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Purpose

To update a systematic review published in 2012 that identified predictors of cigarette smoking cessation among adolescents.

Methods

The PubMed and Web of Science databases were searched for relevant articles published between September 2010 and January 2018, using the following keywords: smoking OR tobacco OR cessation; quit OR stop; longitudinal OR prospective OR cohort. Our search identified 3,399 articles. Inclusion criteria included longitudinal studies (intervention and cohort studies) evaluating cigarette smoking cessation in young people (aged 10-24 years).

After screening, in total, 34 articles were included in the review.

Results

In total, 63 predictors of smoking cessation among adolescents were identified, with 36 new predictors that were not identified in the previous review: 9 sociodemographic factors, 13 psychosocial factors, 5 behavioral factors, 19 social influences factors, 8 smoking related variables, 6 environmental factors, 2 health related variables, and 1 genetic factor.

Conclusions

To increase the probability of successful smoking cessation, strategies targeting young smokers should consider both individual and environmental predictors of cessation.

IMPLICATIONS AND CONTRIBUTION

This systematic review identified predictors of smoking cessation in adolescents. These results could enhance the effectiveness of tobacco control strategies for this priority target population.

According to the Global Burden of Disease Study, 6.4 million deaths worldwide were attributed to tobacco in 2015 [START_REF] Reitsma | Smoking prevalence and attributable disease burden in 195 countries and territories, 1990-2015: a systematic analysis from the Global Burden of Disease Study 2015[END_REF]. The average age of cigarette smoking onset is 15-16 years in both Europe and the United States [START_REF] Marcon | Trends in smoking initiation in Europe over 40 years: A retrospective cohort study[END_REF][START_REF]The Health Consequences of Smoking: 50 Years of Progress. A Report of the Surgeon General[END_REF], with nearly 90% of adult smokers starting smoking before the age of 18 years [START_REF]The Health Consequences of Smoking: 50 Years of Progress. A Report of the Surgeon General[END_REF]. Among adolescents, the prevalence of smoking, defined as having smoked in the last 30 days, is 21% in Europe and 13.6% in the United States [START_REF]ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other Drugs[END_REF][START_REF]The Health Consequences of Smoking: 50 Years of Progress. A Report of the Surgeon General[END_REF].

Therefore, in addition to ongoing smoking prevention efforts, there is a critical need for effective smoking cessation programs targeting adolescents. However, there is limited evidence on the effectiveness of smoking cessation programs for youth, and those that appear to be effective may promote only short-term cessation [START_REF] Fanshawe | Tobacco cessation interventions for young people[END_REF][START_REF] Hutton | A systematic review of randomized controlled trials: Web-based interventions for smoking cessation among adolescents, college students, and adults[END_REF][START_REF] Villanti | Smoking-cessation interventions for U.S. young adults: a systematic review[END_REF][START_REF] Villanti | Smoking-Cessation Interventions for U.S. Young Adults: Updated Systematic Review[END_REF][START_REF] Garrison | Smoking cessation interventions for adolescents: a systematic review[END_REF][START_REF] Donovan | Smoking cessation programs for adolescents[END_REF]. Whereas 71% of adolescent smokers have tried to quit, relapses are common, with 34% relapsing within the first week and 92% of smokers relapsing within the year following the attempt to quit [START_REF] Bancej | Smoking cessation attempts among adolescent smokers: a systematic review of prevalence studies[END_REF].

Given the limited evidence available, many adolescent cessation interventions were developed without a complete understanding of the barriers and facilitators of youth cessation. In a systematic review of longitudinal studies published between 1984 and 2010, Cengelli et al. identified predictors of cessation (i.e., defined as abstaining from smoking for at least 6 months) in adolescents and young adults [START_REF] Cengelli | A systematic review of longitudinal population-based studies on the predictors of smoking cessation in adolescent and young adult smokers[END_REF]. That systematic review identified five factors significantly associated with cessation: having friends who do not smoke, having intentions to not smoke in the future, resisting peer pressure to smoke, older age at smoking onset, and having a negative attitude towards smoking. Since the Cengelli et al. publication, the social and legislative contexts related to tobacco have evolved considerably in many countries. One notable change was the enactment of the WHO Framework Convention on Tobacco Control in 2005 and its MPOWER policies in 2008 [13,14]. The 2018 report informed of appreciable progress in implementation of these policies (e.g., more than 90% of the parties indicated having banned smoking in all public places and having implemented price policies) [15].

Evidence regarding predictors of smoking cessation has also evolved. The objective of this review is to provide an update on the individual and environmental factors associated with cigarette smoking cessation in adolescents.

METHODS

This systematic review adhered to the PRISMA recommendations, which proposes a structured approach with a four-phase flow diagram, and a 27-item checklist [16].

Eligibility criteria

The previous review by Cengelli et al. included articles published between January 1, 1984and August 31, 2010. Herein, articles published between September 1, 2010and January 31, 2018 were reviewed. Eligibility criteria included articles published in English that targeted an adolescent population. The WHO defines adolescents as individuals aged 10-19 years, with the definition of "young people" extending to age 24 years [17]. To enhance sensitivity, this review included longitudinal studies investigating smoking cessation among study populations aged 10-24 years, or an average and/or median age within this range. It focused on cigarette consumption only. No studies were excluded based on sample size, follow-up duration, participant socioeconomic status, or country of origin. In an effort to provide a comprehensive review of possible predictors, unlike Cengelli et al., this review included studies that defined cessation as abstaining from smoking for less than 6 months, and those that evaluated the effectiveness of smoking cessation interventions. Studies of any design were included, provided that the study analyzed the link between one or more variables and smoking cessation. Literature reviews were excluded to avoid duplication.

Information sources

The PubMed and Social Sciences Citation Index in the Web of Science databases were first searched in April 2016 and March 2017, respectively. Both searches were updated in June 2018. Databases were searched using the same keywords as those used by Cengelli et al., with the exception of removing age limits from the search algorithm to broaden the search and to capture all studies that included an adolescent population. Searches were conducted by one author (AV), and the search results were managed in a shared library using "Zotero" reference management software.

Search

PubMed was searched using the following search strategy: (((((smoking[MeSH Major Topic] 

Study selection

Article selection involved five steps: (i) identification of the search results and removal of duplicates; (ii) removal of articles published between January 1, 2010 andAugust 31, 2010 and between February 1, 2018 andDecember, 31 2018, as these months could not be excluded from the Web of Science search; (iii) selection of relevant articles based on the title; and (iv) selection of relevant articles based on the abstract. If the age range of the sample evaluated was not clear in the abstract, the full-text article was reviewed. Articles that did not focus exclusively on adolescents but identified individuals aged 10-24 years in the analyses were retained; (v) the articles included after the title and abstract screening were downloaded for full-text review. The entire screening process was conducted independently by two authors (AV, FA), and the results were compared between them. Disagreement was resolved by discussion between the two authors, or by a third reviewer (LM).

Data collection process

Two data extraction tables were developed prior to the full-text article review to 1) summarize the study characteristics and 2) categorize cigarette smoking cessation predictors. Extraction of descriptive data was completed by three authors (AV, LM, FA). AV and FA extracted data on predictors independently and then compared their results to ensure reliability. Data relevant to the review were highlighted in each article and recorded in the extraction tables.

Data were extracted directly from the articles. Cited articles were reviewed to supplement missing methodologic information when necessary. No authors were contacted. follow-up period was used. We retained multivariable analysis, or if not available, bivariate analysis.

Several data relating to cessation predictors were extracted: (i) article identification (first author, year of publication), (ii) potential predictor studied or identified, (iii) level of statistical significance and (iv) direction of the effect (positive, negative). Relapses were considered cessation failures, and factors associated with relapses were considered barriers to cessation. Potential predictors were categorized into one of eight categories, comprising the five broad categories identified by Cengelli et al. and three additional categories. The categories were sociodemographic factors (e.g., ethnicity, sex), psychosocial factors (e.g., self-efficacy, beliefs about smoking), behavioral factors (e.g., alcohol consumption, physical activity), social influences (e.g., friends smoke, parents' quitting), smoking-related factors (e.g., intensity of smoking, nicotine dependence), environmental factors (e.g., tobacco price, anti-smoking laws), health-related factors (e.g., BMI, cough), and genetic factors (e.g., role of genotype). For articles that evaluated an intervention, predictors related to the sample or the study environment but not the intervention (e.g., number of sessions in the program, techniques used, etc.) were included.

Synthesis of results

The potential predictors were enumerated under one of the eight categories. Extracted data were reported in rows corresponding to the source article. As new potential predictors were identified, additional columns were created. If the predictor was reported in multiple articles, the results were added to the existing column for that predictor and in the row corresponding to the source article. Predictors labelled differently but representing the same concept were grouped together (e.g., "drink alcohol", "alcohol consumption"). AV compiled the groupings and labels, and FA validated these categorizations in discussion with AV. The identified predictors were compared with those in Cengelli et al. to assess the similarities and differences.

A table summarizes the number of articles that describe each potential cigarette smoking cessation predictor, the number of articles that report a statistically significantly association between the predictor and cessation, and the direction of the association.

When there was consistency in the direction of the association across articles, the predictor was considered positive or negative for cessation, depending on its direction of influence.

When the direction of the association differed across studies, it was classified as "inconsistent". When a predictor was statistically significant in only one subgroup (e.g., hispanic women, occasional smokers), it was recorded as statistically significant, and the subgroup was reported in the data extraction tables. Lastly, each potential predictor was categorized into one of four groups: (i) probable predictor (i.e., the variable was statistically significant in at least three studies or, if only three or four studies were conducted, then two studies needed to show statistically significant association, as in the Cengelli et al. review), (ii) possible predictor (i.e., the variable was statistically significant in one or two studies), (iii) probably unrelated (i.e., the variable was not significant in at least two studies), or (iv) insufficient evidence (i.e., the variable was not significant in one study).

Synthesis of both reviews

The predictors reported in Cengelli et al. were classified as above. Next, to realize a synthesis of this earlier review and the current review, all the predictors were reclassified as: (i) "probable" if the variable was classified as probable in at least one of the two reviews, (ii) "possible" if the variable was classified as possible in at least one of the two reviews (unless it was classified as probable), (iii) "probably unrelated" if the variable was classified as "probably unrelated" in one of the two reviews (unless it was classified as probable or possible), and (iv) "insufficient evidence" if the variable was classified as "insufficient evidence" in both reviews or was identified in only one review.

RESULTS

Study selection

In total, 3,399 references were identified from the PubMed (n = 1,460) and Web of Science (n = 1,939) searches. Duplicates (n = 617) and studies conducted outside the designated timeframe (n = 316) were excluded (Figure 1). The remaining 2,466 articles underwent screening. Of the articles screened, 1,729 were eliminated during the title review and 635 during the abstract review. After screening, 66 articles were included in the full-text review.

Two full-text articles could not be obtained and were excluded. The exclusion criteria were as follows:

(i) studies that did not identify cessation predictors [i.e., studies that investigated the prevalence of smoking, impacts of smoking or cessation, representations of smoking and attitudes towards smoking (e.g., for youth, what is a low-intensity smoker, a heavy smoker, an addicted smoker; reactions to graphic visual health warnings on cigarette packages), attempts to quit, intentions to quit, effects of smoking cessation treatments (e.g., varenicline vs. nicotine replacement therapy), cessation cost-effectiveness, analytic methods, implementation of cessation program (without analysis of cessation predictors), or predictors related to an intervention (e.g., age of the practitioner, number of sessions, etc.)],

(ii) studies that included target populations other than healthy adolescents [i.e., studies that included adults only, made no distinction between adults and adolescents, investigated individuals with a specific condition (e.g., cancer, cardiovascular diseases, HIV, schizophrenia, depression, primary care group), or those that focused on a subpopulation],

(iii) cross-sectional studies or literature reviews, (iv) studies that investigated products other than cigarettes [electronic cigarettes (e-cigarettes) when unrelated to smoking cessation, chewing tobacco, or snus (i.e., moist tobacco powder placed in the mouth)].

Following the full-text review, 34 articles were retained (Figure 1) .

Study characteristics

The retained studies (n = 34) are described in Supplementary Table 1. The majority of the studies were conducted in North America (n = 18), followed by Europe (n = 10) and Asia (n = 6). The follow-up duration ranged from 1 month to 12 years. Twelve studies included an intervention. The sample size ranged from 60 to 9,022 adolescents. Data collection methods included self-report questionnaires (via the internet, in class, at home), telephone interviews and face-to-face interviews (at home, school). Two studies did not conduct a multivariable analysis (Bachman 2012 and[START_REF] Ham | Differences Between 1-Month Quitters and Relapsers in Biospsychosocial Characteristics Among Male Smokers in Korea[END_REF].

The definition of quitting varied across articles, with some studies not defining quitting in terms of duration. In this analysis, abstinence was characterized as "continuous" (n = 7), "prolonged" (n = 2) or "point prevalence" (n = 25). As defined by Hughes et al., "Continuous abstinence refers to abstinence between quit day and a follow-up time; prolonged abstinence refers to sustained abstinence after an initial grace period or to a period of sustained abstinence between two follow-ups (the two are equivalent); point prevalence abstinence refers to the prevalence of abstinence during a time window immediately preceeding followup" [18].

Synthesis of results

Supplementary Table 2 summarizes the potential cigarette smoking cessation predictors evaluated, how they were grouped, and the corresponding predictors in Cengelli et al. Table 1 describes the number of statistically significant predictors out of the total number of potential predictors investigated in each study according to predictor category. The number of potential predictors evaluated ranged from 1 to 21, and the maximum number of statistically significant predictors in one article was nine. Statistically significant associations were found in 85 of the 211 analyses considered (nota bene: each predictor could be investigated several times). In total, 73 conceptually distinct potential predictors were considered in the 211 separate analyses (Supplementary Table 3). Of these conceptually distinct predictors, 30 were categorized as social influences or psychosocial factors. Nearly half (36/73) of the potential predictors were examined in only one article, 9 were considered in two articles, 10 were considered in three articles, 2 in four articles, 7 in five articles, 3 in six articles, and 1 in seven, nine, eleven, twelve, thirteen and fourteen articles. The predictors considered in more than seven articles were: age, gender, educational level, self-efficacy/confidence in quitting smoking, and nicotine dependence. The most common predictor assessed was age.

Of the 73 potential predictors, 49 achieved a statistically significant association with smoking cessation in at least one article. Among the statistically significant predictors, 16 were positively associated (i.e., facilitators), 26 were negatively associated (i.e., barriers) with cessation, and 6 had inconsistent results, with studies finding both positive and negative associations with cessation (Supplementary Table 3). The one remaining predictor found that the direction of the association between body mass index and cessation varied by subgroup and the attempt to lose weight (e.g., it was negative for white women who had tried to lose weight but positive for hispanic women).

This review identified 11 factors that are "probably" associated with smoking cessation in adolescents, including 1 factor (self-efficacy/confidence in quitting) that promotes cessation, 5 factors that impede cessation (having friends that smoke, household members that smoke, frequency/intensity of smoking, nicotine dependence and daily smoking), and 5 factors with inconsistent findings (race/ethnicity, older age, intention to quit, use of e-cigarettes and presence of smoke-free legislation) (Supplementary Table 3).

Of the 38 factors "possibly" associated with cessation, 15 promote cessation [sociodemographic (n = 3), psychosocial (n = 1), behavioral (n = 1), social influences (n = 4), smoking-related (n = 1), environmental (n = 3), health-related (n = 1) and genetic (n = 1)], 21

impede cessation [sociodemographic (n = 2), psychosocial (n = 4), behavioral (n = 1), social influences (n = 9), smoking-related (n = 3) and environmental (n = 2)], 1 factor had inconsistent findings (social influences), and 1 factor had inconsistent findings in the direction of association across subgroups (health-related) (Supplementary Table 3).

We identified nine factors that were "probably unrelated" to cessation, including high socioeconomic status, living in an urban area, employed, concerns about the health hazards of smoking, concerns about weight gain on quitting, feeling stressed/bad/anxious, alcohol consumption, quitting with a close relation (that is trying to stop with family members or friends who also attempt to quit smoking), and withdrawal symptoms (Supplementary Table 3).

Lastly, 15 factors were classified in the "insufficient evidence" group [sociodemographic (n =

2), psychosocial (n = 3), behavioral (n = 2), smoking-related (n = 3), environmental (n = 2), and health-related (n = 3)] (Supplementary Table 3).

Synthesis of both reviews

Supplementary Table 4 presents the results of synthesis of the two reviews, including the probable and possible factors associated with adolescent smoking cessation with their direction of association, the factors unrelated to cessation, and the factors with insufficient evidence.

A total of 18 factors were "probable" predictors of cessation, including eight new factors identified in this review. Of these probable factors, five were positively associated with cessation (self-efficacy/confidence in quitting, no intention to smoke cigarettes, negative beliefs about smoking, older age at smoking onset, perception that health is good), six were negatively associated with cessation (friends who smoke, household members who smoke, frequency/intensity of smoking, daily smoking, nicotine dependence, received cigarette coupons), and seven had inconsistent findings (race/ethnicity, older age, higher level of parental education, single-parent households, intention to quit, use of e-cigarettes, presence of smoke-free legislation). In addition, 45 factors were "possible" predictors, of which 28 were newly identified in this review. Of the possible factors, 22 were positively associated with cessation [sociodemographic (n = 3), psychosocial (n = 5), behavioral (n = 3), social influences (n = 7), environmental (n = 3), and genetic (n = 1)], 21 were negatively associated with cessation [sociodemographic (n = 2), psychosocial (n = 4), behavioral (n = 2), social influences (n = 9), smoking-related (n = 3), environmental (n = 1)], 1 social influences factor had inconsistent findings, and 1 health-related factor had inconsistent findings in the direction of an association across subgroups (Supplementary Table 4).

Eleven factors were "probably unrelated" to cessation, including six factors newly identified in this review (high socioeconomic status, living in an urban area, employed, feeling stressed/bad/anxious, concerns about the health hazards of smoking, concerns about weight gain on quitting, no perceived prevalence of smoking among peers (that is the awareness by an adolescent of smoking among his peers), having exemplars who modelled cigarette use, quitting with a close relation, withdrawal symptoms, and pregnancy) (Supplementary Table 4).

Lastly, 36 factors were classified in the "insufficient evidence" group, including 15 factors newly identified in this review (Supplementary Table 4).

DISCUSSION

This systematic review corroborates the findings of Cengelli et al. regarding probable and possible predictors of smoking cessation in adolescents. In addition, this review identified 36 new predictors, including 8 probable and 28 possible predictors.

The review highlights several modifiable factors that should be considered when conceptualizing and developing cessation interventions for adolescents, particularly predictors linked to their mental representations about smoking, such as positive/negative beliefs about smoking, advantages of quitting, or confidence in quitting smoking. Beyond interventional factors, these predictors should be considered in a global cessation strategy. Indeed, another study showed that adolescent smoking cessation strategies that combine several facilitators (e.g., nicotine replacement therapy, psychosocial support, environmental intervention) are effective in promoting cessation [39,53].

Like in adult smokers[54-56], we found that the frequency and intensity of smoking as well as nicotine addiction are major barriers to quitting in adolescents. Other studies showed that smoking cessation programs may help adolescents to reduce cigarette consumption by reducing their nicotine dependence[57] or using replacement therapy in regular smokers [39,58]. However, unlike adult smokers, several studies found that adolescents are generally unaware of their level of nicotine dependence and often attempt to quit without counselling or nicotine replacement therapy, despite the fact that many are already highly dependent [59][60][61]. Thus, a first step to helping adolescents to stop smoking could be to make them aware of their dependence, and to encourage them to see a tobacco cessation specialist.

In our study "Presence of smoke-free legislation" was inconsistent but was based on only three studies, and the definitions of the concept varied across these studies. The other environmental factors were significant and consistent in the direction of an association with cessation. According to our study adolescents are influenced by their environment, so it is critical that opportunities to smoke are minimized in environments frequented by adolescents.

While schools and recreational areas could prohibit smoking, few jurisdictions have implemented such policies. For example, only 40% of 67 schools in Wales had an explicit smoking policy that applied to all individuals on their school campuses [62]. This study supports the necessity of public policy to continue efforts to limit the opportunities to smoke for adolescents, and to limit access to cigarettes for young people by prohibiting the sale of tobacco products to minors [13].

This review implies that self-efficacy/confidence in quitting, no intention to smoke cigarettes and negative beliefs about smoking are probable predictors of cessation in adolescents. These predictors also apply to smoking onset among adolescents. Indeed, a longitudinal study in Sweden found that low to moderate self-esteem and less negative attitudes towards smoking predicted smoking onset in adolescents [63]. These findings imply that adolescents' perceptions throughout the smoking process should be considered. Supporting self-efficacy among tobacco users may include helping to identify and build on their success of past attempts to quit, to develop a perceived sense of control with the withdrawal symptoms, to manage cravings in different social situations and to develop a plan for quitting (e.g., identifying a quit-line, changing smoking habits, discussing benefits and strategies) [64,65].

This review also implies that social environment and having peers who smoke are barriers to quitting in adolescents. The influence of peers extends beyond their use of cigarettes. Ragan found that their own beliefs about smoking shape the smoking behavior of their friends [66].

Highlighting the importance of social networks, the onset of tobacco, cannabis, and alcohol use among adolescents is also often influenced by their peers 

Strengths and limitations

One strength of this review is the broadened inclusion criteria, compared with those used by 

  ) OR tobacco[MeSH Major Topic]) AND (cessation OR quit OR stop) AND (longitudinal OR prospective OR cohort)) AND (('2010/09/01'[PDat]:'2018/01/31'[PDat]) AND Humans[Mesh] AND English[lang]). For the Social Sciences Citation Index in Web of Science, the following search strategy was used: TOPIC: (smoking OR tobacco) AND TOPIC: (cessation OR quit OR stop) AND TOPIC: (longitudinal OR prospective OR cohort) AND LANGUAGE: (English) AND YEAR PUBLISHED: (2010-2018).

Table 1 .

 1 Number of statistically significant predictors identified out of the total number of potential predictors investigated in each study according to predictor categoryNumber of statistically significant predictors identified out of the total number of potential predictors

  Cengelli et al., which enabled the identification of three new predictor categories (environmental, health-related and genetic factors), and of studies evaluating smoking cessation interventions. The limitations of this study include the lack of available data in some of the included articles, and the marked heterogeneity across studies in terms of variables, measurement methods and statistical thresholds, which prevented performing meta-analyses.The variables included in the adjustments differed among the studies analyzed. Thus, some of the inconsistent results may be related to the adjusted-for variables[83]. Although the use of probable, possible, probably unrelated and insufficient evidence categories does not account for the strength of the associations, this methodology offers pragmatic guidance for research and policy. It is worth noting that the direction of the association was consistent across studies for 42 of 49 factors. Since quality indicators vary considerably across different assessment tools, study quality was not ranked. However, similar to previous reviews, each study reviewed was described in-depth so that readers can assess its quality[84]. Finally, it was not the objective of our study to analyze the mechanisms of action of cessation predictors and our methodology did not allow us to do so. Further work is needed to analyze the mechanisms linking these determinants to cessation (e.g., factors favoring the initiation of cessation vs. those favoring cessation maintenance). CONCLUSION This systematic review identified 18 factors as probably associated and 45 factors as possibly associated with smoking cessation in adolescents. Individual and environmental factors should be considered in the development of tobacco cessation interventions for adolescents, particularly the influence of social network and psychosocial factors. Practical application of the recommendations of this study could promote smoking cessation in adolescents.

Table 2 . Number of studies that investigated potential predictors of smoking cessation within each category and the number of potential predictors investigated in each category, among adolescents

 2 Smoking-related factors, social influences, sociodemographic factors and psychosocial factors were the most frequently investigated potential predictors (Table2).

	Mukhopadhyay 2011	3/6	0/1	0	1/1	1/1	0	1/1		6/10
	Nagelhout 2013	0/3	1/1	0	0	2/2	1/3	0		4/9
	Schaefer 2013	0	0	0	1/1	0	0	0		1/1
	Scherphof 2013	0	0/1	0	0	1/1	0	0		1/2
	Schuck 2011	0/2	1/3	0	0/1	2/5	0	0		3/11
	Steinmetz-Wood 2017	1/5	0	0	1/1	0	0/1	0		2/7
	Walker 2014	1/4	1/6	0/1	4/5	2/2	0	0/1		8/19
	Wang 2017	0	0	0	0	0/1	0	0		0/1
	Wang 2018	0	0	0	0	1/1	0	0		1/1
	Wong 2010	0	3/7	0/2	2/6	0/4	0/1	1/1		6/21
	Wong 2011	0/4	4/7	0/1	0/4	0/4	0	0/1		4/21
	Wong 2016	1/1	1/1	0	0/1	0/1	0	0		2/4
	Yang 2015	1/4	0	0	5/5	0	0	0		6/9
		15/56*	17/43	2/11	21/36	20/43	7/12	2/9	1/1	85/211

*For example, this means that 15 analyses achieved statistical significance of the 56 analyses conducted across all articles (n = 34); cut-off for statistical significance = 0.05

  can present barriers to cessation[52]. But at the same time, adolescents are ambivalent about the role of adults in their smoking behavior. Indeed, a qualitative study found that adolescents want the freedom to smoke and object to their parents' and teachers' attempts to prevent them from smoking; however, adolescents recognize the parental duty to prevent them from smoking, and the dereliction of this duty can lead to feelings of unimportance[71]. This explains the difficulty for adults, particularly parents, to engage in the appropriate behavior with adolescent smokers.Several factors had inconsistent results across studies. Factors amenable to intervention (e.g., intention to quit, support network, use of e-cigarettes, etc.) require further investigation, and factors that require specific contexts or implementation methods should be tested under appropriate conditions (e.g., smoke-free legislation)[74]. The inconsistent results on the effect of parental education level may be explained by the findings ofGagné et al.[75]. Those authors found that adolescents with parents in the lowest education category were more likely to seriously consider quitting within the next 6 months and to have previously unsuccessful quit attempts compared with adolescents whose parents had a professional or university degree. However, that study also found that adolescents with parents in the lowest education category were more likely to have a positive opinion of smoking by the young compared with those with parents in higher education categories. These findings highlight the complex relationship between family socioeconomic status and adolescent tobacco consumption and warrant further investigation.

	The influence of parenting practices of education on smoking cessation is unclear within this
	review: psychological control (i.e., "the degree to which parents use negative psychological
	manipulation, verbal abuse, guilt tripping, neglect/disengagement, and withdrawal of love")
	may facilitate smoking cessation, while behavioral control (i.e., "the extent to which parents
	monitor, set clear rules, and conduct consistent discipline on their child's behavior") and
	parental responsiveness (i.e., "the extent to which parents are supportive, warm, and attentive
	to their child") This review has several implications for public policy, including that commercial tobacco Finally, this review illustrates that predictors of smoking cessation in adolescents include both
	advertising will hinder cessation efforts, and increasing tobacco prices will positively effect individual and environmental level factors. Public health programs and policies targeting
	cessation efforts. For example, in the United Kingdom, anti-tobacco legislation successfully cessation in adolescents must consider intervening in local and national contexts. Moreover, it
	reduced the prevalence of smoking among youth, especially in girls, with a 4.3% reduction in is necessary to consider the context to ensure transferability when scaling these interventions.
	[67]. Plus, interventions prevalence of regular smoking[72]. These findings underscore the importance of evidence-Indeed, transferability necessitates adaptation to the implementation context[76-79]. This
	targeting the social environment have successfully prevented smoking onset in based strategies such as MPOWER to promote smoke-free environments (e.g., bans on review identifies predictors and leads to recommendations that may inform the development,
	adolescents[68]. Recognizing the critical importance of the social environment, smoking tobacco advertising)[14]. The SimSmoke model, which simulates the effect of country-wide implementation and scaling of smoking cessation interventions[79]. Moreover, it could help
	cessation interventions have incorporated the environment by using social marketing tobacco control measures on smoking prevalence and premature tobacco-related mortality, to identify the key functions underpinning successful smoking cessation programs, and thus
	strategies (e.g., "Moi(s) sans tabac" in France)[69,70]. implies that the implementation of strong tobacco control policies in 15 European countries contribute to theory-based evaluation[79-81]. Ongoing qualitative research will complement
	could prevent 7.7 million premature tobacco-related deaths between 2011 and 2040[73].

these results to better understand the role of the environmental context in smoking cessation among adolescents

[82]

.

Table 2 . Number of studies that investigated potential predictors of smoking cessation within each category and the number of potential predictors investigated in each category, among adolescents

 2 

	Predictor category	No. of studies that	No. of potential
		investigated potential	predictors investigated
		predictors within each	within each category
		category	
		(n = 34)	
	Sociodemographic factors	16	12
	Psychosocial factors	16	13
	Behavioral factors	9	5
	Social influences	18	17
	Smoking-related factors	21	12
	Environmental factors	6	8
	Health-related factors	6	5
	Genetic factors	1	1

This review was funded by the Lorraine region (a French regional council), the Institute of Public Health Research/National Cancer Institute/ARC Foundation, the Ligue Nationale Contre le Cancer, and the Regional Health Agency of Nouvelle-Aquitaine.
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Data items

The extracted study characteristics included (i) article identification (first author, year of publication, place and year of study), (ii) description of the sample [age at baseline recorded as the mean and range and/or school grade, sample size, sample type (representative, convenience, purposive) and source of recruitment], (iii) study design [evaluation of the intervention (yes/no), follow-up duration, type of data collection (questionnaire, interview, online, at home, during schools hours)], (iv) analysis (analytic sample size, analytic method), and (v) outcome(s) evaluated (abstinence recorded as continuous, prolonged or pointprevalence [18], duration of abstinence). For articles that assessed abstinence at multiple intervals post-cessation (e.g., 1 week, 1 month, etc.), the interval corresponding to the longest

1

Figure 1: flow diagram depicting the selection process for review inclusion

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009)