, while in Georgia,
estimates by Mzhavanadze (31) ranged from 0.4% to 16.3%,
closely mirroring our results in relative terms. In Australia, Levy
et al. projected that replacing restrictive vaping policies with
more permissive access could reduce smoking-related deaths
by 7.7% and life-years lost (LYL) by 17.3%, assuming vaping
carries 5% of the mortality risk of smoking (32). Even with a
higher assumed risk (40%), the reductions of 5.4% in deaths and
10.6% in LYL were observed.

We acknowledge several key limitations inherent in our study
design. First, our model assumes constant birth cohorts and
excludes initiation of smoking below age 18 or among former
smokers, potentially underestimating smoking initiation and
cessation dynamics. Second, the long-term mortality risks associ-
ated with vaping remain uncertain; while we incorporated a wide
range of assumptions and sensitivity analyses, definitive evidence
on long-term health outcomes is still lacking. Third, reliance on
self-reported data from surveys such as GATS may introduce
reporting bias, particularly underestimating smoking prevalence
and initiation rates among women and youth.

A major strength of our study lies in its comprehensive sen-
sitivity analyses, which incorporated a wide range of plausible
assumptions on initiation and cessation rates, as well as health
risks associated with vaping. These robustness checks consistently
affirmed our central finding — most scenarios predict substantial
positive public health impacts. Additionally, using publicly
available and high-quality nationally representative survey data
enhances the credibility and reproducibility of our modelling
outcomes.
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Our study also identified a small subset (11.90%) of scenarios
that yield negative LY'S. These scenarios occur under assumptions
combining minimal cessation benefits from vaping, substantial
increases in smoking initiation, and significantly elevated mor-
tality risks for vaping former smokers. However, such scenarios
appear unlikely under realistic conditions, given growing evidence
that vaping is effective for cessation (often double that of conven-
tional nicotine replacement therapies), and that it is more likely
to substitute for, rather than promote, youth smoking initiation
(13, 14, 17).

CONCLUSIONS

The findings from our simulation analysis provide strong evi-
dence that e-cigarettes could significantly reduce the burden of
smoking-related diseases in Ukraine. With most scenarios indicat-
ing positive life-years saved, our study suggests that the inclusion
of harm reduction strategies could enhance the effectiveness of
Ukraine’s tobacco control policies.

However, the potential risks associated with e-cigarettes,
particularly regarding youth initiation and the health impacts on
former smokers, should not be overlooked. These risks highlight
the importance of implementing comprehensive regulatory frame-
works that maximize the public health benefits of e-cigarettes
while minimizing potential harms.

In conclusion, while the debate on e-cigarettes continues, our
study contributes to the growing body of evidence suggesting that
e-cigarettes could play a pivotal role in reducing smoking preva-
lence and preventing smoking-attributable deaths in Ukraine.
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