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Abstract

analysis with control for secular trends.

Background: This study aimed to evaluate the association between tobacco control policies and trends in smoking
cessation according to gender, age and educational level in Lithuania in 1994-2010.

Methods: The data were obtained from nine cross-sectional postal surveys conducted biennially within the framework
of Finbalt Health Monitor project during 1994-2010. Each survey was based on a nationally representative random
sample drawn from the National population register. The sample consisted of 3000 citizens aged 20-64 in 1994-2008
surveys and 4000 in the 2010 survey. In total, 17161 individuals participated in all surveys. The development of tobacco
control policy in Lithuania was assessed using the Tobacco Control Scale (TCS). The association of the TCS scores with
short-term and long-term quitting according to gender, age and education was examined using logistic regression

Results: Over the last two decades, a large improvement in the development of tobacco control policy has been
achieved in Lithuania. At the same time, this progress was associated with the increase in smoking cessation.

A significant increase in both short-term and long-term quit ratios was found among people aged 20-44. An
increase by 10 points on the TCS was associated with 17% increase in the odds of short-term quitting and with
15% increase in the odds of long-term quitting. The association between tobacco control policies and long-term
quitting was stronger among younger than older people. No differential effect of tobacco control policies on smoking
cessation was found in relation to gender and educational level.

Conclusions: The improvement in Lithuanian tobacco control policies was associated with an increase in smoking
cessation in long-term perspective. These policies have not only benefitted highly educated groups, but lower
educated groups as well. Nonetheless, further development of comprehensive tobacco control policies is needed
in order to decrease social inequalities in smoking cessation.
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Background

Tobacco smoking is one of the main factors contributing
to premature mortality and morbidity in Europe.
Lithuania has extremely high mortality rates from
smoking-related diseases, such as cardiovascular dis-
eases, cancers, and respiratory diseases [1,2]. In 2010,
the age-standardized mortality rate from cardiovascular
diseases was 120.6 per 100 000 Lithuanian population

* Correspondence: jurate.klumbiene@lsmuni.lt

'Public Health Faculty, Lithuanian University of Health Sciences, Siaures
av. 57, LT-49264 Kaunas, Lithuania

Full list of author information is available at the end of the article

( BioMed Central

aged 0—64 years, while the average rate in the European
Union (EU) was 43.4 per 100 000 population of the same
age [2]. The proportion of deaths attributable to tobacco
was 25% for Lithuanian men and 3% for women aged
30 years and more [3]. Furthermore, the studies under-
taken in Lithuania have shown growing social inequal-
ities in mortality [4-6]. The higher prevalence of
smoking among people from lower socioeconomic
groups may be one of the causes of higher mortality rate
in those groups compared to people with higher socioeco-
nomic position [7,8]. Reducing inequalities in smoking is
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therefore a key public health priority and tobacco control
policies should be equity-oriented.

In the Soviet era there was no tobacco legislation, no
formulated tobacco control policy, and no effective
health education. Since regaining of independence in
1990, various activities were initiated in Lithuania to cre-
ate a legal basis for tobacco control. In 1996, Lithuanian
Parliament adopted the Law on Tobacco Control, which
introduced a smoking ban in all enclosed workplaces,
domestic trains as well as locations used for education,
health care, administration and cultural activities [9]. An
amendment to the Law on Tobacco Control came into
force in 2007, extending the ban on smoking to restau-
rants, cafe and bars. In 2000, a complete ban on tobacco
advertising came into force. Lithuania ratified World
Health Organization (WHO) Framework Convention on
Tobacco Control (FCTC) in 2004 and committed itself
to implementing national legislation that is consistent
with the FCTC [10]. After joining of the EU in 2004,
Lithuania was obliged to change tobacco excise tax pol-
icy in order to meet the EU requirements. The rise in to-
bacco excise rates was moderate in 2004—2007, however,
in 2009 specific excise tax increased sharply from 22.9
Euro to 38.2 Euro and ad-valorem excise tax increased
from 15% to 25%. As a result, the prices of cigarettes
grew slowly in 2004-2008, but they considerably
increased in 2009 [11,12].

Several previous studies demonstrated that many of
tobacco control policies are effective in reducing of
smoking prevalence [13-15]. Analyses of Lithuanian
Health Behaviour Monitoring showed that the preva-
lence of daily smoking was increasing up to the year
2000, especially among women. Since 2002, a decreasing
trend has been observed among men and the increase
of smoking prevalence levelled off among women
[16,17]. The decline in smoking prevalence was more
pronounced in highly educated men than in low edu-
cated. Moreover, the increase in smoking prevalence
was lower among highly educated women compared to
low educated [17].

Change in smoking prevalence is the result of two
processes — initiation and cessation of smoking. The im-
pact of tobacco control measures on socio-economic
inequalities in smoking cessation has not been examined
extensively. Some studies have shown widening inequal-
ities in smoking cessation, while others have found that
inequalities in smoking cessation did not change [18-21].
Moreover, there are scarce data about the impact of
tobacco control measures on smoking outcomes and
smoking inequalities in former Soviet republics where
tobacco epidemic is following a somewhat different pat-
tern that it took in the West [22]. In Soviet times, smok-
ing prevalence was extremely high among men and very
low among women. During transition period, in most
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former Soviet republics smoking rates in men failed to
decline in ways predicted by the Western smoking epi-
demic model, while the increase in smoking rates among
women was delayed [22,23].

The aim of the study was to evaluate the association
between tobacco control policies and trends in smoking
cessation in Lithuania in 1994-2010. The specific
research objectives are: 1) to assess time trends in short-
term and long-term quit ratios by gender, age and
educational level between 1994 and 2010; 2) to evaluate
the association between the development of Lithuanian
tobacco control policy and the changes in quitting in
1996-2010; 3) to assess whether the associations of
tobacco control policy development with short-term
and long-term quitting depend on gender, age and edu-
cational level.

Methods

The assessment of tobacco control policy development in
Lithuania

The development of tobacco control policy in Lithuania
was assessed using the Tobacco Control Scale (TCS)
[24]. Information on five tobacco control policy areas
(price of cigarettes and other tobacco products, smoke-
free work and other public places, comprehensive bans
on advertising and promotion, large direct health warn-
ing labels, and treatment to help dependent smokers
stop) was collected for each year between 1995 and
2010. The intensity of policies in each of five areas was
quantified separately and the scores of all areas were
summed (maximum possible score was 85). The infor-
mation on smoke-free policies, bans on tobacco advertis-
ing and promotion, health warning labels was derived
from Lithuanian Law on Tobacco Control with all its
amendments, and from Tobacco Control Database for
the WHO European Region [9,25].

The calculation of the TCS scores for tobacco prices
was based on the approach recommended by the ori-
ginal TCS [24]. However, some modifications were intro-
duced as the calculations were based on the prices of
the lowest class of cigarettes in Lithuania. This class of
cigarettes is more available and mostly used by lower
socioeconomic groups. The data on tobacco prices
were obtained from the database of Statistics Lithuania
[12]. The tobacco prices of each year were divided by
the Lithuanian Gross Domestic Product, expressed in
Purchasing Power Standards per capita [12]. Those
numbers were divided by the reference price which was
the price of cigarettes in the UK in 2007 (6.6 Euro)
[26]. As a result, a maximum of 30 points could be al-
located to the reference price. The TCS scores for to-
bacco prices were calculated by multiplying the
estimated ratio by 30 points.
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Health behaviour monitoring survey

Study population

The data were obtained from nine cross-sectional postal
surveys conducted within the framework of Finbalt
Health Monitor project [27]. In Lithuania, the surveys
have been carried out every second year since 1994.
Each survey was based on a nationally representative
random sample drawn from the national population
register. The sample consisted of 3000 individuals aged
20—64 in 1994-2008 surveys and 4000 individuals in the
2010 survey. The sampling unit was the individual in all
surveys. No measures were taken to substitute non-
respondents. The methodology and questionnaires were
standardized across the survey years. The questionnaire
has remained essentially unchanged over the vyears
(Additional file 1). Every time it was mailed between
April and June with one reminder. Response rates varied
from 54 to 74% being lower in the last surveys. In total,
17161 individuals participated in all surveys. The
Lithuanian Bioethics Committee approved all surveys.
Written informed consent for participation was obtained
from the respondents in all surveys.

Measurements

The smoking status of the respondents was obtained
using the following questions: ‘Have you ever smoked?,
‘Have you ever smoked at least 100 cigarettes?; ‘Have
you ever smoked daily at least one year?” and “When did
you last smoke? The respondents were classified as
“daily smokers”; “occasional smokers”, “ex-smokers given
up smoking 1-12 months ago”, “ex-smokers given up
smoking more than one year ago”, and “never-smokers”.
The individuals were considered as daily smokers when
they smoked daily for at least one year and smoked in
the day of filling in the questionnaire or a day before it.
Those who answered that they had smoked daily at least
one year and had stopped smoking were defined as ex-
smokers. The respondents were considered as occasional
smokers if they had indicated occasional smoking by
themselves and had not smoked in the day of filling in
the questionnaire or a day before it.

Two measures of smoking cessation were calculated:
short-term and long-term quit ratio. The short-term quit
ratio was calculated as the ratio of the number of ex-
smokers who had given up smoking 1-12 months ago
divided by the number of daily smokers plus ex-
smokers who had given up smoking 1-12 months ago.
The long-term quit ratio was calculated as the ratio of
the number of ex-smokers given up smoking more than
12 months ago divided by the number of ever-smokers
(daily smokers plus ex-smokers). Occasional smokers
were excluded from the analysis. The proportion of
occasional smokers was very stable in all surveys (7 to
9% in men and 6 to 8% in women).
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The socio-demographic variables used in the analysis
were: gender, age, and education. Age was categorized
into two groups: 20-44 and 45-64. The respondents
were also categorized into two groups according to their
educational level: persons with low education (primary
education, incomplete secondary education or secondary
school), and persons with high education (college, voca-
tional school or university).

Statistical analysis

Age-standardized quit ratios were calculated for each
study year, gender and educational group. The data
were age standardized using the European population
of 2008 as standard. Normal approximation was used
in the calculation of 95% confidence intervals for stan-
dardized rates.

The association between the TCS scores and quitting
was examined using logistic regression analysis. The
analysis was performed using pooled data from all sur-
veys carried out in 1996-2010. The TCS scores of one
year before the respective survey were included into
logistic regression analysis. The TCS scores used in
analysis were divided by 10 and treated as continuous
variable. Dependent variables were short-term and long-
term quitting. We fitted four models for each dependent
variable. Model 1 included following variables: the TCS
scores, gender, age and education. Men, the respondents
aged 20—44 and those with low education were defined
as reference groups. Model 2 additionally included terms
for the interaction between the TCS scores and gender,
to examine whether there were gender related differ-
ences in the association between the TCS scores and
smoking quitting. The interaction between the TCS
scores and age was added in the model 3 to assess age
differences in the abovementioned association. Model 4
included the variables of model 1 and the interaction
between the TCS scores and education level to assess
educational differences in the association between the
TCS scores and smoking quitting. All models were
controlled for daily smoking prevalence at the time of
the survey. Data were analysed using the statistical pack-
age SPSS (version 20).

Results

Table 1 shows annual TCS scores for each of the five
tobacco control policies in Lithuania. The first increase
in the TCS scores (by 8 points) was observed between
1995 and 1996 when the Law on Tobacco Control came
into force (Table 1, Figure 1). In 1996-1998, the scores
did not change. Between 1999 and 2000, the TCS scores
increased significantly (by 13 points). This progress was
related to the enforcement of a complete ban on tobacco
advertising. In the period 2000 — 2006, the scores in-
creased gradually reaching 33 in the year 2006. Between
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Table 1 Annual tobacco control scores for tobacco control policies in Lithuania, 1995-2010

Year Price of cigarettes and  Smoke free work and

Comprehensive bans on

Large direct health Treatment to help dependent Total

other tobacco products other public places advertising and promotion warning labels smokers stop TCS
score

1995 4 0 0 1 0 5

199 5 7 0 1 0 13
1997 4 7 0 1 0 12
1998 5 7 0 2 0 14
1999 5 7 0 2 0 14
2000 6 7 11 2 1 27
2001 6 7 11 2 1 27
2002 6 7 11 2 1 27
2003 6 7 11 2 1 27
2004 7 7 11 6 1 32
2005 7 7 1 6 2 33
2006 6 7 1 6 2 33
2007 6 15 1 6 2 40
2008 7 15 1 6 2 41
2009 11 15 11 6 1 44
2010 14 15 11 6 1 47

2006 and 2007, the scores increased by 7 points due to
ban of smoking in cafes and restaurants. The decrease in
affordability of cigarettes resulted in the increase of the
scores by 7 points from 2007 to 2010.

Table 2 presents the number and the percentage of
ever-smokers and the distribution of ever-smokers by
gender, age and education in each year of health behav-
iour survey. In 1994-2000, short-term quit ratios were
stable (Figure 1). Since 2000, they have been constantly
increasing. In 2010, the proportion of short-term ex-
smokers was significantly higher as compared with the

years 1994 to 2000 (p <0.05). Long-term quit ratios
rose significantly between the years 2000 and 2002
(from 16% to 23.8%, p < 0.05). Since 2004, the propor-
tion of long-term ex-smokers increased reaching 30.1%
in the year 2010.

There were no significant changes in short-term quit
ratios among men or women between the individual
study years and over the whole study period (Table 3).
The long-term quit ratio increased by 1.7 times in men
and by 2.1 times in women from 1994 to 2010. The
greatest increase in long-term quit ratio was observed in
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Figure 1 The Tobacco Control Scale (TCS) scores and quit ratios in Lithuania from 1994 to 2010. Short-term quit ratio = the number of
ex-smokers given up smoking 1-12 months ago /daily smokers plus ex-smokers given up smoking 1-12 months ago. Long-term quit ratio = the number
of ex-smokers given up smoking more than 12 months ago/ever smokers.
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Table 2 Socio-demographic characteristics of study population in 1994-2010
Study Total Ever-smokers
year number of N % Gender Age Education
respondents
Men (%) Women (%) 20-44 (%) 45-64 (%) Low (%) High (%)
1994 1864 516 27.7 81.9 18.1 64.6 354 494 50.6
1996 2021 691 34.2 79.1 209 629 371 506 494
1998 1874 654 349 735 26.5 70.8 292 464 436
2000 2195 876 399 729 27.1 65.5 345 474 526
2002 1883 706 375 72.2 27.8 54.5 455 385 61.5
2004 1822 616 338 67.7 323 63.0 370 403 59.7
2006 1739 654 376 65.7 343 59.8 40.2 4.7 583
2008 1763 641 364 65.0 350 56.9 431 541 459
2010 2000 729 36.5 559 44.1 56.4 436 532 46.8

N - Number of ever smokers (daily smokers + ex-smokers).

men between the years 2000 and 2002 (from 16.6% to
24.1%, respectively). The proportion of long-term ex-
smokers in women was significantly higher in the year
2010 than in the earlier surveys.

Table 4 presents quit ratios in two age groups in
1994-2010. Over the period of sixteen years, short-term
and long-term quit ratios increased significantly among
respondents aged 20—44, but did not change in the older
age group. In the younger age group the largest increase
in long-term quit ratio was found between the years
2008 and 2010 (16.5% and 28.3% respectively).

No significant changes in short-term quit ratios
between the study years were observed among people
from either low or high educational group (Table 5).
From 1994 to 2010, the increase in long-term quit ra-
tio was found in both educational groups. In the first
survey long-term quit ratios were similar among low
and high educated people. In 2010, a statistically sig-
nificant difference in long-term ratios between

educational groups was observed (25.2% and 36%
respectively).

The association between the TCS scores with quitting
was estimated by logistic regression analysis (Tables 6
and 7). An increase by 10 points on the TCS scale was
associated with an increase of 17% in the odds of short-
term quitting (Model 1 in Table 6). Short-term quitting
was more common among women than men and among
younger than older individuals. No interactions between
the TCS scores and gender, age or education were
observed (Models 2—4).

The odds of long-term quitting increased by 15%
with the 10 points increase of the TCS scores (Model 1
in Table 7). Likelihood of long-term quitting was higher
in older than younger individuals and in highly
educated compared to low educated. The logistic re-
gression analysis did not show an interaction between
the TCS scores and gender or educational level on
long-term quitting (Models 2 and 4). Interaction

Table 3 Age-standardized short-term and long-term quit ratios (%) in men and women in 1994-2010

Study Short-term quit ratio Long-term quit ratio
year Men Women Men Women

% 95% Cl % 95% CI % 95% Cl % 95% ClI
1994 39 1.9-6.0 12.8 55-20.2 17.0 13.4-20.5 143 7.2-21.5
1996 6.3 4.1-85 11.9 6.1-11.7 172 14.1-204 19.8 13.3-26.2
1998 4.0 20-59 154 95-213 159 126-19.1 138 8.6-19.1
2000 4.5 2.7-6.2 74 3.8-11.1 166 13.7-19.5 14.3 9.8-18.8
2002 54 3.1-77 11.8 6.5-17.0 24.1 204-27.8 22.8 16.8-28.9
2004 7.8 49-10.7 115 6.6-164 203 164-24.2 18.1 12.8-23.5
2006 7.8 5.0-10.7 16.2 10.7-216 203 16.5-24.2 223 16.8-27.7
2008 96 64-129 16.0 10.5-215 24.8 20.6-290 246 19-30.2
2010 9.5 6.1-129 204 152-25.7 29.7 252-31.2 30.5 255-355

Short-term quit ratio = the number of ex-smokers given up smoking 1-12 months ago/daily smokers plus ex-smokers given up smoking 1-12 months ago.
Long-term quit ratio = the number of ex-smokers given up smoking more than 12 months ago/ever smokers.

Abbreviations: C/ confidence interval.
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Table 4 Short-term and long-term quit ratios by age in 1994-2010
Study Short - term quit ratio Long - term quit ratio
year 20-44 45-64 20-44 45-64

% 95% ClI % 95% CI % 95% ClI % 95% ClI
1994 6.4 3792 33 0.1-6.5 83 53-11.2 34.1 27.2-40.9
1996 74 4.8-99 8.1 4.1-120 1.5 8.5-144 293 23.7-328
1998 74 4.9-100 6.0 2.1-98 127 9.7-15.8 209 15.1-26.8
2000 55 35-74 48 20-76 11.0 84-135 244 19.6-29.3
2002 7.7 4.8-10.7 6.5 3.2-98 16.1 12.4-19.8 330 27.8-38.2
2004 9.2 6.0-124 83 4.1-126 16.0 12.3-196 26.3 20.6-32.1
2006 13.0 9.3-166 55 2.1-88 153 11.8-189 304 24.8-36.0
2008 133 9.5-17.1 9.1 48-135 165 12.7-20.3 373 31.6-43.0
2010 16.2 12.0-204 105 6.3-14.7 283 24.0-32.7 34.2 289-394

Short-term quit ratio = the number of ex-smokers given up smoking 1-12 months ago/daily smokers plus ex-smokers given up smoking 1-12 months ago.
Long-term quit ratio = the number of ex-smokers given up smoking more than 12 months ago/ever smokers.

Abbreviations: C/ confidence interval.

between age and TCS scores on long-term quitting was
significant (OR =0.79; 95% CI: 0.71-0.87) (Model 3).
Further analysis showed that in the younger age group,
the increase by 10 points on TCS scale was associated
with 30% increase in the odds of long-term quitting
(OR=1.30; 95% CI: 1.20-1.40) (data are not shown).
The increase of odds in the older age group was smaller
and not significant (OR = 1.03; 95% CI: 0.96-1.11).

Discussion

Since 1995, a great progress in the development of
tobacco control policy has been achieved in Lithuania.
This progress was associated with an increase in
smoking cessation between 1994 and 2010. A signifi-
cant increase in both short-term and long-term quit
ratios was found among people aged 20—44. The pro-
portion of long-term quitters increased in men and
women, and in both educational groups. The

association between tobacco control policies and long-
term quitting was statistically significant; this associ-
ation was stronger among younger than older people.
No differential effect of tobacco control policies on
smoking cessation was found in relation to gender and
educational level.

Our study had some important strengths. It used data
on trends in smoking cessation among Lithuanian adult
population over almost two decades. These data were
derived from nine cross-sectional surveys conducted on
nationally representative samples following the same
methodology. The questions regarding smoking
remained unchanged in all surveys ensuring comparabil-
ity of data over a whole observational period. Informa-
tion on the period of abstinence from smoking was
available which allowed calculating short-term and long-
term quit ratios. Short-term ratios could be more sensi-
tive indicator for evaluation of tobacco control policy.

Table 5 Age-standardized short-term and long-term quit ratios by educational level in 1994-2010

Study Short - term quit ratio Long - term quit ratio
year Low education High education Low education High education
% 95% Cl % 95% Cl % 95% Cl % 95% Cl

1994 43 1.6-7.0 7.2 3.7-106 14.1 9.8-184 187 14.0-234
1996 6.6 3.7-94 85 52-11.8 15.6 11.7-193 20.1 15.9-243
1998 80 45-113 63 3.8-88 132 93-17.0 173 132-213
2000 44 2.3-65 6.3 3.8-88 114 8.3-145 20.3 16.6-24.0
2002 4.5 1.7-74 89 58-12.1 22.3 17.3-273 24.7 20.5-28.8
2004 10.5 6.3-14.6 7.8 47-11.0 14.5 10.1-189 230 18.6-274
2006 10.7 6.7-14.7 104 6.8-14.0 154 11.1-19.7 25.1 20.7-29.5
2008 9.0 56-124 155 10.5-20.5 203 16.0-244 30.2 250-355
2010 113 7.7-150 180 129-232 252 20.9-29.5 36.0 30.8-41.1

Short-term quit ratio = the number of ex-smokers given up smoking 1-12 months ago/daily smokers plus ex-smokers given up smoking 1-12 months ago.

Long-term quit ratio = the number of ex-smokers given up smoking more than 12 months ago/ever smokers.

Abbreviations: C/ confidence interval.
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Table 6 The association of Tobacco Control Scale scores and socio-demographic variables with short-term quitting in

1996-2010
Independent variables Model 1 Model 2 Model 3 Model 4
TCS OR 117 1.19 1.22 1.13
95% Cl 1.07-1.27 1.07-1.33 1.10-1.34 1.01-1.27
Gender (women vs men) OR 2.10 244 2,12 2.09
95% Cl 1.70-2.59 1.56-3.83 1.71-2.62 1.70-2.58
Age (45-64 vs 20-44) OR 0.76 0.77 1.16 0.76
95% Cl 0.61-0.96 0.61-0.96 0.71-1.90 0.60-0.95
Education (high vs low) OR 1.20 1.20 122 1.01
95% Cl 0.97-1.47 0.97-1.47 0.99-1.50 0.65-1.57
Gender x TCS OR 0.94
95% Cl 0.81-1.10
Age x TCS OR 0.85
95% Cl 0.72-1.01
Education x TCS OR 1.07
95% Cl 0.92-1.24

Model 1 included TCS scores, gender, age and education; model 2 - the variables of the model 1 and the interaction between TCS scores and gender;
model 3 - the variables of the model 1 and the interaction between TCS scores and age; model 4 - the variables of the model 1 and the interaction between
TCS scores and education; all models were adjusted for the prevalence of daily smoking.

OR which differ from 1.00 with statistical significance (p < 0.05) are presented in bold.

Abbreviations: TCS - Tobacco Control Scale, OR - odds ratio, C/ - confidence interval.

Some limitations of the study also need to be dis-
cussed. The data used in this study were based on self-
report about smoking cessation without biochemical
validation. An over-reporting of quitting could be pos-
sible, especially among short-term ex-smokers who
gave up smoking 1-12 months ago. Some of short-term

ex-smokers may have relapsed shortly after the survey.
Since there can be differences in over-reporting of
smoking cessation between the study years, age and
educational groups, this could have influenced our
results. Moreover, the number of ever-smokers was
relatively small affecting the statistical power to detect

Table 7 The association of Tobacco Control Scale scores and socio-demographic variables with long-term quitting in

1996-2010
Independent variables Model 1 Model 2 Model 3 Model 4
TCS OR 1.15 1.16 1.3 1.16
95% Cl 1.09-1.21 1.09-1.23 1.20-14 1.07-1.25
Gender (women vs men) OR 1.05 1.06 1.05 1.05
95% Cl 091-1.21 091-1.22 0.91-1.21 0.91-1.21
Age (45-64 vs 20-44) OR 247 247 2.57 2.47
95% Cl 2.17-2.81 2.17-2.81 2.26-293 2.17-2.82
Education (high vs low) OR 1.64 1.64 1.69 1.64
95% Cl 1.44-1.87 1.44-1.87 1.48-1.93 1.44-1.87
Gender x TCS OR 097
95% Cl 0.87-1.09
Age x TCS OR 0.79
95% Cl 0.71-0.87
Education x TCS OR 0.98
95% Cl 0.89-1.09

Model 1 included TCS scores, gender, age and education; model 2 - the variables of the model 1 and the interaction between TCS scores and gender;
model 3 - the variables of the model 1 and the interaction between TCS scores and age; model 4 - the variables of the model 1 and the interaction between
TCS scores and education; all models were adjusted for the prevalence of daily smoking.

OR which differ from 1.00 with statistical significance (p < 0.05) are presented in bold.

Abbreviations: TCS - Tobacco Control Scale, OR - odds ratio, C - confidence interval.
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the effect of interactions between the analysed vari-
ables, especially in women.

The next limitation could be a decreasing participation
rate in the most recent surveys. In all surveys, women
and older people responded better than men and youn-
ger individuals, but the decrease of response rate was al-
most similar in all gender and age groups. There is no
information about educational level and smoking status
of non-respondents. However, the distribution of study
participants by educational level did not differ from that
of Lithuanian population of the same age, suggesting
that response rate was not related to educational level
[28]. Other studies found that the prevalence of smoking
was slightly higher among non-respondents [29,30]. To
the best of our knowledge, there is no data about the dif-
ferences in smoking cessation rates between participants
and non-participants in postal surveys. The comparison
of early and late respondents in Finbalt Health Monitor
surveys discovered only slight differences in health be-
haviours, including smoking habits [31]. Bearing this in
mind, we think that a decreasing response rate could
not seriously bias the results of our study.

We found that quit ratios increased only among youn-
ger people (20-44 years old) and that the effect of
tobacco control policies on quitting was stronger in this
age group compared to older individuals. These findings
are in line with some other studies showing higher
impact of tobacco control measures on smoking cessa-
tion rates among young adults [19,32,33]. In the study
period, Lithuania implemented mostly population-based
measures: bans on tobacco advertising and smoking in
the café, bars and restaurants as well as the increase in
cigarettes prices. Smoking cessation services are
extremely limited in this country, and there is no reim-
bursement of smoking cessation pharmacotherapy. The
observed age differences in trends of smoking cessation
could be due to the higher exposure of young people to
the population-based measures mentioned above [19].
The data of Lithuanian health behaviour monitoring
showed that young people, especially men, were more
supportive to a ban on smoking in cafés, bars and res-
taurants [34]. For older people, the possible period of
long-term quitting is much longer than for younger age
group, which likely explains why no association was
found between tobacco control policies in 1996-2010
and long-term quitting for older age group.

In our study, short-term quitting was more common
among women than among men while there was no
gender difference in long-term quitting. Furthermore,
the impact of tobacco control measures on smoking ces-
sation was similar both in men and women. In Soviet
times, smoking prevalence in Lithuania was traditionally
low among women, because it was socially unacceptable
[35]. Since regaining of independence in the 1990,
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transnational tobacco industry started aggressive and
sophisticated marketing of tobacco products targeting
mainly women and young people. Women smoking
became more socially accepted. These developments
contributed to the increasing trends of smoking preva-
lence among women in 1994-2000 [17]. Strengthening
of tobacco control activities since 2000 may have con-
tributed to stabilization of smoking prevalence among
women and to an increase of quitting.

We did not find a differential effect of tobacco control
policies on smoking cessation in relation to educational
level. These results are comparable with earlier findings
from a study in 18 European countries which did not
reveal consistent difference between higher and lower
educated people regarding the association between
smoking cessation and the TCS scores [18]. The imple-
mentation of smoke-free policy in Italy was immediately
followed by the increase in quit ratios among both
highly and low-educated men as well as among low-
educated women [21]. Previous research suggests that
various components of tobacco control policy might
have a different impact on smoking cessation among low
and high educated people. Tobacco tax and price
increase may have larger effects among smokers with
lower education, while partial smoke-free legislation and
ban on tobacco advertising may have larger effects
among smokers with high education [36-39].

In Lithuania, the implementation of tobacco control
policies was followed by intensive discussions in mass-
media. The findings from the longitudinal International
Tobacco Control Europe Surveys suggested that anti-
tobacco information campaigns might reduce the social
acceptability of smoking [40]. Moreover, smoke-free
legislation limiting the places where smoking is allowed
might also decrease the social acceptability of smoking
[41]. One of the indicators of the social acceptability of
smoking is the proportion of smoke-free homes [42].
The data of Finbalt Health Monitor showed that over
the last decade, the prevalence of passive smoking at
home almost halved in Lithuania [43]. This decrease oc-
curred among low educated as well as among high edu-
cated people indicating that smoking became less
socially acceptable in the Lithuanian population, inde-
pendent of educational level. Several studies have shown
that the decreased social acceptability of smoking was
associated with the increase in quitting intentions and
smoking cessation [41,44]. Thus, the increase in long-
term quit ratio among low and high educated individuals
in Lithuania might be partially explained by the reduced
social acceptability of smoking in society.

Conclusions
Our results suggest that the progress in the Lithuanian
tobacco control policies was associated with an increase
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of smoking cessation in long-term perspective. The ef-
fect of tobacco control policies was stronger among
younger than older people, but it was similar among
high and low educated smokers. This implies that to-
bacco control policies as developed in Lithuania in the
2000’s have not only benefitted highly educated groups,
but lower educated groups as well. The Lithuanian
experience does not support the fear that recent tobacco
control policies may have widened inequalities in smok-
ing outcomes. Nonetheless, further development of com-
prehensive tobacco control policies is needed in order to
decrease social inequalities in smoking cessation.

Additional file

Additional file 1: Smoking questionnaire. The questionnaire used in
the study is presented in Additional file 1.
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