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Abstract

We investigate the impact of a prevention-oriented policy implemented in
Icelandic secondary schools from 1997 to 2002 (the ”Drug-free Iceland” programme) on country-level smoking rates on the youth. Using a country-year
data source spanning the period from 1985 to 2010, we apply the Synthetic
Control Method to construct the counterfactual outcome for Iceland and analyse the short- and medium-term effects of the policy on treated adolescents
until they became young adults (25 to 29 years old). Our results show that
the intervention reduced youth smoking prevalence, and we also find evidence
of externalities in the age groups adjacent to those directly targeted by the
policy. The results differ by gender, with the impact on females being more
marked.
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Introduction

Adolescent substance use is a persistent global problem and a challenge for public health
authorities and society as a whole. It has been proven that cigarette-smoking teenagers
are considerably more likely to use alcohol, marijuana, and cocaine in addition to adopting other risky behaviours (Elders, 1997; Kendler, et al., 2013). Potential consequences
include psychosocial and neurocognitive impaired development, academic failure, highrisk sexual behaviour, and mental health problems in adulthood (Atherton, et al., 2016).
From a public health perspective, the challenge of preventing substance use among young
people is of social and economic importance, since all these repercussions are costly for
society in the medium- and long-term and are difficult to tackle.
In this paper we analyse the effectiveness of the ”Drug-free Iceland” programme (DFI
programme, henceforth), which was implemented in that country from 1997 to 2002.
Over the five years it was in effect, it targeted students at secondary schools, aged, on
average, from 15 to 19 years old. The main difference between this programme and other
prevention approaches is the importance given to the implementation process and the
emphasis the policy places on the preventive and risk factors of drug use in adolescents
(details can be found in Kristjánsson et al., 2020a and 2020b).
We study the effect of the DFI programme on the smoking prevalence rates in the
Icelandic youth by gender using the Synthetic Control Method (SCM, henceforth), proposed and developed by Abadie and Gardeazábal (2003) and Abadie et al., (2010). To
this end, we construct a country-level panel data of 17 developed countries covering the
period 1987-2010, from which the SCM is used to create a counterfactual of Iceland and to
estimate the smoking prevalence rates that would have been observed in Iceland without
the policy.
We analyse both the short-term and the medium-term effects of the policy on secondary
school-aged adolescents, who were the main target of the policy during the period it was
in effect, 1997-2002. The objective is to ascertain whether a policy that treats people in
their adolescence has long-lasting effects on the target population. To this end, we look
at different age groups over time. Specifically, we start by analysing the smoking rates of
15- to 19-year-olds in 2000; five years later, in 2005, we follow up on the smoking rates
of 20- to 24-year-olds; and finally, we examine the rates of 25- to 29-year-olds in 2010.
The outcome variable is constructed in two alternative ways (detailed below) which, in
addition to serving as different measures of the variable of interest, allow us to infer if the
policy had positive externalities in the age groups that were adjacent to those directly
treated but were not themselves directly treated. In all cases, we separate the analysis by
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gender. To our knowledge, this is among the few papers analysing such gender differences
in responses to policies aimed at reducing smoking use.1
To anticipate our results, the SCM shows that the policy brought about a sizeable
and statistically significant decrease in the smoking prevalence rates in Iceland, for both
genders, although with larger effects in the case of females. Furthermore, the results
confirm substantial positive externalities in the form of a reduction in smoking prevalence
among adjacent age groups, that is, young people not directly treated by the policy but
close in age to those who were once directly treated; our hypothesis is that they might
have grown up influenced by the change in habits displayed by the treated group. We
find no significant effects in older groups, that is, adults aged from 30 to 65 years old.
The rest of the paper is organized as follows. In Section 2, we briefly review the institutional framework and highlight our contribution to the literature. Section 3 describes
the empirical strategy. In Section 4, we provide details about the data sources and construction of variables. In Section 5, we present the SCM results and, finally, in Section 6,
we conclude.
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Institutional Framework

The 1999 European School Survey Project on Alcohol and Other Drugs (ESPAD) pointed
to Iceland as the fifth-highest among 21 European countries in the proportion of adolescents reporting having been drunk three times or more during the previous 30 days
(Ritson, 2003). Moreover, the tobacco smoking prevalence among 15- and 16-year-old
students increased from 15% to 23% from 1992 to 1998, and the percentage of those admitting having ever consumed marijuana or hashish in their life rose from 7% to 17%.
These rising rates led to a political debate that ended up generating a consensus among
municipalities, schools, and the national government to prevent substance abuse among
the youth. As a result, the DFI programme was conceived. The programme was sponsored
and funded by the government of Iceland and the Reykjavik City Council, jointly with
the Ministry of Justice and the Ministry of Health. It consisted of a five-year programme
with a bottom-up collaborative approach, aimed at achieving a drug-free Iceland.
Traditionally, the main form of intervention used in European countries to address
adolescent health and behaviour problems has been via approaches focused on dissuading
young people from initiating substance use through individual and school-based instruc1

Among the exceptions, the paper of Brachowicz and Vall-Castello (2019) documents a reduction in
the drinking prevalence of males, while not for females, in response to a rise in the minimum legal drinking
age from 16 to 18 years old in Spain in year 1991.
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tional and educational programmes (Glanz et al., 2008). In contrast, the DFI programme
based its approach on theories of deviance developed in sociology and criminology (Akers, 1973). These theories hold that the environmental and social circumstances transform individual deviances into common patterns of behaviour among dominant groups of
teenagers. These behavioural patterns are strongly influenced by factors such as the lack
of sanctions coming from the environment of the teenager, for example from parents and
surrounding adults; insufficient individual and community investment in positive values,
like having high educational aspirations; and the absence of opportunities to participate
in organized recreational and extracurricular activities. From this perspective, children
are mostly viewed as products of the society in which they live in rather than as rational individual actors, and society is seen as the environment in which kids grow and
develop into adulthood. Therefore, in order to achieve healthier individual behaviour
patterns, the policy has to be focused on the context rather than just on individuals. The
DFI programme was conceived as prevention-oriented and both peer- and family-focused,
encouraging family bonding and supervision. This socially comprehensive approach constitutes the most relevant distinguishing feature of the DFI programme.
Primary assessments through the 2011 ESPAD survey showed a steep population
decline in adolescent substance use in Iceland. Also, Kristjánsson et al. (2013) and
Kristjánsson et al. (2015) showed a steady decline in rates of smoking and alcohol use
from 1997 to 2014 in Iceland. However, a decline was also observed in several other European countries (Brooks-Russell et al., 2014), so the change cannot be directly attributed
to the DFI programme.
Our contribution to the literature is threefold. Firstly, we provide fresh evidence of
the impact of a socially comprehensive prevention policy, such as the DFI programme,
using a suitable methodology that allows us to reduce the potential confounding effect
of secular trends in adolescent substance use that might be observed simultaneously in
other countries. Second, we explore externalities of the policy for the age groups that,
although not directly treated by the policy, grew up alongside the treated group. Finally,
we decompose the analysis by gender, and show interesting gender differences in response
to the policy.
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Empirical strategy

Our empirical strategy to evaluate the effect of the DFI programme is based on the SCM,
proposed and developed by Abadie and Gardeazábal (2003) and Abadie, et al. (2010).
The SCM solves the ambiguity arising in comparative case studies where the analysis
3

of treatment effects hinges on the researchers’ choice of the control (unaffected) units.
The SCM relies instead on a formalized data-driven procedure that constructs a weighted
combination of a small number of unaffected units, taken from a set of potential controls
or donor pool, as the most appropriate unit of comparison.2
More specifically, the policy evaluation challenge is to estimate the counterfactual outcome, that is, how the outcome of interest would have evolved over time for our treated
unit without the intervention. In the SCM, the counterfactual outcome YitN is estimated
as the outcome corresponding to a synthetic unit constructed as a weighted average of
control units in the donor pool that approximates the characteristics of the treated unit
as much as possible. More formally, considering (J + 1) countries, with (J = 1) being
the treated one, the synthetic control is constructed from a (J × 1) vector of weights,
W = (w2 , ..., wJ+1 )0 that allows us to define the estimators for YitN and for the effect on
the treated unit τ1t as follows:

ŶjtN

=

J+1
X

wjt Yjt

(1)

j=2

τ̂1t =

ŶjtN

−

J+1
X

wjt Yjt

(2)

j=2

where the weights are restricted to be non-negative and to sum to one.
In addition, let X be a set of k variables which are potential predictors of the outcome
trends, and let us define V as a k × k variable-weight matrix that contains the relative
importance of each of the k predictors in constructing the synthetic control. The main
challenge of the method is how to find the optimal weighting matrices W and V. Abadie
et al. (2010) propose choosing the V that minimizes the root mean squared prediction
error (RMSPE) of the pre-intervention outcome between the treated unit and the control
unit. Then, W, which is a function of V, is picked to minimize the RMSPE of the
predictor variables for a given V.
After the SCM estimation, and to evaluate the significance of our estimates, standardized p-values are constructed from the distribution of placebo or permutation tests
2

For a discussion of the data requirements and advantages of the SCM see Abadie (2019).
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(Abadie et al. 2010). This is done by estimating the same model on each untreated unit
with the same intervention years and periods and removing the actual treated unit from
the potential donor pool of these other units. These are nonparametric exact tests, which
have the advantage of not imposing any distribution on the errors. If the effect of the
intervention on the treated unit is significant (not observed by chance), we should observe
that its magnitude is large relative to the permutation distribution. Following Abadie et
al. (2010), we also report below the distribution of the post/pre-MSPE ratios for all the
control countries; given that the post-treatment MSPE can be taken as a measure of the
average treatment effect, we expect the ratio to be the highest in the case of Iceland.

4

Data and variables

To conduct the analysis, we create a country-level panel data set of 17 countries covering
the period 1985-2010, which contains the outcome variables (tobacco use prevalence rates)
as well as a set of variables used as predictors of the outcome trends. We extract the available variables for Iceland and the set of 16 donor countries: Belgium, Canada, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Norway, Portugal,
Spain, Sweden, the United States and the United Kingdom. The donor countries are
chosen on the basis of data availability and because no other country in the donor pool
implemented any large-scale youth-oriented antidrug policy as Iceland did (Kristjánsson
et al., 2020a).
The data source for tobacco use prevalence by country and year, age-interval and gender
is the Tobacco Viz Platform of the Institute for Health Metrics and Evaluation (IHME).
The IHME is a health research centre at the Department of Medicine of the University
of Washington. The series of smoking rates are expressed as the percentage of smokers in
each country and year, by five-year age intervals and gender.
It is worth mentioning how we construct the outcome variables of the analysis, since the
identification of the treated group is not straightforward in our case. The DFI programme
was first implemented in 1997 and lasted five more years, until 2002. During the five years
the programme was in effect, it targeted students at secondary schools, aged, on average,
between 15 and 19 years old. Hence, the individuals directly treated with the policy are
those in the 15- to 19-year-old age interval in the period of treatment. In the empirical
setting, we set the year 2000 as the intervention year of reference. If we follow the treated
teenagers over time, five years later, in 2005, they are in the 20- to 24-year-old age group;
and by 2010, they are in the 25- to 29-year-old age group. To sum up, our group of treated
individuals are young Icelanders in the 15-19, 20-24 and 25-30 age intervals in the years
5

2000, 2005 and 2010, respectively. Thus, to analyse the medium- and long-term effects of
the policy we need to look at different age groups over time.
This nature of the data requires us to first determine which age interval to follow before
the intervention, both for Iceland and for the control countries; and, second, which age
interval to follow each year after the intervention. To find a solution, we construct the
outcome variable in two alternative ways. As a first alternative (Alt. 1, henceforth), we
construct the outcome variable in every single year of the period of analysis as the simple
average of the tobacco use rates for the three age groups (15-19, 20-24, and 25-29) in that
year. This variable is then followed both for Iceland and for the synthetic control before
and after the policy. Before the treatment, the variable constructed in this way contains
the tobacco use rates of all three age intervals and it is entirely composed of (as yet)
untreated individuals. During the years of the intervention and after the intervention,
only one out of the three age intervals included in the average value corresponds to a
directly treated group: the 15- to 19-year-olds in 2000, the 20- to 24-year-olds in 2005,
and the 25- to 29-year-olds in 2010.
The effects of the policy on Alt. 1 are expected to be mainly driven by the long-lasting
effects of the intervention, if any, on those who were once directly treated. However,
since the average also contains the smoking rates of other age-adjacent groups, it could
be partly driven by indirect impacts of the policy on those who, although not directly
treated, have grown up immersed in the new social context for young people resulting from
the implementation of the DFI programme. For instance, 15- to 19-year-old adolescents
in 2005 might smoke less, even if they were not directly treated, just because of lower
smoking rates among the 20- to 24-year-olds that surround them. This would point to a
positive externality of the policy on individuals not directly treated.
The second alternative, (Alt. 2, henceforth), is constructed as a weighted average with
yearly-varying weights from 2000 onwards as follows. We start by focusing only on the
15- to 19-year-old group during the pre-treatment period. In the year 2000 we take this
group, which is the group directly treated with the intervention, as the group of interest.
One year later, in 2001 the group becomes a 16- to 20-year-old group, for which we do not
have a tobacco use rate figure in the data source. As a substitute for this, we construct
a proxy for the (unobserved) 16- to 20-year-old group in 2001 as a weighted average of
the 15- to 19-year-old group and the 20- to 24-year-old group, with the weights being 4/5
and 1/5, respectively.
The assumption being made is that the proportion of the population of each age within
a five-year interval is evenly distributed. Moving on one more year, in 2002 the weighted
average is calculated for the 15-to 19-year-old and the 20- to 24-year-old groups, with
6

the weights being 3/5 and 2/5, respectively. And so on until 2005, where the group of
once-treated individuals comprises the entire 20-24-year-old group (weight 5/5). Next,
following the same logic, we proceed from 2006 until 2010 constructing the weighted
average of the 20- to 24-year-old group and the 25- to 29-year-old group, with weights
that change as we move over the years. In 2010, the age interval we are looking at is the
entire 25- to 29-year-old one (all those teenagers aged between 15 and 19 years old that
were treated in the year 2000 are now aged between 25 and 29 years old in 2010).
In the case of the Alt. 2 variable, the effects of the policy will be entirely driven by age
groups comprising individuals that were directly targeted by the policy during the period
1997-2000. As with Alt. 1, the evolution of the smoking rates will improve with respect
to the synthetic Iceland to the extent that the intervention has short- and medium-term
effects, that is, if teenagers in the year 2000 become young adults of 20 to 24 years old
or 25 to 29 years old who smoke less than young people in these same age groups in the
counterfactual. Since, in this case, we do not look at age-adjacent groups but only at the
directly treated ones, the observed evolution will be solely attributable to those directly
treated.
Thus, in addition to being two valid alternatives to construct the outcome variable,
the comparison of results with the Alt. 1 and the Alt. 2 variables will indicate whether
there were positive externalities of the policy on those young people who, although not
directly treated, were close in age to those directly treated. In particular, three interesting
possibilities arise: i) If adjacent groups entering into the definition of Alt. 1 in a given
period are not impacted at all by the policy, the effect with Alt. 1 would be 1/3 of the
Alt. 2 effect;3 ii) If the adjacent groups entering the definition of Alt. 1 are impacted by
the policy as much as the directly treated group, the estimated effect with Alt. 1 would
be equal to the Alt. 2 effect; iii) Finally, if the adjacent groups entering the definition of
Alt. 1 are somewhat impacted by the policy, but less so than the directly treated group,
the estimated effect with Alt. 1 would be larger than 1/3 of the Alt. 2 effect but smaller
than the Alt.2 effect.
To implement the SCM we additionally need a set of predictor variables of the outcome
trends for all countries in the sample. These may include pre-intervention values of the
outcome of interest since, by definition, these are not affected by the intervention. Besides,
smoking prevalence rates are related to the economic and demographic structure at the
country level and, possibly, to the consumption patterns of other drugs. As predictors of
smoking trends, we include the following for each country in the sample: i) the average
3

This is because in Alt. 1 the age group directly targeted by the treatment is assigned a weight of
1/3, while this same group has a weight of 1 in Alt. 2.
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of the dependent variable between the years 1990 and 1997; ii) smoking rates of 30to 39-year-old adults; iii) country-year real values of GDP per capita; iv) country-level
total population and the percentages of the population under 25 years old; v) youth
dependency ratios, measured as the ratios of younger dependents to the working-age
population; vi) youth unemployment rates for 15-to 24-year-olds; vii) prevalence rates
of drug use disorders in the 15- to 19-year-old and 25- to 29-year-old age groups; viii)
age-standardized death rates from alcohol and drug use disorders; ix) average annual per
capita beer consumption.4

5

Synthetic Control Method results

We take the year 2000 as the reference point in time to define the before-after intervention
in the analysis. Given that the programme lasted five years, from 1997 to 2002, we can
expect (and allow) the effects of the policy to appear in the results one or two years before
or after 2000, depending on when the policy started to have an impact on the targeted
population.
As already mentioned, the SCM provides a systematic data-driven procedure to create
the (weighted) combination of countries that best resembles the actual Iceland before the
implementation of the DFI programme. This is done for each outcome variable and for
each gender separately. The SCM applied to Alt. 1 constructs the synthetic Iceland for the
male sample as a combination of Ireland (43.8%), Canada (42.3%), France (6.5%), Norway
(4.3%), and Sweden (3.1%); for the female sample, it is a combination of Ireland (39.8%),
France (34.9%) and Sweden (25.3%). As for Alt. 2, the male pre-intervention outcome is
best reproduced by a combination of Canada (27.7%), Ireland (23.4%), Norway (21.9%),
Denmark (18.4%), and Germany (8.5%); for females in this case, the combination includes
Ireland (37.6%), Canada (25.4%), France (25.0%), Sweden (6.3%) and the Netherlands
(5.6%). All the other countries in the donor pool were assigned zero weights.5
Figures 1 and 2 and Table 1 display the SCM estimates for the Alt. 1 and the Alt. 2
outcomes, respectively, and for both genders separately. The trends in the Alt. 2 outcome
are eye-catching, due to how this variable is constructed. Since smoking prevalence rates
increase with age (around 20% for teenagers and around 32% for the 20- to 30-year-olds),
4

The predictor variables are extracted from the Our World in Data platform, with the primary data
sources used in this paper being the World Population Prospects of the United Nations Population
Division, the ILOSTAT database of the International Labour Organization, the Global Burden of Disease
Studies of the Institute for Health Metrics and Evaluation (IHME), and the World Health Organization
Global Health Observatory (GHO).
5
We use the synth runner package developed for Stata by Galiani and Quistorff (2017).
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as the weights of the Alt. 2 outcome increase in favour of higher age groups, we observe
how the initial trend for 15-19-year-olds approaches and eventually touches that of the 2024-year-olds in 2005, ending at the 25-29-year-old level in 2010. Thus, we see an upward
trend in the outcome variable from 2000 to 2005, although this should not be interpreted
as an increase in smoking prevalence itself. In addition, these baseline trends are common
to all countries and our interest is in the difference between Iceland and its synthetic
control eventually appearing in these trends.
In the figures and for all four cases presented, the synthetic Iceland closely follows fits
the trends in the outcomes of interest for the real Iceland prior to the DFI programme.
Correspondingly, the pre-intervention mean squared prediction errors (MSPE) provided
in Table 1 are fairly small. This synthetic Iceland is thus considered to provide a close
approximation to the trends in the outcome variables that would have been observed in
the post-treatment period in the absence of the DFI programme. The smoking prevalence trends for both Iceland and its counterfactual steadily decline from the mid-80s on,
but in 2000 they start to clearly diverge. For both males and females, the real Iceland
experienced a steeper decline than its synthetic counterpart during the post-intervention
period. The difference between the two lines is maintained over time in all four cases,
which implies that the intervention was effective not only in the short- but also in the
medium-term. Moreover, the comparison between the male and female dynamics suggests
that the medium-term effects for females were greater than those for males. Given that
the DFI intervention involved societal and family influences aimed at affecting teenagers’
smoking habits, our results align with previous findings in the literature suggesting that
women might be more sensitive to environmental influences.6
Table 1 provides quantitative information on the size of the estimated effects and
permits further comparison. First, as we observe in the graphs, the estimated effects for
females are larger than the corresponding values for males, both for the Alt. 1 and the Alt.
2 outcomes. Taking the post-intervention RMSPE as an approximation of the average
estimated effect, the DFI programme can be considered to have led to reductions in the
smoking rates of Icelandic male and female youth of around 5.7% and 8.4%, respectively,
in the case of Alt. 1, while the corresponding reductions for Alt. 2 are around 7.2% and
10.2%, respectively. For average pre-intervention smoking rates near 30%, such reductions
6

In the psychology literature, for instance, Schawble and Staples (1991) showed that women attach
higher importance to reflected appraisals (the individual’s perception of how others see and evaluate
him/her) than men. In a more recent study, Berlin and Dargnies (2016) found that women react more
strongly to the feedback they receive from their environment than men do. Kumpfer et al. (2008) review
trends in substance use rates by gender and theories that suggest that family protective factors have more
influence on girls.
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would imply cuts of around 20% to 30% on pre-intervention smoking habits.
Second, our results further suggest that the age-adjacent groups were clearly impacted
by the policy since the estimated effects of the Alt. 1 outcome are clearly larger (more
negative) than 1/3 of the estimated effects of the Alt. 2 outcome. Also, as expected, the
estimated impacts with the Alt.1 measure are, in general, lower than the Alt. 2 results.7
These findings suggest that the policy likely had an important influence not only on the
directly treated individuals but also on those age-adjacent young people who might have
grown up alongside the former. For example, smoking habits of adolescents aged from 15
to 19 years old in 2005, and thus not treated, might have been influenced by the lower
tobacco use of 20- to 24-year-olds in that same year, who had been treated five years
earlier when in high school. Thus, these externalities would appear as a result of peer
effects among the young. As regards gender differences in such externalities, if we take the
differences between Alt.1 and Alt.2 by gender as a ratio over the corresponding baseline
smoking rates, the differences are negligible; if anything, they are slightly higher for males.
The standardized p-values in Table 1 confirm the overall statistical significance of the
effects. In addition, Figure 3 displays the distribution of the ratios of post/pre-DFI MSPE.
Since the post-DFI MSPE can be taken as a measure of the effects of the intervention, we
expect the ratio for Iceland to stand out among the ratios for the rest of the countries.
As observed in the figure, this is indeed the case for all four cases considered. We thus
rule out the possibility that our results for Iceland are driven by chance.
Finally, considering that society as a whole could have been affected by the antisubstance use sentiment that the policy may have created, we explore whether significant
effects can also be found among the adult population who were not treated by the policy.
To this end, we repeat the SCM estimation using the average smoking rates for those aged
between 30 and 65 years old in Iceland during that period. Figure 4 shows the results
for both males and females. The results are neither sizeable nor statistically significant
in either case.8 We thus conclude that the policy only affected those directly treated and
those close in age. Older, never treated individuals do not seem to have modified their
smoking habits after the intervention.
7

Some of the estimated effects for leads 0 to 3 are larger with Alt. 1 than with Alt. 2. This could
be due to the fact that the percentage points of adjustment in smoking rates of older youth can be
expected to be larger since the baseline smoking rates are also higher among the older youth. Alt. 2
assigns greater weight to teenagers during the first years after the intervention, so that the reduction in
percentage points during these first leads in Table 1 can be expected to be lower than when averaging
with the 20- to 29-year-olds in Alt.1. This can also explain why the effects increase in Figure 2 as we
move through the post-intervention years.
8
For the sake of exposition, we only display the results graphically in this case. The numerical results
are available upon request.

10

6

Conclusions

In this paper we have examined the impact of the Drug-free Iceland programme on the
smoking prevalence rates by gender in the short -and medium-term. The programme
specifically targeted adolescents aged between 15 and 19 years old in Icelandic secondary
schools. The results show that this policy intervention was effective in the short- and
medium-term for both males and females, with a somewhat greater effect in the latter
case. Given that the policy focused on protective and risk factors surrounding adolescents,
it can be inferred that these factors had stronger effects for females than for males both in
the short- and in the medium-term. In addition, the comparison between two alternative
outcome variables has allowed us to document positive externalities in the reduction of
smoking prevalence rates in the age groups adjacent to those directly targeted by the
programme. We do not find significant effects among those that were never treated by
the policy in Iceland, the adult population, thus suggesting that externalities occurred
only among the youth.
The central takeaway of this work is the effectiveness of an anti-drug policy that challenged the previously prevailing paradigm of youth-oriented anti-drug policies. The overall
effectiveness of a policy with a clear prevention approach that focuses on the whole context rather than criminalizing substance users suggests that it would be appropriate to
move away from traditional anti-substance use policies towards a more coordinated type
of policy involving the wider society. Our analysis also suggests that substance-use control strategies should recognize that young men’s and young women’s decisions might be
influenced differently by cultural, psychosocial and socioeconomic factors.
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Figure 1: Smoking rates for Alt1-outcome. The figure shows the evolution of the average smoking
prevalence constructed as the standard mean of the smoking prevalence of the groups aged from
aged 15-19, 20-24 and 25-29 years old.
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Figure 2: Smoking rates for Alt2-outcome. The figure shows the evolution of the average smoking
prevalence constructed as a time-varying weighted mean of the smoking prevalence of the groups
aged 15-19, 20-24 and 25-29 years old. In 2000, only those aged 15-19 enter into the average; in
2005, only those aged 20-24; and in 2010, only those aged 25-30. Before year 2000, only those
aged 15-19 are followed.
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Table 1: SCM Results (smoking prevalence rates)
Alt 1.
Males
-1.35
-3.64*
-3.90*
-4.40*
-4.49*
-4.98*
-5.52*
-6.29*
-6.72*
-7.49*
-7.83*

Lead
0
1
2
3
4
5
6
7
8
9
10
Smoking rates Iceland
Average
27.24
15-19 years old
20-25 years old
25-29 years old
Post-RMSPE
5.72
Pre-RMSPE
0.338

Outcome Alt 2.
Females Males
-1.35
-0.20
-5.43
-1.18*
-5.90
-2.34*
-7.01*
-3.78*
-7.67*
-5.23*
-7.68*
-7.14*
-8.33*
-7.79*
-9.07*
-8.86*
-9.49*
-9.40*
-10.46* -9.97*
-11.14* -9.79*

Outcome
Females
-3.67*
-5.05*
-5.95*
-8.21*
-9.71*
-9.47*
-10.02*
-10.88*
-11.33*
-12.87*
-13.99*

27.61

8.42
0.801

19.56
31.30
33.08
7.23
0.238

22.96
31.32
30.75
10.17
0.401

Each lead corresponds to the number of years after the intervention.
* Placebo-based standardized p-values < 0.10 (Abadie et al. 2010).
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Figure 3: Post/Pre Mean Squared Error of Prediction. Post MSPE measures the average
estimated effect over the entire post-treatment period.(*)Iceland shares this position with USA,
which does not contribute to form the synthetic Iceland.
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Figure 4: Smoking rates averaged over 30-to-65 years old.
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