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Abstract: Numerous studies have examined whether school-based smoking prevention education for minors reduces smoking 
rates, but consensus has not been established. Moreover, there are few reports about non-smoking classes offered by physicians 
with long-term results. Volunteer doctors have provided tobacco prevention classes in Kanazawa, Japan since 1998. The aim of 
this article is to assess whether the education by physicians was effective after eight years. A community area having 14 
elementary schools was selected for this study. The study groups comprised randomized schools receiving the 45 minutes 
non-smoking education by physicians for 12-year-old sixth graders once a year and control schools with no intervention during 
three years from 2007 to 2009. A randomized controlled trial was conducted among 4,014 (1,615 educated and 2,399 control) 
students. After eight years, a questionnaire survey on the smoking behaviors of 20-year-old young adults within the community 
was conducted and 1,634 (631 educated and 1,003 control) replies were collected. The smoking rates of the two groups were 
compared. At the eight-year follow-up, the smoking rates in the educated group significantly decreased compared to those in the 
control, especially among males. The school-based smoking prevention education by physicians was effective in reducing the 
smoking rates among 12-year-old students 8 years later. 
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1. Introduction 

The major factors that influence adolescent smoking 
initiation pertain to perceptions of smoking-related risks and 
misunderstood benefits of smoking [1]. Against this backdrop, 
the study considers that smoking prevention education (SPE) 
is essential and that it should be conducted in schools 
worldwide to discourage students from smoking. Numerous 
studies have been conducted in schools to determine the 
effectiveness of SPE for minors in reducing smoking rates. 
Although many studies have found the scheme to be effective 
[2-18], others have reported the opposite [19-25]; thus, a 
consensus about the results remains lacking [26, 27]. 

Why does a difference occur in the results of the 
effectiveness of SPE? Thomas et al. asserted that differences 
in educational methods may lead to diverse results in terms of 
effectiveness [27]. In fact, various approaches have been 
employed for SPE. Moreover, several authors reported that 
friends, family, and the social environment influenced the 
results of the program [26-32]. Identifying the factors that 
influence such differences is difficult because of the multiple 
elements in conjunction with the effect of the program. 
Despite the number of factors influencing smoking behavior, 
the present study aims to clarify the usefulness of SPE by 
physicians. 

If the quantity or intensity of education is increased, then 
the effect of such education is expected to improve. A majority 
of authors suggested improving education through several 
sessions, whereas others recommended more than 10 classes 
[2, 4, 5, 7, 8, 11, 12, 19, 23]. Although the current study agrees 
with holding multiple classes, time is a constraining factor for 
the current work of research. Thus, only once-a-year 
education can be provided, and we were able to show the 
effectiveness. Then, the key question remains: What level of 
intensity is required to prove the effectiveness of SPE? 

Class instructors play a crucial role in ensuring the success 
of in-school SPE. Teachers at schools are the most popular 
instructors, and they have a constant influence on students 
[2-4, 8, 10, 11, 16]. However, as smoking causes severe health 
problems, Kanazawa City Medical Association (KCMA) 
considered that physicians were the most appropriate 
professionals to offer non-smoking education. Nevertheless, 
only a handful of doctors and other health professionals have 
provided education in the literature [5, 9, 14, 27]. In our 
opinion, we need to discuss the importance of doctors in SPE. 

It is also important to consider how long the educational 
effectiveness in elementary schools lasts. As people can 
smoke legally in Japan once they reach the age of 20, we 
wanted to know the results in eight years. Nevertheless, we 
could find few reports with the results of over 5 years [2-4]. 
We would like to clarify the longer-term effectiveness of SPE 
by physicians. 

Therefore, this study aimed to examine, over a period of 

eight years, the effectiveness of the 45-minute SPE once a 
year provided by doctors for 12-year-old students. 

2. Methods 

2.1. Procedure 

KCMA established the Smoking Prevention Committee in 
2005 and produced a PowerPoint-based program of SPE for 
elementary school students. The program contains 
information about the potential harm of smoking on the 
human body, especially on the lungs, heart, arteries, and brain, 
including passive smoking risks, and ways to counteract 
tobacco in society. It also covers the economic and social 
problems that result from tobacco-induced diseases, cigarette 
fire, and tobacco companies’ propaganda. In addition, the 
program sets up the role-play game “how to refuse tobacco 
without being shy.” KCMA has held SPE seminars for school 
doctors and/or local physicians to help them recognize the aim 
and skill of the SPE once a year since 2006. After the seminar, 
doctors visit elementary schools and provide SPE for 
12-year-old students once a year. 

2.2. Subjects and Participants 

A community area that has 14 public elementary schools 
was selected for this study. KCMA proposed SPE to all 
schools and the agreement for SPE class by physician 
depended on each school. Doctors visited schools that had 
signed an agreement for 3 years from 2007 to 2009. There was 
no intervention at the schools that had not signed the 
agreement. 

After eight years, we carried out a questionnaire survey on 
the smoking behaviors of 20-year-old young adults who had 
attended the coming-of-age ceremony held at the community 
hall. The questionnaires were distributed to all the participants 
by the community hall staff members, who handed the 
questionnaires to the participants together with other 
coming-of-age ceremony-related documents at the venue’s 
reception desk (Figure 1). 

Participation was voluntary and the questionnaire was 
anonymous. It had three main question items: gender, 
graduated elementary school name, and current smoking 
patterns as follows. 

1. Never smoked (never smoked even one puff of a 
cigarette and/or heated tobacco products). 

2. Tried once (has smoked, but only once). 
3. Quitter (has smoked more than once, but has quit for six 

months). 
4. Regular (currently smokes at least once a week or more). 
5. This study was approved by the Ethical Review 

Committee of Kanazawa Medical Center. 
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KCMA: Kanazawa City Medical Association 

Figure 1. Study desighn and flow of Subjects. 

2.3. Data Analysis 

The ceremony participants who graduated from schools 
where doctors had provided SPE were defined as the 
“educated group” and those from schools where physicians 
did not provide the education were defined as the “control 
group”. The participants who answered “Regular” were 
defined as “smokers” and others as “non-smokers”. We 
compared the smoking behaviors of the total, males and 
females between the educated and control groups within a 
span of three years and in each year. 

The results are presented as odds rations (OR), with 95% 
confidence intervals and p-values. All analyses were 
performed using EZR version 1.41 software. 

3. Results 

The number of the educated schools and control schools 

was 3 and 11 in 2007, 6 and 8 in 2008, and 8 and 6 in 2009, 
respectively. The number of total subjects was 4,014 (1,615 
educated and 2,399 control) during the three years. As the 
follow-up loss, 743 new-adults of the educated group and 
1,123 ones of the control group did not attend the ceremony 
eight years later, so the number of participants in the 
coming-of-age ceremony was totaling to 2,147 (educated 872, 
control 1,275) for all the three years. In total, 241 of the 
educated group and 272 of the control group did not answer 
the survey; these were also the follow-up loss. Overall, 1,634 
questionnaires were collected in free will over the three years 
(556 in 2015, 503 in 2016, and 575 in 2017) and the recovery 
rate was 40.7%. The numbers of total smokers were 50 and 
149 during the three years in the educated and control groups, 
respectively: 8 and 50 in 2015, 14 and 50 in 2016, and 28 and 
49 in 2017 in the educated and control groups, respectively 
(Figure 1 and Table 1). 
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Table 1. Number of elementary schools, subjects and recoveries after 8 years. 

Number of elementary school 
Intervention year 

2007 2008 2009 3 years total 

Total 14 14 14 42 
Educated 3 6 8 17 
Control 11 8 6 25 
Number of subjects  

   
Total 1,379 1,280 1,355 4,014 
Educated 292 548 775 1,615 
Control 1,087 732 580 2,399 
Questionnaire survey year 2015 2016 2017 3 years total 

Number of recoveries 556 503 575 1,634 
Recovery rate (%) 40.3 39.3 42.4 40.7 
Educated, person (%) 156 (28.1) 207 (41.1) 268 (46.6) 631 
Smoking +/-, male 5/67 10/93 22/117 37/277 
Female 3/81 4/100 6/123 13/304 
Total 8/148 14/193 28/240 50/581 
Control, person (%) 400 (71.9) 296 (58.9) 307 (53.4) 1,003 
Smoking +/-, male 40/152 42/112 34/147 116/411 
Female 10/198 8/134 15/111 33/443 
Total 50/350 50/246 49/258 149/854 

 
A significantly lower proportion of total smokers was 

observed in the educated groups compared to the control groups 
in all the three years—7.9% vs. 14.9%; OR 2.03, 95%CI 1.45–
2.84, p < 0.001—and in each year, 5.1% vs. 12.5%; OR 2.64, 
95%CI 1.22–5.71, p=0.011, 6.7% vs. 16.9%; OR 2.80, 95%CI 
1.50–5.22, p=0.001 and 10.4% vs. 16.0%, OR 1.63, 95%CI 
1.00–2.68, p=0.046 for 2015, 2016, and 2017, respectively. The 
overall smoking rates of males were significantly lower in the 
educated groups when compared to the control groups in the 
three-year total—11.8% vs. 22.0%; OR 2.11, 95%CI 1.42–3.15, 
p < 0.001. The same results were also witnessed in 2015 and 
2016 (6.9% vs. 20.8%; OR 3.53, 95%CI 1.33–9.33, p=0.008 
and 9.7% vs. 27.3%; OR 3.49, 95%CI 1.66–7.33, p=0.001, 
respectively). However, in 2017, the smoking rate among males 

was not significantly lower in the educated groups compared to 
the control groups. The smoking rate of the female was not 
significant in the educated groups when compared to the control 
groups in 2015, 2016, and the three years total. However, in 
2017, the female smoking rate was significantly lower in the 
educated group compared to the control group (4.7% vs. 11.9%; 
OR 2.77, 95%CI 1.04–7.39, p=0.035). 

The smoking rates were higher in male when compared to 
female in both groups: 6.9% vs. 3.6%, 9.7% vs. 3.8%, and 
15.8% vs. 4.7% in the educated group in 2015, 2016, and 2017, 
respectively. The smoking rates of the control group in male 
when compared to female were 20.8% vs. 4.8%, 27.3% vs. 
5.6%, and 18.8% vs. 11.9% in 2015, 2016, and 2017, 
respectively (Table 2). 

Table 2. Odds ratios, 95%cofidence intervals for smoking rates between educated and control groups. 

Characteristics Total Smokers/Total n/N (%) OR 95%CI p-value 

All participants all years 
     

Educated 631 50/631 (7.9) 2.03 1.45–2.84 < 0.001 
Control 1003 149/1003 (14.9) ref 

  
All participants 2015 

     
Educated 156 8/156 (5.1) 2.64 1.22–5.71 0.011 
Control 400 50/400 (12.5) ref 

  
All participants 2016 

     
Educated 207 14/207 (6.7) 2.8 1.50–5.22 0.001 
Control 296 50/296 (16.9) ref 

  
All participants 2017 

     
Educated 268 28/268 (10.4) 1.63 1.00–2.68 0.046 
Control 307 49/307 (16.0) ref 

  
Male gender all years 

     
Educated 314 37/314 (11.8) 2.11 1.42–3.15 < 0.001 
Control 527 116/527 (22.0) ref 

  
Male gender 2015 

     
Educated 72 5/72 (6.9) 3.53 1.33–9.33 0.008 
Control 192 40/192 (20.8) ref 

  
Male gender 2016 

     
Educated 103 10/103 (9.7) 3.49 1.66–7.33 0.001 
Control 154 42/154 (27.3) ref 

  
Male gender 2017 

     
Educated 139 22/139 (15.8) 1.23 0.68–2.22 0.49 
Control 181 34/181 (18.8) ref 
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Characteristics Total Smokers/Total n/N (%) OR 95%CI p-value 

Female gender all years 
     

Educated 317 13/317 (4.1) 1.74 0.90–3.36 0.095 
Control 476 33/476 (6.9) ref 

  
Female gender 2015 

     
Educated 84 3/84 (3.6) 1.36 0.37–5.08 0.643 
Control 208 10/208 (4.8) ref 

  
Female gender 2016 

     
Educated 104 4/104 (3.8) 1.49 0.44–5.10 0.52 
Control 142 8/142 (5.6) ref 

  
Female gender 2017 

     
Educated 129 6/129 (4.7) 2.77 1.04–7.39 0.035 
Control 126 15/126 (11.9) ref 

  
 

4. Discussion 

The study found that an SPE session lasting 45 min 
provided once a year by related doctors for sixth graders 
significantly reduced smoking rate after eight years, especially 
among males. However, initially, the study expected the 
opposite of significant smoking rate reduction because the 
method employed has very low frequency, that is, once a year. 
In contrast, a majority of previous studies reported multiple 
interventions within one to several years [2, 3, 5, 7, 8, 11, 12, 
19, 23]. Bast et al. employed a program that consisted of eight 
teaching lessons per year with parental involvement and 
smoke-free school grounds [12]. Shean et al. provided five 
classes a year, whereas Crone et al. proposed a program with 
three classes per year for 2 years [3, 8]. Moreover, Hanewinkel 
et al. tested the life-skills approach to smoking prevention in 
Austria, Denmark, Luxembourg, and Germany with a 
program lasting for 21 sessions. However, their results pointed 
to a weak effect on lifetime smoking prevalence and 
experimental smoking [19]. Flay et al. introduced a scheme 

wherein students underwent a social influence curriculum in 
six core and two maintenance sessions in sixth grade, two 
booster sessions in seventh grade, and one booster session in 
eighth grade for 11 sessions [2]. 

The present study is in agreement with the aforementioned 
authors with respect to increased educational effectiveness 
relative to the frequency of teaching sessions. However, the 
frequency of the sessions for the current study is limited to 
only once a year because of constraints in time and finances 
for KCMA and the schools. Conversely, Lisbo et al. reported 
the effectiveness of 90 min of SPE in a classroom setting 
provided by medical students 1 year later [13]. Moreover, 
Stamm-Balderjahn et al. suggested that only one 2-hour 
session held by doctors was beneficial despite the fact that the 
session was carried out in a hospital rather than in a school [9]. 
Based on the aforementioned studies, the current study 
proposed that education by medical students or doctors leaves 
a deep and strong impression on pupils. 

Teachers implement the non-smoking contents of the 
curriculum [2-4, 8, 11, 19, 22, 23, 27], as shown in Table 3, 
which has a constant effect [2-4, 8, 10, 11, 16]. 

Table 3. Results and characteristics of short and long-term follow-up studies on smoking prevention education. 

Author Instructor 
Participants 

Age 
Curriculum 

Intensity 
Interval Effective Nation 

Baseline Recovery, n or % 

Short-term follow-up 
        

Stamm-Balderjahn et al., physicians 760 625 12–19 2hr x 1 6 mo yes Germany 
2016 (at hospital) 

       
Malcon et al., 2011 teachers 2,209 2,066 13, 14 9 hr 6 mo no Brazil 

     
divided into 2 times 

 
(+urine 
test)  

Crone et al., 2011 teachers 3,173 57% 11–12 3/yr x 2 1 yr yes Netherland 
Lisboa et al., 2020 medical 2,348 57.60% 12–21 90 min, once 1 yr yes Brazil 

 
student 

       
Hanewinkel et al., 2004 teachers 1,858 87.50% 11.4 21/4mo. 15 mo no Austria 

        
Denmark 

        
Luxembourg 

        
Germany 

Bast et al., 2019 teachers & 
parents 

4,161 8 mo; 3,764 12.5 8/yr 6 mo yes Denmark 

  
18 mo; 3,269 

  
18 mo yes 

 
Wen et al., 2010 teachers 2,343 1yr; 1926 13, 14 

multi-level 
intervention 

1 yr yes China 

   
2yr; 859 

  
2 yr no 

 
Hort et al., 1995 

physicians 
& teacher 

878 630 13 1-2h x 4 + 1h x 15 2 yr yes Germany 

McMenamin et al., 2018 teachers 47,981 44.30% 
12, 15, 
18 

TUPE NS yes USA 

Long-term (more than six years) 
       

Flay et al., 1989 teachers 691 90% 12–14 8 in 6 grade+ 6 yr yes Canada 
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Author Instructor 
Participants 

Age 
Curriculum 

Intensity 
Interval Effective Nation 

Baseline Recovery, n or % 

     
2 in grade 7 + 

   
     

1 in grade 8 
   

Botvin et al., 1995 teachers 3,597 60% 13 15 in grade 7 + 6 yr yes USA 

     
10 in grade 8+ 

   
     

5 in grade 9 
   

     
include drug, life skill 

  
Shean et al., 1994 teachers 

and peers 
2,366 37.1% 7 5/yr 7 yr girl; yes Australia 

      
boy; no 

 
Current paper, 2020 physicians 4,013 1634 40.7% 12 1 8 yr total; yes Japan 

       
boy; yes 

 
       

girl; no 
 

TUPE; The California Tobacco-use Prevention Education program, NS; not state. 

However, KCMA initially thought that medical personnel, 
such as pharmacists, nurses, medical students, and doctors, are 
more suitable lecturers than the education staff because cigarettes 
directly harm the body and health. Some papers reported the 
effectiveness of a school-based anti-smoking intervention by 
pharmacists, nurses, health professionals, and medical students 
[13, 14, 33, 34]. Moreover, Hort et al. pointed out that SPE was 
effective when teachers and doctors jointly taught the adverse 
effects of smoking [5]. According to Epps et al., five sessions by 
physicians per year for at least two years are necessary for 
sustained results [28]. Furthermore, as I mentioned before 
Stamm-Balderjahn et al. indicate that doctors’ lectures once for 
two hours for students who visit their hospitals are effective [9]. 
All these studies suggest that anti-smoking education by medical 
personnel, especially physicians, is very useful. As a conclusion 
of the lecturer within these medical personnel, KCMA decided 
that physicians were the most appropriate professionals and have 
provided the classes since 1998. 

Nevertheless, recent studies indicate that physicians 
substantially undertreat tobacco addiction compared with 
other chronic conditions, such as diabetes or hypertension [35, 
36]. Epps et al. emphasized that the elimination of tobacco use 
requires a comprehensive strategy, including health 
professional intervention, and that physicians and health 
professionals have major roles to play [28]. Physicians usually 
take care of sick people, but they also have a social 
responsibility to promote school-based tobacco prevention 
programs to students. Therefore, we believe that involving 
local doctors in SPE can help achieve the maximum 
educational effect in the shortest time and lowest cost. 

The study assumes that the pupils’ memory of SPE may 
fade over time. Thus, evaluating the effectiveness of SPE over 
time, eight years for this study, in particular, is important. 
There are many articles that have shown less than 2–3 years’ 
results [5, 8-15, 19, 22, 23, 27]. On the contrary, we think the 
goal of SPE is to ensure that students do not engage in 
smoking by the time they turn 20, which is the legally 
accepted age for smoking in Japan. Dobbins et al. also thought 
that the true measure of success is the absence of smoking in 
the long term (age 18) and emphasized the lack of evidence for 
long-term effectiveness. Hence, they assumed it necessary to 
lengthen the evaluation periods to age 18. To our knowledge, 
as shown in Table 3, we could find only three reports that have 

covered more than six years [2-4]. Two reports indicated 
education was effective after six years [2, 4]. Shean et al. 
showed the effectiveness after seven years in girls, but it did 
not show that of boys [3]. The lecturers in all these three 
papers were teachers. In this report, we were able to show the 
post-eight-years effectiveness of the SPE class by physicians. 

When it comes to gender-related effect, our study noted 
significant differences among males but not among females. 
On the contrary, three European researchers reported that 
school-based SPE was more effective in females when 
compared with males [3, 5, 9]. Although it is difficult to 
clarify the reason, the WHO indicates that the young adult 
smoking rate in Europe is higher than in any other area and 
that of females is nearly 20% [37]. Hort et al. investigated the 
smoking rate of 13-year-old female students, which increased 
from 20.3% to 41.2% in the intervention group and from 15% 
to 59.3% in the control group after 2 years [5]. In addition, 
Stamm-Balderjahn et al. found that the baseline smoking rate 
for females was 40.5% in the control group and 42.7% in the 
intervention group, although the mean age was 16 years and 
the study included water pipe [9]. Otherwise, the female 
smoking rate in Japan is 10% or lower, and it has hardly 
changed in the past 20 years [38]. In addition, the results of 
this study revealed that the three-year average smoking rate 
for women was 4.1% in the educated group and 6.9% in the 
control group. Since the smoking rate among Japanese 
females is very low, it is presumed that no difference was seen 
between the educated and the control groups in females. 

Moreover, gender differences were examined in terms of 
smoking rate in 2017. The results illustrated that the rate 
among males was non-significantly lower in the intervention 
group when compared with the rate among those in the control 
group. In contrast, this rate was significantly lower for women 
(OR 2.77; 95% CI 1.04–7.39; p value=0.035) in the 
intervention group compared with control. The result is 
contradictory to that obtained across 3 years. Although 
pinpointing the cause is difficult, the study suggests that many 
factors, such as friends, siblings, parents, social norms, and 
cigarette advertisements, other than education may contribute 
to the increased rate. [26, 27, 29-32], Furthermore, 
opportunities to obtain a non-smoking education setting after 
graduating from elementary school differ from one person to 
another. As the next step, the current study proposes a detailed 
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examination of these factors, except for school education. 

5. Limitations 

Population movement is one of the limitations of this study. 
As some students had moved away during the eight-year span, 
the individuals who participated in the coming-of-age 
ceremony were not exactly the same ones. However, both 
group recoveries were clearly defined with the graduated 
elementary schools. There might have been a school change 
problem with regard to population movement. Nevertheless, 
most SPE classes were held between June and October, and 
the sixth graders graduated the following March, so none or 
very few students may have changed school during the short 
time between prevention classes and graduation. Moreover, 
there were no or possibly very few other schools in which 
doctors provided SPE at that time. Therefore, we think that 
population movement barely affected smoking rates. 

As we did not uniformly investigate the smoking rate of the 
subjects as a baseline in the whole schools, we are not able to 
deny the possibility that missing the baseline data in this study 
becomes one of the limitations. Most reports investigate it 
including baseline [3, 5, 9, 12, 22] and data of around 12 years 
old was from 10 to 30% [3, 5, 12, 13]. In contrast, as a study in 
Japan into smoking rate of the sixth grader, Kawabata et al. 
reported that it was 1% with the man and woman in 1991 [29]. 
However, it was considerably a report of the past. Therefore, 
we took the report of 2008 of the Ministry of Health and 
Welfare in Japan into account, besides the investigation was 
for seventh graders, one year older than sixth [38]. According 
to this report, it was 1.3% of schoolboys and 1.0% of 
schoolgirls that had the smoking experience more than once a 
month. As Kawabata et al. explained, it is fortunately thou:ht 
that there are extremely few smokers around sixth graders in 
Japan. Thus, it was expected that the baseline smoking rate of 
our study was extremely low. Then, it was thought that the 
baseline rates of both groups were not so different and the 
influence to give for the result of this study was small. 

The authors carrying out a short-term follow-up, up to 2 
years, obtained information within schools [5, 8, 9, 10, 12-13, 
19, 22, 23]. Moreover, Flay et al. obtained information from 
high schools in 1989, which is approximately 6 years after the 
study was conducted [2]. However, collecting follow-up data 
from schools in terms of longitudinal investigation is difficult. 
Shean et al. collected the longest data after seven years by mail 
[3]. Moreover, Botvin collected data via telephone and mail 6 
years after the study [4]. In the current study, follow-up 
applied to young adults. Thus, data were collected at official 
events such as coming-of-age ceremonies. Although this 
method is unique and innovative, it may represent a limitation 
and/or bias because participants to the ceremony may be 
considered “good” people who, in general, fit societal 
expectations and thus voluntarily participated in the local 
event. Moreover, the possibility exists that the non-smoking 
ratio of “good” people was high. Thus, bias can lead to 
beneficial effects of the SPE. However, the authors considered 
that many attendees replying to the letter or telephone call and 

participating in the ceremony are the so-called “good” people. 
In addition, the possibility that the factors of the long-term 
investigation may influence smoking rate is undeniable. In 
contrast, however, omitting such factors may also lead to 
difficulty in determining the extent of influence of SPE. 

6. Conclusion 

SPE class for 45 minutes once a year provided by 
physicians for sixth graders significantly reduced the smoking 
rate after eight years, especially among males. 
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