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Abstract: Smoking continues to be a leading cause of preventable deaths and rates of trying 

cigarettes and progression to daily smoking among adolescents continues to remain high. 

A plethora of risk factors for smoking among adolescents has been addressed in the research 

literature. One that is gaining particular interest is the relationship between adolescent mental 

health and smoking (both initiation and progression). This paper reviews the evidence for 

adolescent mental health as a risk factor for cigarette smoking. We focus on the specific mental 

health conditions that have been more thoroughly addressed as possible risk factors in 

community-dwelling adolescents. We discuss the multiple hypotheses that have been posited 

as to the nature of the relationship between adolescent mental health and smoking, as well as 

detailing so called third factors that may account for the observed relationship. We highlight 

the contribution of the existing studies to the body of knowledge on this topic, as well as the 

limitations and open questions that remain as a result. We conclude with discussion of a broad 

research agenda going forward.
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Introduction
Smoking, and tobacco use in general, is the leading preventable cause of death in the 

United States.1 Most smokers begin using tobacco in adolescence.2 Of the youth who 

ever try cigarette smoking, approximately 36% progress to daily smoking by the end 

of high school.3 Moreover, nearly one-third of young smokers will eventually die from 

a smoking-related cause.4 Unfortunately, rates of adolescent smoking are still high. 

Although the prevalence of cigarette smoking among high school students declined 

during the late 1990s, the rate of decline slowed between 2003 and 2009.5 In 2009, 

19.5% of high school students reported smoking cigarettes during the past 30 days, 

with 7.3% reporting frequent use (defined as smoking on $20 out of the last 30 days).5  

Assessing factors associated with the risk of onset of smoking in adolescence has thus 

become an important research agenda because determining these factors can provide 

key insights into developing more effective prevention strategies and targeted 

interventions. One group of potentially predictive factors receiving a growing amount 

of attention is adolescent mental health conditions.

The focus of this review is on the evidence for adolescent mental health as a risk 

factor for the onset of smoking. We started by searching PubMed for the terms 

“adolescent” or “teen” combined with the terms “smoking” and “mental health”, 

published through June 30, 2010 (746 studies). From the review of these abstracts, 

we identified four mental health symptoms which were commonly investigated in 
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adolescents: depression, suicidal ideation, anxiety disorders, 

and attention deficit hyperactivity disorder. We adjusted our 

search parameters by replacing “mental health” in our 

original search with a search for each of the following: 

“depress*” (982 studies), “suicid*” (269 studies), “anxiety” 

(400 studies), and “hyperactiv*” OR “attention deficit” 

(169 studies) (*indicates wildcards which were used to 

include all variations of the term).

We then selected studies that have examined the link 

between mental illness and associated symptoms and the 

onset or progression (ie, transition from experimental to 

regular tobacco use or increased frequency or intensity) of 

smoking among noninstitutionalized adolescents. In selecting 

studies for the review we gave preference to studies with 

representative samples that employed methods or data that 

could provide insight into other factors that potentiate or 

mediate effects, or were longitudinal and could address 

temporal precedence between a mental health condition and 

smoking.

While this review focuses on the mental health as a risk 

factor for adolescent smoking, there is also substantial 

literature examining the opposite pathway. We have included 

discussion of select studies in this review to elucidate the 

complex relationship between smoking and adolescent 

mental health.

For each of the four mental health symptoms (depression, 

suicidal ideation, anxiety and attention deficit hyperactivity 

disorder), we discuss the literature in a chronological fashion 

to provide the reader insight into the progression in the scientific 

literature on mental health as a risk factor for smoking. 

We focus on the literature that arose in the previous 2 decades, 

though we use selected studies from the prior periods where 

they provide key insights. In the case of anxiety and suicidal 

ideation, where each has a complex clinical relationship with 

depression, we review the evidence base for these as a com-

bined risk factor for adolescent onset of smoking. We conclude 

with a prescription for a research agenda in this area, and a 

discussion of the clinical and policy impetus for research on 

this topic of growing importance in adolescent health.

Depression as a risk factor  
for smoking
The association between smoking and depression across the 

age spectrum has long been established.6–9 Although some 

studies attempted to establish a direct causal link between 

smoking and depression, the “take home” message from the 

early literature that examined the relationship in adults was 

that there was a shared etiology. For example, continuous 

smokers were generally of lower socioeconomic status 

(SES), and lower SES was associated with increased preva-

lence of depression.6 Later studies pointed to genetic factors 

as being additional potential confounders. The interest in the 

relationship quickly expanded the focus of this literature to 

the adolescent population.

There has been rapid growth in the evidence base on the 

impact of mental health on smoking in the adolescent 

 population, which has accelerated in the last decade.10–27 One 

can only speculate, but a likely motivation for this was the 

point made by Anda et al6 that cessation was more difficult 

for those with depression, and as such, the proportion of the 

smoking population with depressive symptoms was likely 

to grow. As such, the way to address comorbid smoking in 

individuals with depression may be to prevent smoking onset 

in the first place. Onset of both depression and smoking 

frequently occur in adolescence, and thus the need for under-

standing the dynamics of the two in that population.28,29

Early in this literature on smoking and depression there 

was an understanding of the need to address this association 

using both cross-sectional and longitudinal data, if for no 

other reason than to attempt to establish temporal precedence. 

Brown and colleagues found a cross-sectional link between 

smoking and major depressive disorder (MDD) in a sample 

of 1709 adolescents aged 14–18 years, as well as evidence 

for increased smoking predicting MDD at a 1-year follow 

up (odds ratio [OR]: 1.89) and vice versa (OR: 2.04).10  

Escobedo and colleagues examined responses of 7885 

adolescents 12–18 years of age to the Teenage Attitudes and 

Practices Survey (a follow-up to the National Health 

Interview Survey) and found nonsmokers with depressive 

symptoms at baseline were more likely to initiate regular 

smoking (OR: 1.30) after adjusting for race, performance in 

school, presence of smokers in the household, and risk taking, 

while rates of cessation among smokers were not affected 

by the presence of depressive symptoms.12

Patton and colleagues assessed the association between 

cigarette smoking and gradient in severity of clinical 

depression in a longitudinal cohort of 14- and 15-year-old 

adolescents in Australia.13 Using the Clinical Interview 

Schedule, they found that those with scores $18 were much 

more likely to engage in any smoking (OR: 2.0) or daily 

smoking (OR: 2.1) at baseline than those with scores #5, 

with adjustments including age, gender, peer, and parent 

smoking status, dieting behavior, alcohol consumption, and 

sports participation. Interestingly, the effect of higher depres-

sion scores on smoking initiation were much more pro-

nounced as the fraction of peers who smoked increased, 
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suggesting reinforcing effects of peer smoking behavior in 

the presence of such symptoms.

Windle and Windle outlined the four primary hypotheses 

for the relationship between depression and smoking in 

teens – self medication, nicotine alteration of reward and 

mood neuroregulators, bidirectional effects, and common 

third (unobserved) factors.16 Using a short-term intensive 

longitudinal design (assessments conducted every 6 months 

over an 18-month interval) with additional metrics of pos-

sible confounders, they assessed the dynamics between 

depression and smoking in a sample of 1218 10th and 11th 

grade students.16 In using this design, the authors were able 

to reduce concerns of temporal precedence in longitudinal 

studies with longer inter-wave time periods, which allowed 

them to speak to the bidirectional hypothesis. They also 

addressed the issue of theoretically plausible confounders 

by including additional information that had not been 

employed in previous studies (including level of positive 

mood, task orientation, and flexibility). In addition, the 

authors’ measurement approach for both depression and 

smoking allowed them to assess gradients in the effect of 

depression on smoking behavior similar to that in Patton 

et al.13 Results indicated that heavy and persistent smoking 

predicted increases in depressive symptoms over time, while 

heavy and persistent depressive symptoms also predicted 

increases in smoking behavior, thereby supporting a bidirec-

tional or reciprocal influence model. These associations 

remained significant even after adjusting for a wide range of 

potentially confounding factors, suggesting that these 

“third variables” were not responsible for the observed rela-

tionship between smoking and depression.

Genetic predispositions to both depression and smoking 

had been noted as a potential third factor in this relationship,30 

and was eventually examined empirically in adolescents.17 

Audrain-McGovern and colleagues examined specific 

dopamine transporter and receptor variants’ effects on 

smoking, while also collecting prospective data on depressive 

symptoms in the adolescents in their study. They found that 

a specific genetic variant (carrying at least one DRD2 A1 

allele) increases the odds of smoking progression in those 

with existing exposure to nicotine (OR: 1.85). They also 

found a dose response relationship between the number of 

alleles and the Center for Epidemiologic Studies Depression 

Scale (CES-D) scores.

Lam and colleagues used a prospective longitudinal 

design involving a cohort of 1894 students aged 11–17 years 

of age with two interview waves separated by twelve months 

in an attempt to establish temporal precedence.19 As in the 

previous studies of this type, they find evidence for temporal 

precedence from smoking to depressive symptoms and vice 

versa.19 Two things are of note in their analyses. First their 

analysis is void of adjustments for other factors known to be 

risk factors for both smoking and depression. The authors 

did control for demographics through the matching design, 

and because of their study population (Hong Kong Chinese 

adolescents), ethnic admixture may not be as much of a 

concern as in other studies; however, there are other socio-

economic factors and family behaviors that need to be 

considered when assessing these relationships. Second, the 

authors find that at the follow up interview those who were 

successful quitters had lower depressive symptoms than 

unsuccessful quitters and smokers who were not trying to 

quit. This is an important insight, because it suggests that 

difficulty quitting smoking may be tied to worse mental 

health, in this case depression.

Data from the first two waves of the National Adolescent 

Survey of Health (ADD Health) have been used in multiple 

studies attempting to address the temporal precedence and 

causality between smoking and depression.15,20,22,23 One of 

the analyses employed differences in mean prevalence of 

depression (as measured by the 18-item CES-D) by smoking 

status and gender between the two periods and suggests a 

coincidence of onset of depressive symptoms at onset of 

smoking and reduction of symptoms at quitting among 

females.22 The limitation of this is due partly to data and 

partly to analytical approach. First, as noted by the authors, 

the ADD Health data do not include information on depres-

sion history, thus one cannot rule out previous bouts of 

depression leading to eventual smoking onset or differences 

in the ability to quit successfully. Secondly, the data were 

part of a random sampling of schools, not individuals, and 

failure to account for shared predictors can yield misleading 

results.20 Indeed, once one introduces these additional factors 

into the analyses and makes adjustments using statistical 

techniques to deal with time-invariant unobservables 

(ie, respondent fixed effects), the magnitude of the impact 

of smoking on CES-D scale scores is, at best, clinically 

modest (the Duncan and Rees analysis suggests 1.25 points 

higher for females and 0.84 higher for males).20,23 To put this 

in context, Duncan and Rees noted that this is smaller than 

the score effect of changing the answer on one of the 

18 survey items from “rarely” to “some of the time”.20

From a statistical modeling perspective, the sharp reduc-

tion in the magnitude of the coefficient on smoking in the 

prediction of depressive symptom levels upon introduction 

of individual fixed effects suggests there may be substantial 
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omitted variable bias in many of these early studies. 

Of particular concern are those that employ only cross-

sectional data and thus are not able to employ such methods, 

or contain limited adjustments for other factors associated 

with depression and/or smoking,14,15,18,27 In this spirit, the 

more recent literature addressing the relationship between 

depression and smoking in adolescents focuses on those 

modifying factors.24,26,27

School environment has been shown to be a mediating 

factor in the association between depression and smoking; 

specifically, the relationship between depression and smok-

ing loses strength as the prevalence of smoking within a given 

school is reduced.24 This suggests that both social network 

effects and community norms may be important to consider 

in the relationship between smoking and depression. 

The mitigating effects of socioeconomic (father’s education, 

living with parents), food intake and activity (drinking soft 

drinks, regular consumption of breakfast, and physical 

activity), and other risky health behaviors (using doping 

agents/anabolic steroids, consuming alcohol, and having 

sexual intercourse) have been assessed in a prospective study 

of 2489 15- and 18-year-old students in Norway.26 This study 

found no effect of baseline smoking on mental distress 

(measured using Hopkins Symptom Checklist, v 10 

[HSCL-10]) at 3-year follow-up among males. Among 

females, there were statistically significant effects until 

baseline HSCL-10 scores were included in the model. In the 

fully specified model, the point estimates were slightly 

smaller than when only using a limited set of covariates, 

suggesting at least some impacts of unmeasured individual 

heterogeneity.

As another approach to addressing the concern that 

causality runs from smoking to depressive symptoms, 

rather than from depressive symptoms to smoking or 

through shared etiology, some of these studies have exam-

ined whether there is a dose-response relationship between 

smoking and depression.20,26,27 Claiming a physiologic link 

between smoking and depressive symptoms would logi-

cally also lead one to predict an association between 

increased smoking and increased symptoms.20 However, 

Duncan and Rees find that an additional pack of cigarettes 

per month only increases CES-D scores by 0.02 in males 

and 0.01 in females, a very small difference from a clinical 

perspective.20 Hockenberry and colleagues find no statisti-

cal difference in the probability of reporting depressive 

symptoms among smokers with a parent who smokes, 

despite the fact that this group smokes more per month and 

is more likely to be exposed to secondhand smoke in their 

household.27 In their fully specified models, Lien and col-

leagues do not appear to find statistically different impacts 

of smoking on mental distress at 3-year follow up between 

occasional and daily smokers.26 At a minimum, this lack 

of dose-response raises questions about the nature and 

plausibility of a causal physiologic relationship between 

smoking and depression.

The biology of depression as a risk  
factor for adolescent smoking
Biologically, there is support for the association between 

smoking and depression; however, even this evidence raises 

questions about causality. On one hand, nicotine promotes 

neuroadaptations that contribute to depression, while on 

the other it serves as a stimulant that may allow those 

experiencing depressive symptoms to relieve them, if only 

temporarily.27 Repeated nicotine exposure results in lower 

rates of biosynthesis of serotonin in rats,32,33 lower levels 

of serotonin in critical regions of the brain of deceased 

smokers,34 and serotonin levels have been found to be 

inversely related to smoking levels, though the latter study 

was among those with existing psychiatric diagnoses and 

based on a cross-sectional design.35 Conversely, Balfour 

and Ridley review the evidence from their animal studies 

and make an argument for the antidepressant properties of 

nicotine as a potential explanation for the observed relation-

ship between smoking and depression.36 Their work 

suggests depression may potentiate progression in smoking, 

because stressful stimuli effects are pronounced in those 

with depression, and nicotine provides rapid relief from the 

stress effects.

Genetics likely play a strong role in the link between 

depression and smoking in adolescents. For example, Lerman 

and colleagues found that those with a specific genetic variant 

had a significant interaction between that variant and depres-

sion on the likelihood of smoking to reduce negative affect.30 

As mentioned above, those with additional DRD2 A1 alleles 

were more likely to progress in smoking, and depression had 

a potentiating effect on this relationship.17 It is of paramount 

importance to realize, though, that the evidence on the effects 

of these genetics on smoking behavior and addiction is con-

ditional upon nicotine exposure occurring in the first place. 

As such, even these biologic factors are subject to social 

influences, and thus peer and family influences, social norms, 

etc still play an important facilitating role to “trigger” this 

biological effect.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Adolescent Health, Medicine and Therapeutics 2011:2 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

31

Adolescent mental health and smoking onset

Suicidal ideation as a risk  
factor for smoking
Suicidal ideation is common among individuals with mood 

disorders, of which depression is a subset.31 As such, it is not 

surprising that this literature on the relationship between 

depression and smoking eventually began to consider the 

possible link between suicidal ideation and smoking in 

adolescents.27,37–41 To this point, the studies in this area have 

focused almost exclusively on smoking as a predictor of 

suicidal ideation, rather than suicidal ideation increasing the 

odds of smoking.

McGee and colleagues show that once one adjusts for the 

presence of high levels of stress, high levels of depressive 

symptoms, and low levels of parental attachment, the effect 

of smoking on suicidal ideation is not significant.37 Similar 

findings were confirmed by Kessler and colleagues where 

inclusion of Diagnostic and Statistical Manual of Mental 

Disorders, 4th Edition (DSM-IV) diagnoses reduced the 

magnitude of the relationship between smoking and suicidal 

ideation, and it was no longer statistically significant,38 sug-

gesting that the association between smoking and suicidal 

ideation is largely mediated by depression status. The one 

study we are aware of that assessed the opposite effect, 

namely that suicidal ideation might lead to smoking, failed 

to find an effect of baseline suicidal ideation on smoking at 

follow up.39 Lastly, Hockenberry and colleagues find that the 

interaction between adolescent and parent smoking yields a 

key insight; namely, that those who smoke and do not have 

a parent who smokes are the individuals at higher odds for 

suicidal ideation relative to nonsmokers, suggesting likely 

third psychosocial factors, even beyond depression, as pos-

sible explanations for the correlation between smoking and 

suicidal ideation.27

Anxiety as a risk factor  
for smoking
The mounting evidence between anxiety and smoking has 

yielded slightly different insights than what has been noted 

in the literature on depression and smoking in adolescents. 

As in the case of depression, the early work in this area made 

attempts to disentangle the observed relationship between 

simultaneous anxiety and smoking.42 Throughout this early 

work on the relationship between mental illness and smoking, 

anxiety was often studied alongside depression/depressive 

symptoms using cross-sectional designs, which made deter-

mining temporal precedence and/or causality in the relation-

ship between the three difficult (see for example Patton et al43). 

Clarifying the nature of these relationships is further 

 complicated by the high comorbidity between depression 

and anxiety44 and the difficulty of reliably distinguishing 

between the two sets of disorders.45 As a result, many have 

argued for a restructuring of the taxonomy of psychiatric 

disorders that would group many of the mood and anxiety 

disorders together into new categories.45–47 Nevertheless, 

we present the literature on depression and anxiety as though 

they were distinct constructs, although we acknowledge 

that there is considerable conceptual, symptomatic, and 

diagnostic overlap.

Subsequent work by Patton and colleagues examined the 

relationship longitudinally, though they did not distinguish 

between depression and anxiety in their measure.13,43 In fact, 

prior to 2000, there does not appear to have been a study that 

considered anxiety as a potential precursor to the onset of 

regular smoking or nicotine dependence independent of 

depression.48 When Sonntag and colleagues examined the 

relationship between social anxiety and smoking in a 4-year 

longitudinal study of 3021 adolescents and young adults, 

they found that those with at least one social fear (but who 

did not meet DSM-IV criteria for social phobia) and those 

with DSM-IV-defined social phobia were more likely to 

exhibit nicotine dependence at baseline.49 Furthermore they 

found that nonusers with social fears were at higher odds of 

developing nicotine dependence at the 4-year follow-up, 

though those with social phobia were not at statistically 

higher odds of developing dependence. As the authors point 

out, this suggests that social network effects, or more 

pointedly, social modeling or peer pressure, may play a role 

in facilitating initiation among those with anxiety disorders. 

Specifically, the finding of no effect among those with 

phobias, who are more likely to avoid any social situations 

than those with anxiety, suggests the social context is 

important.49 Indeed, this is consistent with the conclusions 

of Patton and colleagues.13

Subsequently Breslau and colleagues found evidence of 

social phobia and post-traumatic stress leading to daily smok-

ing among participants (aged 15–54 years) in the National 

Comorbidity Study.50 Other studies over the last decade that 

have examined the onset of smoking as a result of the 

presence of an anxiety disorder found no relationship.51 

While additional research has been done in the area of anxiety 

and smoking, the line of research examining anxiety as an 

independent risk factor for smoking in adolescents is less 

developed than that in the case of depression. Much of the 

other literature in the past decade either is cross sectional 
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(making it diff icult to get at temporal precedence or 

causality),52 finds that heavy smoking in adolescence predicts 

anxiety onset in later adolescence or early adulthood,53 or 

focuses more on anxiety associated with cessation or attempts 

at cessation.54,55 Despite this relatively less intensive inves-

tigation into anxiety as a factor in smoking onset, the issues 

inherent in examining this relationship differ very little from 

the case of depression and smoking.56 Namely, there are other 

factors, including familial and peer context, genetic factors 

and other unmeasured confounders, such as general prefer-

ences for future health, that need to be taken into account in 

future studies.

Attention deficit hyperactivity 
disorder (ADHD) as a risk  
factor for smoking
Almost as early as the work on the link between depression, 

anxiety and cigarette smoking a line of literature on the 

relationship between hyperactivity and smoking began.57,58 

Interestingly this early study on hyperactivity and smoking 

was conducted in a way that suggested the theory behind the 

relationship was that of a pathway from hyperactivity to 

smoking, and adopted a longitudinal design to attempt to 

capture this.57,58 This early literature examining ADHD as a 

risk factor for smoking initiation in adolescence expanded, 

and has grown in the last 15 years, though perhaps not nearly 

as rapidly as the interest in smoking and depression.59–65

In the case of ADHD and smoking, the study designs 

have generally been more conducive to studying temporal 

precedence. Milberger and colleagues examined the effect 

of ADHD on cigarette smoking in a group of 237 males in 

early adolescence and found that ADHD predicted smoking 

at 4-year follow up, with and without adjusting for SES, IQ 

and other psychiatric comorbidity.59 Of particular interest 

was that they also found that at-risk siblings of those with 

ADHD also had a higher propensity for cigarette smoking, 

suggesting that temporal precedence may not indicate root 

causes, but rather familial situation potentially plays a more 

fundamental role in the causal pathway.60

Burke and colleagues examined whether particular 

aspects of ADHD (inattention and hyperactivity-impulsivity) 

were more likely to predict the onset of smoking and whether 

these associations remained following the inclusion of factors 

(eg, conduct disorder [CD]) known to be associated with 

both ADHD and substance use.62 This was a rather long 

(9-year) longitudinal study of 177 males between the ages 

of 7 and 12 years at study entry but was not designed to 

capture precedence. It included only those referred to a clinic, 

so the results of the impact of CD and inattentive behavior 

were conditional upon already exhibiting symptoms 

indicative of ADHD. However, it yields important insights 

into potential mechanisms and specific behavior components 

of ADHD which may put adolescents with ADHD at 

increased risk for smoking. Indeed analyses which consid-

ered whether there was CD present alongside ADHD diag-

nosis yielded insignificant results on the effect of ADHD on 

smoking. However, further unpacking of the symptoms of 

ADHD found that inattentive behavior was independently 

predictive even after adjusting for CD. These analyses 

included parenting characteristics, ethnicity, family structure, 

number of siblings, maternal age at birth, SES, and urbanicity 

of residence. Ernst and colleagues confirm that aggression, 

which is related to CD, was predictive of cigarette smoking 

onset.64 Their sample was rather small, however, and general 

diagnosis of ADHD did not differentiate smoking onset.

Fuemmeler and colleagues employed the ADD Health data 

(waves I and III) to examine whether ADHD in adolescents 

predicted regular smoking by adulthood.65 They found that 

symptoms of hyperactivity and CD in adolescents predicted 

regular smoking (ever having smoked at least one cigarette 

daily for 30 consecutive days) in adulthood after adjusting for 

family education attainment, being on public assistance, and 

demographics. The study did not yield clear implications for 

the relationship between these symptoms and experimentation 

(defined as ever having smoked a whole cigarette at least one 

time), so it is possible that ADHD did not differentiate non-

smoking and experimentation, only progression from either 

nonsmoking or experimentation to regular smoking, though 

the previous studies above suggest otherwise.

Within the ADHD research literature, the concern had 

been raised that treating ADHD with pharmacotherapy may 

actually raise the risk for smoking onset, the so-called 

gateway hypothesis.66 There is evidence that methylphenidate 

(a medication commonly used for the treatment of ADHD) 

increases the reinforcement value of smoking,67 which could 

contribute to the increased likelihood of smoking in this 

group. As in the case of depression, nicotine may also serve 

as an alternative to medication because it acts as a stimulant, 

raising the potential for the competing self medication 

hypothesis. Using longitudinal data with electronic diary 

information and cotinine measures, Whalen and colleagues 

demonstrated that adolescents with untreated ADHD smoked 

more than those that were undergoing treatment, and this 

finding was consistent across both self-report and cotinine 
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measurement.66 This study suggests that untreated ADHD 

may lead to a higher likelihood or faster progression to smok-

ing; although as the authors note, those who have untreated 

ADHD may have very different familial environments, so 

causality is not entirely clear.

Adolescent mental health  
and smoking
what do we know?
Over the previous 2 decades, the literature on mental health 

as a potential risk factor for smoking has developed rapidly. 

Here we have focused on the relationship between depression, 

anxiety, ADHD, and smoking due in part to the fact that they 

are the conditions which have been well studied and in part 

because these mental health conditions are among the more 

prevalent among adolescents. This review is not systematic, 

mainly because we would argue the methods and data used 

to provide evidence in studies in this area are heterogenous 

(this obviously is not a topic that can be addressed by random-

ized controlled trial). Indeed there is not even agreement in 

the literature as to the pathway between adolescent mental 

health and smoking. Our intent has been to critically assess 

what has been observed about the link between adolescent 

mental health and smoking among community dwelling 

adolescents. Identifying the potential causal risk factors for 

smoking and addressing them could have a large impact on 

adolescent health, and more research focused on disentangling 

the causal factors is needed.

The literature on depression and smoking among adoles-

cents is arguably the most well developed of the various 

mental health conditions, although a substantial proportion 

of these studies also examined anxiety due to the observed 

relationship between depression and anxiety even in the 

absence of smoking. Within this literature, the studies using 

longitudinal data have found temporal precedence for depres-

sion and resultant smoking and vice versa. However, studies 

that have adjusted for potential mediating or potentiating 

influences and use methods to control for unobservable fac-

tors attenuate the estimated relationship.

The literature on ADHD as a potential risk factor for 

smoking on the other hand has taken the tack that ADHD is 

an independent risk factor for smoking and generally found 

an association between ADHD and smoking onset or 

 progression. The limitation is that many of these studies 

employ small samples and none that we are aware of deal 

with other unobserved potential factors that could drive both 

ADHD symptom development and smoking.

A research agenda going forward
While there is substantial literature in these areas, there is 

more to be done. The research in this area needs to move 

forward on multiple fronts. Of primary importance is using 

sampling strategies and study designs that allow for the use 

of statistical methods that are robust to concerns of omitted 

variable bias (including, but not limited to, fixed effects and 

instrumental variable modeling). A close second in terms of 

importance is the need for longitudinal studies with consis-

tent sets of included covariates to assess potential mediators 

and potential pathways in the relationship between mental 

illness and smoking in adolescents. Without these, it is 

difficult to implement effective targeted clinical interven-

tions, prevention strategies, or public health policies.

While we understand all data have their limitations, it is 

useful as a research community to know where we need 

substantially more understanding, so that adolescent health 

and as a consequence, adult health, might be improved. 

An ideal strategy would be to begin collecting longitudinal 

data on a large group of representative community dwelling 

individuals in late childhood and follow them through ado-

lescence and into adulthood. Consistent measures of mental 

health using standardized and validated instruments as well 

as assessment of smoking experimentation, frequency and 

intensity would be of vital importance, as would be having 

them assessed frequently. Because genetics are potentially 

very important mediators/potentiators of both smoking and 

mental illness, having access to biologic data on these indi-

viduals would be highly preferable (including parents would 

be ideal, but modern family structure may preclude this and 

it would be nearly impossible to disentangle parental genetic 

impacts from family structure in cases where only one bio-

logic parent was present). Beyond the need to adjust for 

genetic predisposition to both mental disease and addiction 

to nicotine conditional upon use, the random assignment of 

genetics can be used to disentangle causality in these relation-

ships where study randomization to “treatment” (ie, smoking 

or mental illness) is not possible.68 Of other primary impor-

tance are family structure variables, demographics, SES, 

household education, and household behaviors (smokers and 

other substance abuse, as well as the presence of family 

members with mental illness). Beyond this, social network 

data, in line with social network and school environment data 

in the ADD Health in-home surveys, which has provided great 

insights into peer and other school level contextual effects in 

these relationships, would be warranted. Finally with geo-

coded data, researchers can also link in other potentially 
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important variables including the supply of mental health 

services in a given area, built environment (ie, distance to 

cigarette retailers), state level attitudes toward tobacco use, 

state level variation in tobacco excise taxes and other factors 

known to impact tobacco consumption even among youth.

Indeed, the ADD Health data from the US have gone a 

long way to capturing many of the above suggested data points, 

and is beginning to generate insights. However, this study is 

basically a single cohort, captured at a time when this literature 

was in its infancy, so some measures of mental health and 

smoking leave something to be desired. Furthermore, as prog-

ress expands rapidly in the understanding of the genome and 

its influence on mental disease and behavior, broader arrays 

of genetic information will be necessary to assess the degree 

to which mental illness itself is a risk factor for smoking in 

adolescents. Given that 10%–15% of adolescents experience 

a major depressive episode alone,69 prevalence of diagnosed 

ADHD are at 9.5%, and prevalence of smoking by age 18 years 

still hovers around 20%, the importance of sorting out the 

sequencing of these illnesses and behaviors to improve lifetime 

health, education, and economic outcomes is no less than it 

was when this literature began to emerge 2–3 decades ago.
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