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Smoking in adolescents
[bookmark: _Toc80017534]Introduction
There have been concerted efforts to reduce the population of people smoking tobacco globally. Despite the efforts, the numbers of smokers is decreasing at a slower rate compared to the projected. Smoking is one of the leading risk factor to morbidity and disability. It affects multiple organs in the body. Tobacco smoking has been linked to cancer, lung diseases, cardiovascular diseases, heart diseases among others. Bonnie and colleagues (2015) noted a correlation between age of initiation and health outcomes among tobacco smokers. In their research, the authors noted that an earlier age of initiation culminated to adverse health outcomes. For most individuals, early exposure meant that their dosage will increase overtime, increasing their dependence, intensity, likelihood of cessation and duration. The outcome of the study makes it crucial to explore the issue of smoking among adolescents.
Adolescence is considered a transitional stage from childhood to adulthood.  It is marked by psychological, physical and behavioral changes. In particular, some of the changes include identity formation, physical maturation, independent behavior, need to explore, and increased interest in social and peer interactions. Eaton et al. (2012) suggest that more than 80% of adolescents experiment with alcohol and drugs before they reach adulthood. The initiation to the use of psychoactive drugs and progression to severe use peak during adolescence and increases the chances of addiction in adulthood.
Cigarette smoking is one the most addictive behaviors and initiation into it is a predictor of individuals who have the highest probability of becoming established smokers.  Established smokers are considered to be those involved in daily smoking. Saddle son and colleagues (2016) demonstrates that adolescent daily smokers are more likely to maintain the habit of smoking into their adulthood. Hence, adolescent’s daily smoking is one of the habits that need to be dealt with to prevent more individuals from acquiring cigarette smoking illnesses.
There are many factors that are associated with cigarette smoking initiation and progression. Some of the factors are personal (emotional disorders, substance abuse, self-esteem, racism), others are dependent on the family background (parental smoking, socio-economic status, parenting styles), societal pressure and environmental factors such as adverts. The most common factors related adolescent smoking is related to peers and parent’s influence. Recently, there has been emerging evidence that suggest that other determinants such as social marketing campaigns have a significant impact on adolescent smoking (Johnston et al 2012).
Despite the availability of extensive literature on the issue of smoking among adolescents, there is minimal research on the influence of current technology on smoking among adolescents.  In the current society, technology plays a big role in increasing social group connection, identity development, self-esteem and wellbeing among the adolescents. Emergence of new technology related to smoking may either be instrumental in stopping addiction or encouraging initiation and progression. This research paper will be a systematic review that will aim at exploring the risk factors for adolescent smoking.
[bookmark: _Toc80017535]Methodology
[bookmark: _Toc80017536]Database Search strategy
The study papers were selected from PubMed and were published between 2010 and 2021.The key search terms were physical factors, psychological factors, technology, smoking, cigarette smoking, adolescents and risk factors. The Boolean operator ‘AND’ and ‘OR’ was used in the search.
[bookmark: _Toc80017537]Eligibility Criteria
To be eligible, only papers that examined the relationship between technological advancements, physical and psychological factors, and smoking among adolescents were included. For the purpose of this research, technological advancements were described as the transformation of tools and techniques to solve problems and invent useful tools. Also, the research papers had to focus on adolescents who were between the age of 10 and 19 years old, and describe the impact that the new technology had on them. 
The selected papers were peer reviewed and were published in English. The methodology used in the selected papers was either quantitative or qualitative. Studies that were excluded were those that were published in other languages. The excluded studies were narrative reviews, not peer-reviewed and lacked specificity in their outcomes. Review articles were excluded although their reference lists were examined to establish other potentially relevant studies. Also, those studies that examined technology as an intervention strategy rather than a risk factor were eliminated.
[bookmark: _Toc80017538]Study Selection and extraction
During the search, the initial selection was done by reviewing the titles and abstract of the potential studies and coded by using the first author. Any studies that did not meet the selection criteria were eliminated at this stage. A further selection was later done to pick the specific studies and their findings analyzed. Some of the studies were picked by analyzing the reference list and selecting relevant papers. The articles were reviewed to extract data such as the specific technology that had an impact on smoking.
[bookmark: _Toc80017539]Quality Appraisal
All the data extracted from the selected studies were evaluated independently. The quality of the data and the participants were assessed according to the relevance to the objective of this study. The articles also had to meet the inclusion criteria of this study. For descriptive studies, the quality and response rate of the participants was assessed. 
[bookmark: _Toc80017540]Ethical considerations
The issue of smoking among adolescents is a sensitive area as it involves minors who in most cases require parental consent to participate in such surveys. This research considered issues such as informed consent and confidentiality in the studies that collected the information from participants.
Informed consent meant that participants understood that they were taking part in the research and what was required of them. It was also crucial for the study to use volunteers who took part in the study without being coerced or deceived. Secondly, the studies had to ensure anonymity and confidentiality of research participants. The data collected is of a sensitive nature and therefore all data should be collected and maintained in confidentiality. In cases where the identity of individuals was disclosed, it was paramount to seek permission from the participants. Studies that failed to demonstrate these ethical issues were eliminated in the process of data selection.
Results
From the search, a total of 79 articles matched the inclusion and exclusion criteria. 37 articles were later eliminated because they were duplicates. After an initial screening of the abstract and titles, 15 articles were excluded as they did not full text papers. The rest of the papers were analyzed thoroughly to examine whether they answered the objectives of this study. Eventually only 10 papers were selected for this research (Conner et al 2019; Banker et al 2017; Cranwell et al 2016, Katikireddi et al 2016, Ragan 2015, Chen 2021, Page et al 2020, Forsyth and Malone 2016, Fulton et al 2017, Gastel et al 2013).
[bookmark: _Toc80017541]Thematic review of published research
From the ten papers selected for this study, there were four themes that stood out. The first theme was the impact of e-cigarette on the initiation and progression of cigarette smoking among adolescents. The second theme was the impact of psychological and family issues on early smoking. The third theme was smoking trends and adolescents. The final theme was the impact of video games on early smoking.
[bookmark: _Toc80017542]Discussion	
[bookmark: _Toc80017543]E-cigarette and adolescence smoking 
Conner and colleagues (2018) explored the issue of e-cigarettes and early initiation and progression of cigarettes smoking among adolescents. This study assessed whether adolescents e-cigarette use was associated prospectively with initiation or escalation of cigarette use. There is a significant increase in number of teenagers using e-cigarettes and therefore identifying its relationship with the use of cigarettes is crucial. To achieve the objective of this research, data was collected from 2836 adolescents from 20 schools in England. The data collected cigarette smoking and other demographics such as age and family smoking. From the results, the authors noted that there was a relationship between the use of e-cigarettes and the initiation of cigarettes among adolescents in the UK. This number was particularly higher among the population with no friends who smoked. However, the escalation of cigarette smoking was not very significant. 
An electronic cigarette (e-cigarette) is a group of devices which allow users to inhale a substance which contains nicotine and other flavors. They vary widely in their appearance and design but usually contain the same components.  They are referred to as e-cigarettes, e-hookahs, vape pens, and vapes and tank systems. The creation of e-cigarettes was influenced by the need to develop cigarettes that caused less harm to human health. The idea was to develop a smokeless nontobacco cigarette and replace the burning of tobacco and paper with moist flavored air. A battery-powered heating element was developed to heat the elements without combustion. The first e-cigarette design was developed by a Chinese pharmacist Hon Like in 2003. Since then, there has been a widespread usage of e-cigarette among adolescents and young adults. In the UK, a recent research shows that the awareness of e-cigarettes among adolescents has risen significantly from 67% in 2013 to 93.7% in 2020. However, this proportion does not directly translate to daily usage of e-cigarettes among adolescents. A majority of adolescents have never tried using e-cigarettes and this proportion has been fairly stable since 2017. A lower number were regular users of e-cigarettes (Action on Smoking and Health 2021). 
The results of this paper found a correlation between the use of e-cigarettes and the initiation of cigarettes among adolescents. This outcome is supported by other authors who noted that e-cigarettes are being used by adolescents who may have never used tobacco products (Barrington-Trimis et al 2016). Salin (2018) also noted that the use of e-cigarettes among adolescents increased the odds of progression to use of combustible cigarettes. There was also evidence that smokers who used e-cigarettes at an earlier age were less likely to stop smoking more than those that did not use e-cigarettes.
The use of E-cigarettes is an emerging issue that is associated typical tobacco smoking among adolescents. While e-cigarettes may have been invented to tackle the harmful substances that are usually found in tobacco cigarettes, there may have not succeeded in preventing smoking among adults.
[bookmark: _Toc80017544]Video games and Adolescence Smoking 
The second theme examined the impact of video games on adolescence smoking. In their study, Cranwell and colleagues (2016) aimed at quantifying alcohol and tobacco content in video games in the UK.  They also assessed the relationship between exposure to alcohol and tobacco and cigarette smoking and drinking among adolescents in the UK. The study selected 39 eligible games.17 of these games contained tobacco and alcohol content. Out of the 17, only 2 of these were rated to be appropriate for individuals above the age of 18. 1094 adolescents between the ages of 11-17 years participated in the survey. The results of the study revealed that on average, every participant had played at least 4 video games that contained alcohol and tobacco content. Also, 60% of the adults had played a game that was rated 18 years and above especially among males. 6% of the participants describe themselves as regular smokers. The results of the study revealed that alcohol and tobacco content was common among the top video games. In addition, adolescents exposed to this content were twice more likely to have ever tried using tobacco and alcohol products.
These findings were consistent with other research studies which found that video games were being used to advertise tobacco substances. One particular study noted that tobacco companies developed their own video games to use it as a marketing tool. In addition, tobacco companies were noted to have incorporated bar promotions in video games to promote their products among the younger population (McDaniel and Forsyth 2019). Such efforts by tobacco companies to advertise their products to adolescents have encouraged many of them use tobacco products without considering its consequence. 
However, the paper selected for this study failed to directly relate the effect that this mode of advertisement had on the uptake and progression of tobacco smoking among adolescents. It may have been possible that the adolescents that reported use of tobacco may have been influenced by other external factors besides video games. Forsyth and colleagues (2016) noted that studies that found a relationship between tobacco smoking and video games were inconclusive and biased as they failed to consider other factors that may encourage tobacco smoking.  
[bookmark: _Toc80017545]Trends in smoking
One of the themes that stood out among the studies selected was the trends in smoking among adolescents. In their study, the authors (Page et al 2020) assessed the use of tobacco and cannabis smoking trends in Wales to establish whether use of cannabis may have impacted tobacco smoking. Cross-sectional data was collected from Welsh Student Health and Wellbeing surveys between 2013 and 2019. The results noted that there was no change in tobacco smoking between this period and the use of cannabis among adolescents increased during this period. Additionally, it was observed that once the adolescents adjusted to cannabis their use of tobacco dropped. 
This outcome is supported by Walley et al (2019) who noted that exclusive smoking of tobacco has decreased over time while that of marijuana has increased over time. This is a worrying trend as it seems that tobacco smoking is being replaced with cannabis which does not deal with the smoking issue among adolescents. Therefore, while policymakers develop policies to deal with tobacco smoking, they should also focus on interventions of cannabis among adolescents.

[bookmark: _Toc80017546]Other Factors related to Adolescence Smoking 
There are many factors associated with adolescent smoking. This paper identified four studies which examined factors such as psychological issues and parental problems (Banzer et al 2017), Smoking Policy legislation (Katikireddi et al 2016),peer beliefs (Ragan 2016), and parental smoking (Chen 2020).
[bookmark: _Toc80017547]Influence of Parental Smoking
Globally, there is an assumption that familiar environment in particular parental behavior has an impact on the development of an adolescent. In their article Banzer and colleagues (2017) found a relationship between smoking and family influence. Influence of family on adolescent smoking was particularly rampant among parents who smoke, drink and come from broken homes. There are previous research which confirms the relationship between adolescent smoking and families. Bauman et al (1990) noted that lifetime parental smoking has a correlation to adolescent smoking. However once a parent ceases to smoke, then the adolescent may reconsider smoking (Farkas et al 1999). Therefore, an exposure to smoking by the parent will most likely influence the decision of an adolescent on whether to take up smoking. Chen (2021) also examined the effect of parental smoking but mainly on the health-promoting behaviors among adolescents. One of the health-promoting behaviors that were focused on were participating in exercise and eating a healthy diet. Although this study was not specific on adolescent smoking, it portrayed the extent of influence that parents had on adolescents which includes smoking. From the studies, it is clear that parents play a major role in adolescent smoking. Children born into families where the parents smoke are more likely to take up the behavior. Therefore, interventions to prevent and stop adolescent smoking should also focus on parental smoking. Dealing with smoking among parents may be instrumental in preventing adolescent smoking.
Psychological Health Problems and Smoking
Aside from parental influence, Banzer et al (2017) noted that psychological problems had a strong association with adolescent smoking.  The study found that a very high percentage of youth below the age of 14 years who were smoking had significant Deliberate Self-Harm Inventory (DHSI) scores. The study also noted a relationship between anxiety or suicide and smoking. In such cases, smoking is used as a method to self-medicate. The paper also suggests that hyperactivity/ ADHD increases the risk of smoking in adolescents. Chang et al (2012) supports this finding as his research noted a close connection between ADHD and substance abuse. Roberts and colleagues (2014) mention that the hyperactive symptoms and increased levels of impulsivity contributed to the heightened risk of substance abuse. A proposition by Thatcher and Clarke (2008) mentions that psychological deregulation is a predictive factor of substance abuse. The second study under this theme was focused on the use of Cannabis and its effect on mental health. A public health school survey was conducted on 10,324 secondary school. The results of the study noted that cannabis as a health risk factor was due to other confounding factors such as tobacco smoking, hard drug use, truancy, poor level of education, financial problems, and unstable families (Gastel et al 2013).
Psychological deregulation is characterized by behavioral and emotional difficulties in childhood as well as environmental influences. The authors also noted that during adolescence, the brain was less developed making them more susceptible to addiction. Therefore, more attention should be directed towards adolescents with psychological issues as they are susceptible to smoking.
[bookmark: _Toc80017548]Legislations and Smoking in Adolescents
Over the past few years, the tobacco control policies have been improved greatly. For the adolescents, the tobacco control policies aim at reducing the initiation into smoking, decrease frequency and encourage them to quit smoking. There are studies that have shown that increasing taxes on tobacco products has aided in reducing the prevalence and intensity of adolescent smoking (Tauras et al 2013). The selected study however focused on the impact of smoke-free legislation. The smoke-free legislation is a recommendation of the World Health Organisation which aims at protecting people from tobacco smoke by inhibiting all indoor smoking. In our study, Katikireddi et al (2016) investigate whether there was a difference in adolescent smoking after the implementation of the smoke-free legislation in the UK. Secondary data of adolescents between thirteen and fifteen years old was used. The results of the study show that the smoke-free legislation may be helpful in the cessation of smoking. However, this intervention appeared to be short-lived and would require further investigation on its longevity. Li et al (2020) also support this outcome.  In the study, the authors noted a drop from 41% in 1995 to 13% in 2005 of smoking prevalence. Additionally, the authors noted that the drop was more significant among females compared to males. In general, legislations appear to be effective in reducing the prevalence of smoking among adolescents. Therefore, the government and law enforcement bodies should take steps to ensure that the policies in place are enforced.
[bookmark: _Toc80017549]Peer beliefs and adolescents smoking
Peer smoking is considered to be one of the strongest predictors of adolescent smoking. The selected study tested whether peer influence had an impact on cigarette smoking. It analyzed data from 29 school-based networks. The network model provided an estimate of friendship selection and behavior for an average of 6200 adolescents. The results revealed that peer beliefs played a role in influencing adolescent smoking. Therefore the study suggests that preventive action should be taken to prevent cigarette smoking among adolescent. Peers are individuals with whom one identifies with. In most cases, peers are within the same age group. So in this case, peers will most likely be adolescents. Peer pressure comes about when one is strongly persuaded to adopt a behavior, a value or a belief. Although peer pressure is mostly perceived to be negative, it could be positive influence in some circumstances.  Normally, adolescent stage is greatly affected by peer pressure and participating in risky behaviors such as tobacco smoking (Tomé et al 2012). Therefore, peer pressure may encourage adolescents to experiment with tobacco smoking which may eventually lead to addiction.
[bookmark: _Toc80017550]Conclusion and Recommendation
Tobacco smoking is harmful to human health and in particular when it is smoked over a long period of time. Because of its highly addictive nature, adolescents who take up the habit of tobacco smoking early in life are less likely to cease. In fact, their frequency and intensity is likely to increase putting their health in more danger. This systematic review therefore examined different articles that focused on adolescents smoking. From the results, there were several themes such as e-cigarettes, video games and other environmental factors which affect cigarette smoking.
The influence of video games and e-cigarettes on adolescent smoking is a novel concept as they are both recent inventions. This study noted e-cigarettes encourage the initiation and the continuation of tobacco smoking among adolescents. E-cigarettes are a fairly new concept and while it claims to be ‘healthier’ than the usual cigarette it still contains tobacco which is harmful to the human body. Further, the use of e-cigarettes is linked to peer pressure which is one of the factors that encourages tobacco smoking. In particular companies that manufacture e-cigarettes target the adolescents by marketing their products through social media, sponsoring youth-oriented events and developing appealing flavors. These products are also easily available online which makes it easier for the adolescents to access (Hwang and Park 2016). Since video games is also widespread among adolescent, peer influence can also play a role in cigarette smoking. For instance, the same group of adolescents may have an interest in a similar video game. If the video games create a positive image about smoking, then all the peers may want to try it. Therefore, in an much as the use of e-cigarettes and video games influence the use of cigarettes, peer influence is an important factor to consider as it initiates tobacco smoking.
The other factors within the environment of the adolescent such as legislation, family influence and psychological problems are also noted to be associated with adolescent smoking. Each factor affects the process of development and eventually the initiation into smoking.
The results of this study are important in development policies and legislations that could be useful in the prevention of tobacco smoking among adolescent. The adolescents are important in the society therefore they should be encouraged to avoid substance abuse through social media and other platforms which they frequently use.
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