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ABSTRACT 

 

  

Attitudes toward risks guide human decisions in various life domains. In adolescence, risk 

aversion protects from engaging in risky behavior that can have adverse health outcomes such as 

unprotected sex or illegal substances use (Reyna & Farley, 2006). In a longer developmental 

perspective, however, some degree of risk-taking can be useful. The experience of risk in 

adolescence provides a chance to build knowledge and skills so that a mature person perceives and 

manages challenges better after. This argument can be made even for moderate marijuana use 

(Percy, 2008). My thesis examines whether individuals who take a risk in adolescence develop 

more positive attitudes towards risks in adulthood. I use a longitudinal representative data NLS97 

to track history of marijuana use of 4449 individuals and explore its impact on risk aversion in 

adulthood. I operationalize the experience of risk as a scenario of marijuana use, that started during 

adolescence but does not continue in adulthood. Regression analysis was used to explore whether 

the experience of risk in adolescence makes attitudes towards risk more positive in adulthood.  

My findings suggest that neither temporary limited use itself or non-use do not influence 

risk perception. Stable marijuana users demonstrate lower risk aversion in adulthood, which is in 

line with previous research. However, by using instrumental variables approach, I find that this 

effect cannot be attributed to marijuana use. My findings support further abandonment 

criminalization of marijuana use among adolescents in favor of more health-oriented approaches.   
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Introduction 

  

Attitudes towards risk describe the way people face the uncertainty of life. People make 

many decisions without knowing whether the consequences would be beneficial or too costly. Risk 

preference and aversion play roles in financial, health-related, legal and other forms of behavior, 

that are important in policymaking. The way people perceive risk reflects their cultural 

background, personality traits, motivation, and their perception of the task and context (see Inouye, 

2014 for a review). 

Marijuana consumption is one context for risk-related decision-making. The War on Drugs 

policy, that was instituted in the US during the 1970s, prohibited the use of cannabis in line with 

heavier drugs. The primary rhetoric of this approach pointed to the risks of substance abuse to 

justify these restrictions. Public messaging during the war on drugs emphasized the danger of drug-

taking. This policy assumes that people would act rationally and avoid engaging in behaviors that 

were detrimental to their health and wellbeing. 

However, beginning with the 1980s, at least 20 percent of college students in the US 

reported marijuana use (Schulenberg et al., 2017). Among the general population, since 1992 

around 10 percent of 8th-grade students reported using marijuana. Thus, a very conservative 

estimate is that at least one in ten Americans has tried marijuana, an illegal substance. The gap 

between the illegal status of light drugs and its popularity results in demand for alternative drug 

policies in the developed world. For example, in January 2019 a public discussion followed an 

Australian lawmaker's admitting of MDMA use during her college years (Faehrmann, 2019). The 
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very reason for that discussion, she concludes, is that politicians are not "getting real" when 

designing policies on psychoactive substances and their risks. 

Indeed, cannabis regulations are rapidly changing worldwide, and the US is no exception. 

When the legal regulations get less strict, other actors and factors become salient. The influence 

of new stakeholders, including both the pharmaceutical and entertainment industries, is increasing. 

These actors can transform cannabis into a more mainstream consumer good, such as tobacco, 

alcohol or health supplements. When marijuana is framed in this way, individual attitudes and 

preferences are expected to drive marijuana-related behavior. We can predict that the role of 

people’s beliefs and perceptions of marijuana is going to increase along with policy liberalization 

on that market. As marijuana use increases among young adults (Johnson et al., 2018) and policies 

get less restrictive, we can also expect that the role of citizens, their experiences and choices, is 

not going to diminish. The changes in the drug policy environment will change the developmental 

context for the new generations of young people to come. 

We have already seen dramatic shifts in attitudes towards cannabis. For example, 

beginning in 2010 in the USA, the number of people who support cannabis legalization surpassed 

the number of those who oppose it (Hartig & Geiger, 2018). In 2018, 65 percent of people aged 

35 to 54 approved of the legalization of cannabis, with even more, 78 percent, of young adults 

from 18 to 35 years in support of these measures (McCarthy, 2018). We are witnessing how the 

public support for marijuana liberalization is the highest compared to all previous American 

generations.  

Correspondingly, we see changes in lifestyles, that results in lower exposure towards 

various risks until young adulthood (Chentsova-Dutton & Ducan, in press).  This trend is less clear. 
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When compared the practices of child-rearing, it can be noticed that children these days spend less 

time outdoors unsupervised, than the previous generations. Is so, we can suggest that adolescents 

today on average are less exposed to risks than their parents were. Indirect support for the idea that 

people are getting less used to taking risks comes from comparing cohort's studies. The generation 

of Americans, who participate in the National Longitudinal Study-79 demonstrated lower levels 

of risk aversion than a representative sample 20 years younger, participants of  National 

Longitudinal Study-97 (Le, 2018). It is possible that an adolescent’s environment today makes it 

less probable for them to engage in what is associated with danger. At least, marijuana 

consumption gets less common at adolescence, even though more common among adults during 

the last decades (Salas-Wright et al., 2016, 2017).  We do not know whether policy changes are 

caused by new generations being less eager to take risks, their greater (or lesser) exposure to 

marijuana, or whether there is there a link between the exposure to marijuana and shifts in the 

beliefs about its danger. However, within the generation that graduated from school around 2000, 

marijuana use was illegal without reservation, and now they are shifting their beliefs about it. I 

want to take advantage of this generation to explore whether different scenarios of exposure to a 

risky practice result in different attitudes towards risk in adulthood.  

Data from the National Longitudinal Study 97 allow me to distinguish between these three 

patterns of use among individuals who did not ever use marijuana, those who used it in adolescence 

and then stopped, and those who became regular marijuana users. If limited exposure to drugs 

helps to build a better knowledge of own's capacities and skills (Percy, 2008), then the experience 

of a group who tried marijuana and stopped it is precisely the isolated case of such learning. These 
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people were involved in risky behavior when young, unlike the non-users, but this experience 

remained tied to their late adolescent ages only. 

The goal of this study is to compare risk attitudes among adults who used marijuana 

temporarily (e.g., college use, use with cessation) to the attitudes developed by two other groups 

– non-users and long-term users of marijuana.  I expect that temporary marijuana users are more 

risk-positive than non-users, but probably less willing to take risks than continuing users. 

Using a sample of 4449 participants of the NLS-97, I estimate models in which self-

reported risk aversiona, measured on a 10- point scale at the age of young adulthood, is the 

dependent variable. I first predict this risk attitude by the level of risk at their adolescent’s home 

environment, evaluated by interviewers from zero to 21 by summing risky factors from various 

domains; perceived peer’s marijuana use in estimated percentage reported by adolescent; initial 

risk preference (a dispositional characteristic composed as a common factor of various risk-related 

behaviors), gender, racial group (black, Hispanic, or other), and years of education. As a second 

step, I deploy the influence of the marijuana use trajectory, my key exploratory variable, on adult 

risk attitude. I use three scenarios of marijuana use trajectories based on the longitudinal self-

reports of marijuana use: no use, use that ceased or declining use, and continuous use. 

The initial level of risk preference (exploratory variable), is highly predictive of my key 

exploratory variable, the scenario of marijuana use (Romer, 2010). Indeed, adolescents with higher 

impulsive and risk-seeking behaviors are likely both to engage in marijuana use and to keep their 

preference for risk until young adulthood. This endogeneity issue prompted me to take an 

instrumental variable approach to test whether patterns of marijuana use shape adult risk attitudes 

                                                 
a I use risk preference, positive attitude towards risk and risk aversion as different names for the same bipolar scale 

of risk attitude. Thus, all these terms are used in my work as synonymous 
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independently of other predictors. To instrument my variable of marijuana use scenario, I use the 

measures of mental health, parental estimation of adolescent’s behavior problems, and parental 

monitoring level that was previously shown to be a strong predictor of marijuana use. This third 

step allows me to conclude the shaping role of adolescent marijuana-related experience for adult 

attitudes towards risk while controlling separately for the dispositional risk preference. 

If the experience of marijuana use does have long-term consequences for the development 

of adult risk attitudes, it is important to recognize such influence. There is a clear need for a 

practical basis of reformed cannabis-related policies in this period of change. These changes are 

perceived as risky, and marijuana itself has a long history of cautious reception. More public 

discussions like the one that Australian lawmaker Cate Faehrmann (2019) initiated by her self-

disclosure of drug use are to come. It is essential to understand the way policymakers, stakeholders, 

and voters perceive risks of drug use, as it will guide the future development of marijuana use 

prevention programs for adolescents.  
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Chapter 1. Theoretical Basis 

Policy Background 

 Since about 1971, marijuana-related policy in the US was framed by the so-called "War on 

Drugs" approach (Baum, 1996). It was President Richard Nixon who invented this approach and 

put marijuana in the same category as heroin, methamphetamine, and cocaine.  Policies based on 

the War on Drugs approach resulted in the stigmatization of drug users (e.g., with such practices 

as property inviolability, or ambivalence toward drug testing at schools). The agenda to protect 

young people from drugs was and would remain a salient part of the War on Drugs, and thereby it 

profoundly influenced American drug policy as a whole. The policy background of marijuana was 

influenced by the fact that it was marked as belonging to the same class of substances as heavier 

drugs. 

However, there are some aspects of marijuana consumption that make it a specific drug for 

regulation. The effect of marijuana is much less disruptive than other illegal substances. It is much 

more widespread around the US in comparison to any other drug. Unlike opioids or cocaine, which 

usage was transformed by the development of the extraction technologies, the ways to consume 

cannabis was relatively stable for centuries, much like tobacco and alcohol. That makes marijuana 

visible even in the traditional cultures reflected in today’s cultural identities. For example, in some 

sub-cultural groups, marijuana use practice is perceived as “a form of resistance to the status quo” 

(Campbell, 2007). Also, there is a healthcare framing of marijuana use recently as a potential drug, 

which was the most effective in influencing policy changes (National Academy of Science, 

Engineering, and Medicine, 2017).  
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As of March 2019, eleven US States already legalized marijuana for recreational use. 

Among the remaining States, one half consider cannabis legal for medical use, while another half 

have no laws legalizing marijuana use.  

Current changes in the regulation of cannabis include several debates, and the question of 

risk is part of these questions. One debate deals with the negative consequences of early (versus – 

later in life) use of marijuana among adolescents. The proponents of strict regulations of marijuana 

cite evidence that adolescents are at risk of marijuana use, as their brain is still developing, and 

this process can be negatively influenced by cannabis. Another argument is grounded in the theory 

of a gateway drug: a theory that regardless of the level of harm of cannabis itself, its consumption 

invites further drug use and abuse. Supporters of marijuana legalization point out that marijuana 

is less risky than alcohol. There is a concern that it is legalization that boosts marijuana use, but 

the evidence is mixed. The main causal link has not been supported so far (Mark Anderson et al., 

2015; Rusby et al., 2018), and marijuana use decline among adolescents since 1999 was 

documented (Johnson et al., 2015). However, but the increase of marijuana use was detected in 

some States (Cerdá et al., 2017), among undergraduate heavy drinkers (Kerr et al., 2017), or adults 

(Salas-Wright et al., 2016). The literature on this policy change is growing in real time making it 

too early to  conclude the consequences. Policymaking in this area demands data on the long-term 

effects of marijuana use across different groups, their scope, potential mechanisms, and magnitude 

in the developmental perspective. 

Literature Review  

Extended scholarship has been developed on risks of drug use in the period of the 

adolescent development (Office of Adolescent…, 2016 ) and emerging adult ages (Arnett, 2000). 
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I first review the concept of risk attitudes, the dependent variable for this analysis. Next, I introduce 

findings on factors predictive of adolescence risk-taking in the form of drug use with particular 

attention to environmental covariates including parental monitoring and adolescents’ personal risk 

preference.  

Risk attitudes 

 

Studies of risk and its perception relate to many areas of scholarship ranging from 

economics to cultural theory. In behavior science, risk behavior is an activity that is rewarding, yet 

may lead to losses. Using potentially dangerous substances or engaging in unprotected sex are 

examples of risky behavior.  

Individuals differ in the degree they feel comfortable facing risk. I use risk attitudes as a 

concept to describe a person's capacity to accept a certain amount of risk, or for a broader range - 

the emotional perception of the risky situations. Risk aversion refers to the negative emotional 

perception of risk, that causes a person to avoid risks. Risk-seeking is the opposite characteristic 

of the attitude and describes accepting and even enjoying higher amounts of risk.  

Attitudes have been shown to be predictive of a wide range of the behaviors (Dohmen et 

al., 2011) As by definition risk relates to the possibility of a threat, we want to understand, predict, 

and prevent behavior that can lead to losses. Therefore, risk attitudes are an important factor to 

inform policymaking.  

The way people perceive risk depends on contextual factors such as cultural background 

(Cook et al., 2005) and local norms (Barnes et al., 2012), age (Josef et al., 2016), tasks (Mata et 

al., 2011), and gender (Byrnes, et al. 1999). For example, on the social level, cultural groups that 

live under constant nature threats like earthquakes, develop different risk perception models, then 
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those who live in a more predictable climate; organizations develop and manage risk related norms, 

and peer’s pressure itself shapes the way people accept a risk. On the individual level, previous 

experience (habitation), impulsivity, cognitive biases (optimism bias) contribute to the risk 

attitudes (see Sjöberg, 2000; Inouye, 2014 for a review). 

Two definitions of risk attitude– emotional attitude and propensity of behavior - reflect two 

main methodological approaches to risk aversion (Hertwig, et al., 2018; Mata et al., 2018). One 

approach measures attitude through survey methods, such as self-rating of the attractiveness of 

risk. Another approach measures risk attitude through experimental procedures, e.g. economic 

games, where participants gamble in a simulated environment or make decisions. The possible 

difference between self-reported risk attitudes and the propensity of risk behavior was called 

behavior-self-report gap (Hertwig et al., 2018). As Frey and colleagues (2017) have shown, self-

reported risk-preference and tests capture constructs that overlap partly. Self-reported risk-

preference is a more stable measure (Chuang & Schechter, 2015) and is more often used in 

population-level studies, such as the NLS. Direct self-assessment of risk preferences is a valid way 

to measure this construct. 
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Adolescence and risky behavior 

Adolescence as a developmental stage is a time of the changes in the person's body along 

with a changing social role in society. It is expected that during adolescence a person develops a 

sense of identity (Erikson, 1994) and simultaneously an ability for autonomous functioning 

(Zimmer-Gembeck & Collins, 2008). One of the indicators of adolescent development is an ability 

for independent and competent decision-making (Klaczynski, 2004, Mann et al., 1989). Decision-

making in adolescence requires a variety of cognitive abilities, social competence, self-knowledge, 

and self-control. Mastery of risk perception and risk attitudes comprises this developmental path. 

Development during adolescence is a process, that is constructed through an active 

interaction between the adolescent and her or his environment. In adolescence, risk aversion is still 

very low (Tymula et al., 2012). At the same time, the salience of risks choices rises considerably 

as well as the adolescent's ability to engage in different activities grows with age. From the point 

of view of developmental psychology, different types of risky behavior help adolescents to learn 

how to cope with this complicated challenge. Adolescents often engage in activities that teach 

them eventually to establish and maintain social relationships with peers and exercise autonomous 

decision-making through “actions in context” (see Bonino et al., 2005). Thus, in many 

developmental trajectories seeking and facing risk is a normative way to develop autonomy, 

identity, experiment and transgress the limits, explore the areas of control, and share action and 

emotions with a group (Bonino et al., 2005).  

Individual and risk-taking 

As a subject of the risk-related decision, an adolescent is determined by both biological 

maturation and the current state of the organism (Bonino et al., 2005). Brain development and 
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hormonal system play an important role in decision making, as they fuel such individual 

characteristics as sensation-seeking (Martin et al., 2002) and impulsivity (Romer, 2010). These 

personality characteristics are associated with higher propensities of various forms of risky 

behavior (Donohew et al., 1999). Research demonstrates, that if sensation-seeking and impulsivity 

decrease slowly among adolescents, the increase in marijuana use is greater (Quinn & Harden, 

2012). 

These facts have attracted the attention of policymakers, as they provide a coherent 

explanation of the adolescent’s riskier behavior compared to both children and adults. This 

explanation (Reyna & Farley, 2006) essentially says, that there is a discrepancy between sensation-

seeking drives and cognitive control abilities such as attention or executive function. Indeed, 

research shows that those control-related abilities are developed less among early marijuana users 

than among non- and late users (Fontes et al., 2011). The generalization of this explanation is being 

criticized (Romer et al., 2017). However, executive functioning, sensation-seeking, impulsivity, 

as well as tolerance to ambiguity (Tymula et al., 2012) are overall predictive of risk-taking 

behavior. 

Environment  

 

Environment matters for adolescent development and for their risky behavior.  Parent-

family connectedness and perceived school connectedness, for example, are associated with lower 

levels of risky health behavior (Resnick et al., 1997).  The home environment is a proximal 

microlevel environment, in terms of the ecological model (Bronfenbrenner & Morris, 1998). Such 

things as having a gun in the home or access to psychoactive substances are associated with 

adolescent growth (Resnick et al., 1997). Level of risk in the home environment is consistently 
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reported to be linked to riskier children behavior as well as behavior problems (Elardo & Badley, 

1981; see Totsika, & Sylva, 2004). The environmental risk factors, however, are found to be 

mediated by personal cognitions (Gibbons et al., 2004). A macro-level environment of 

development shapes risky behavior forms and outcomes as well. For example, among illegal 

substance users, being in college alone lowers chances for their prosecution (Fink, 2014). 

Peers 

Peers are extremely important reference group during adolescence. Their influence was 

studied extensively (Steinberg et al., 1994). Adolescents whose close social network includes other 

drug users are more likely to use drugs themselves (Ennet et al., 2006). On the situational level, an 

adolescent is more prone to undertake a risky behavior when being surrounded by peers (Knoll et 

al., 2015).  One possible mechanism for this influence is that peer’s influence makes the reward 

be more salient as it influences specific brain activity (Chein et al., 2011). Indeed, sharing 

experience and bonding itself are highly rewarding activities during adolescence.  

In the risky behavior, however, not only actual presence of the peers but perceived norms 

play a role (Martens et al., 2006), possibly through the beliefs that guide cognitive perception of 

those risky situations. Perceived amount of substance use by peers alone raises the chances to 

increase marijuana use at this age (D'Amico & McCarthy, 2006). 
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Marijuana use  

Impact 

Research about the impact of marijuana was, until recently, influenced by its status of an 

illegal drug. This status limited the samples of participants among users and framed the scope of 

the research questions around the topics of risks and delinquency.  

Negative developmental outcomes of marijuana use have been reported quite often. For 

example, marijuana use produces negative academic outcomes at college, probably due to lower 

school attendance (Arria et al., 2015). Notably, the use of marijuana is not a specific criterion of 

social risk. One study of an NLS97 sample (Berzin, 2009) extracted four profiles of adolescence 

that differ in the social and educational outcomes and formed mutually exclusive groups. In one 

group 99 percent of people had been arrested, in the other 100 percent of people went to college. 

Even though the most struggling group included 55 percent of drug users, three other groups still 

included 18 to 21 percent drug users each. 

One line of research on the negative impact of marijuana use begins with the gateway 

theory. The marijuana gateway theory suggests that marijuana use leads to hard drug’s use 

initiation. This idea was extensively tested with mixed results: some research supported this claim 

(Pacula, 1998), others failed to disconfirm it (Rebellon & Van Gundy, 2006). Other research 

suggests it is that unobserved factors explain this association (Degenhardt et al., 2010) or that this 

theory is useful for a small youth “troubled” subgroup and should not be generalized (Melberg et 

al., 2010). Indeed, from every six marijuana users, five are not reported any addiction (Hall & 

Degenhardt, 2009). 

Another line of research examines whether marijuana use has a significant negative impact 

on brain development during adolescence. Many pieces of research highlight the risks of drug use 
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in young age due to the high vulnerability of that maturation period (Bava & Tapert, 2010; see 

Jordan & Andersen for review, 2017). Their opponents do not agree that extensive prevention 

effort is justified and claim that “lack of experience with novel adult’s behavior poses a much 

greater risk to adolescents than structural deficits in brain maturation” (Romer, 2010). 

The attractiveness of reward is one path for marijuana use to influence risk attitudes (see 

Jordan & Andersen, 2017). Indeed, marijuana users demonstrated some increase in risky behavior 

(Hanson et al., 2014). Researches compared users and non-users of marijuana by the balloon 

analogous risk test, in which participants decide how to pump the balloon. Each pump is rewarded, 

but if the balloon explodes, no reward is earned (Lejuez et al., 2012). So, the balloon risk test aims 

to model the way people balance potential gains and losses through actions. Marijuana users did 

have more popped balloons than non-users, that indicates lower risk aversion, but age was a 

stronger predictor of risk-taking than the marijuana use (Hanson et al., 2014). Also, domain-

specific risk attitudes are influenced unequally by marijuana consumption (Gliman et al., 2015). 

To summarize, evidence suggests that marijuana use can increase risk-taking behavior, 

which gives ground to the policy of prevention of early initiation of marijuana consumption. 

However, the direct negative impact of moderate amounts of marijuana aside from adolescence 

has less evidence behind. 

Perceived risk 

Personal beliefs about marijuana’s negative impact contribute to the perceived risk of this 

activity, which in turn is linked to the behavior. Those who use marijuana, usually hold more 

positive attitudes towards marijuana (Pearson et al., 2017). Perceived risk of harm was a strong 

indicator of use from 2005 to 2016, and it changes differently across genders and races (Pacek et 
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al., 2015).  Overall, adolescents perceive marijuana use as less and less risky over recent decades 

(Okaneku et al., 2015, Miech et al., 2017) 

Parental monitoring 

Parental monitoring is the degree to which caregivers are informed about their child’s 

activities.  It has been demonstrated that parental monitoring and family support are protective 

factors against adolescent drug use (Lac& Crano, 2009; Sullivan et al., 2004; Bahr et al., 2005; 

DeVore & Ginsburg, 2005). Parenting style influences both autonomy development and drug use 

in different directions (Baumrind,1991; Denton, Kampfe, 1994). Those who are more closely 

monitored should have fewer options to exercise independence and build autonomy, than those 

with less parental monitoring.  It is a common assumption that autonomy protects individuals from 

drug abuse. There are anti-drug training programs that rely on autonomy as a protective factor 

against drug misuse (Slater et al., 2011). This points to a nonlinear link of family environment, 

autonomy, and marijuana use. One possibility is that moderate drug use can be a training of how 

to build competence in substances use and therefore strengthen the autonomy (Percy, 2008). 

Another possibility is that these links vary across samples. For example, parental monitoring and 

authoritarian parental style are more effective for highest risk-takers and for females than for 

average male (Dever et al., 2012).  

Patterns of use 

It is not surprising that the factors and outcomes of marijuana use are different for those 

who used it occasionally at college, and those who consume cannabis on a daily basis in their 

emerging adulthood and later. Typologies of marijuana use are based on the age of initial use, the 

intensity of use, and use history over time. One study (Caldeira et al., 2012) uses the multilevel 
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approach to extract the pattern of marijuana use from the longitudinal data (Jones et al., 2001). 

Their analyses revealed 6 patterns of use: Non-Use, Low- Stable, Early-Decline, College-Peak, 

Late-Increase, Chronic (Caldeira et al., 2012). Another study examined how personal traits interact 

with marijuana use. They separated four groups: non-users, desisting users, fluctuating users, and 

persistent users (Glowacz & Schmits, 2017) and compared the changes in impulsivity, anxiety, 

and depression across these groups. Bonino (2005) came up with four groups both by timeline and 

frequency: nonsmokers, ex-smokers, occasional (current) smokers, and habitual smokers. It is 

interesting, even though she explored Italian adolescents, the rates of non-smokers in the group 

from 14 to 19 age-old were close to the American data, comprising around two-thirds of the 

population. The research that tracked the longest outcomes from the adolescent scenario of 

marijuana use was conducted recently (Terry-McElrath et al., 2017). It found negative health 

outcomes but only for a group that consumed marijuana constantly. 

Overall, many types of research utilized a typological approach to marijuana use, and the 

most consistent result are the following. The patterns of marijuana can be distinguished empirically 

based on the amount and constancy of marijuana use over time. The group of the heaviest and 

constant users is the one that was reported convergent results of negative outcomes, but not the 

other patterns. 
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Conceptual Framework and Hypotheses 
 

 As literature review shows, risk attitudes in adulthood result from the interplay of many 

factors, such as gender, cultural background, initial levels of impulsivity, cognitive abilities and 

others. Marijuana use is among them. Compared to those who do not use marijuana habitually, the 

users show lower risk aversion among young adults. My research aims to isolate the experience of 

decision-making during the adolescence years from the marijuana use itself. This aim is guided by 

a model of adolescence activity designed to achieve developmental tasks of this age. 

Marijuana use serves a good case to explore risk-related decision for several reasons. In 

the early 2000s, it was both rather common and still was illegal around the whole US. More than 

50 percent of students perceived marijuana use as risky during that period (Johnston et al., 2017). 

Thus, those who tried marijuana demonstrated involvement with risk-taking compared with those, 

who did not. In that group, however, there are people who stopped using marijuana and those, 

whose use turned to be constant/habitual. While the latest demonstrate lower risk aversion, that is 

not necessarily true for those who stopped using marijuana before adulthood. The decline in 

several types of risky behavior in time has been documented (Bonino, 2005, p.19) and can be taken 

as a normal developmental trajectory. To answer whether the experience of dealing with risk 

teaches people to become risk-takers, I can compare the effects of each of marijuana use scenarios 

on the risk aversion in adulthood. 

 I use an OLS approach and compare three models to predict adult risk aversion: the first is 

based on gender, race group, education only, the second model adds more specific factors: risk in 

the environment (home environment), perceived peer use of marijuana, and control for an initial 

level of riskiness by accounting for risk-taking behavior level. Those factors affect both marijuana 
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use and risk aversion. In the third model, I control for home risk, perceived social norms and risk-

taking behavior along with my key exploratory variable, pattern/scenario of marijuana use. 

 

Figure 1. The conceptual framework of the research 

However, this model cannot account for other unobserved variables, that can be associated 

with both my key exploratory variable and the dependent variable, causing a false connection 

between them (endogeneity). To address the endogeneity issue, I evaluate the fourth model using 

an instrumental variables approach. Parental monitoring reported behavior problems and mental 

health are predictive of marijuana use, but not necessarily influence risk attitudes in adulthood. I 

expect mental health and behavior problems to be associated with marijuana use because marijuana 

use could be considered both as a substance abuse disorder and a form of delinquency and increase 

the probability to get higher rates on both. An instrumental variable approach allows me to control 

if the effects that my full model, Model 3, are caused by the marijuana use experience specifically.  
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Chapter 2.  Data and Methods 

Data 

Sample  

 

The data for this research comes from the National Longitudinal Survey of Youth as a 

program conducted by the US Bureau of Labor Statistics. It follows 8,984 respondents from 1997 

till now, with the latest published data from 2015 (17 rounds). The respondents ranged in age from 

12 to 17-years-old in 1997, and they are tracked till their 30s. The respondents are interviewed 

every 1 to 2 years on various topics, including health, family relationships, beliefs and detailed 

academic and job history. 

For my research I preliminary extracted data of 4,449 respondents, who gave answers 

(reported either using or not using marijuana) during all five waves of interviews in 1998, 1999, 

2001, 2004, and 2010. I choose these time points as they are representative of the trends of 

marijuana use around adolescence and early adulthood. 

Measures  

Risk attitudes in adulthood 

Risk aversion in the NLS was measured by a self-selected 10- point scale. Participants 

answered the following question: "Are you generally a person who is fully prepared to take risks 

or do you try to avoid taking risks?” Rate yourself from 0 to 10, where 0 means "unwilling to take 

any risks" and 10 means "fully prepared to take risks." This variable was measured in 2010 and 

then was asked in 2012 and 2014 to respondents who were not interviewed the first time. 
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Marijuana use scenario 

NLS97 includes three types of questions on marijuana.  From the first round in 1997, all 

respondents answered the questions concerning whether they have ever used marijuana. After 

1997, this question was administered to non-users only. Those who reported the use of marijuana 

were further asked about the age of their first marijuana use and the amount they use in the previous 

month. After respondents first reported using marijuana, they were asked the question “has the 

respondent used marijuana since the date of the latest survey.”  My approach to typology is based 

on the history of marijuana use (see Table 1). The choice of the time points is based on exploring 

the trends in marijuana use in the sample. As a summary, I create a categorical variable for a 

scenario for those who never started using marijuana (0), those started and stopped (1), and those 

who started and did not stop (3). 

Table 1. Marijuana use scenarios 

 

Scenario of marijuana use 1998 1999 2001 2006 2011 N 

Non-use (value=0) No No No No No 3048 

Declining use (value=1) 
Reported using marijuana use twice 

before 2001 

Yes 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No No 807 

Continued use (value=2) 
Reported constant marijuana use after 

2006 

 

Yes/No Yes/No Yes/No Yes Yes 594 

Sum 4449 

Risk-taking behavior in adolescence 

 Participants were not asked about their attitude towards risk at the early rounds of the 

National Longitudinal Study, nor was their impulsivity or risk seeking measured. To get a measure 

for behavior risk-taking in adolescence I used factor analyses, varimax rotation and implemented 

it to four continuous available indicators, that are relevant to risk attitudes. I used optimism about 
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the future and expectations to get away after stealing a car, as optimistic bias is involved in risk 

perception (Weinstein, 1989). The third indicator reflected perceiving cheating as a group norm, 

as social norms contribute to risk-taking behavior. The last indicator was the parental report on the 

frequency of breaking home rules (e.g., coming late) by the participant.  

This analysis revealed two basic factors. The first factor was heavily defined by optimism 

and the expectation to avoid negative consequences of car theft. The second factor was constructed 

with breaking the rules from one side and believe that others do so from the opposite. I interpret 

this factor as self-perceived (compared to a social environment) level of risk-taking. As it is close 

to the self-reported measure of risk attitudes in adulthood, I used the second factor as the main 

independent variable to capture adolescent baseline level of risk attitude. The scale for this measure 

comes from the following formula: 

Risk behavior factor = -0.1445*(Social norm of cheating) - 0.016*Optimism + 

0.1615*(Breaking Limits) + 0.07*(Expectation to avoid negative consequence of car stole) 

Covariates  

Other variables for my models are gender, ethnicity, the index of home safety in 1997, the 

perceived norm of drug use among peers in 1997, and the highest degree of education achieved. 

Those variables are described in Table 2. 
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Table 2. Summary of the research variables 

Concept Operational definition Description 

Dependent variable 

Risk 

attitudes 

Self-reported risk aversion/risk 

seeking at the adult age 

From 0 (risk aversion) to 10 (risk seeking). 

 

Independent variables 

 

Marijuana 

use pattern 

Scenario of using marijuana 

career (involvement or not, 

cessation or not) 

Three scenarios based on the history of 

reporting marijuana use are non-users, those 

who used until cessation, and those who are 

users in their young adulthood 

Risk-

taking 

adolescents 

The degree of a propensity of 

behavioral risk-taking by an 

adolescent. 

This measure was created by factorization of 

a set of adolescence characteristic (mean = 

1.93, st.dev = 2.33)  

   

Peer’s 

illegal drug 

use 

Participant’s perceived 

abundance of illegal drug use 

among peers  

 

This question asks the participants to 

estimate what percent of the peers “[have 

/ever] used marijuana, inhalants, or other 

drugs?” 

The measure has 5 values: 1 (less than 10%), 

2(about 25%), 3(about 50%), 4(about 75%), 

and 5(more than 90%). 

after transformation 0 = don’t know 

Home 

/Family 

Risk Index 

The cumulative level of various 

types of risks that adolescents 

meet in their everyday life  

The variable is a composite contextual 

measure in a range from 0 to 21 with 21 

indicating the highest degree of risks (Moore 

et al., 1999). It is a modified version of  
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Data limitations 

 The data in this analysis lacks a measure of a baseline level of the dependent variable over 

time, risk attitude in adulthood. The way I addressed this issue was limited by the number of 

continuous variables, that were measured across the entire sample. Contrary to what I expected, 

Concept Operational definition Description 

  Home Observation for Measurement of the 

Environment (Caldwell & Bradley, 1984). 

The Risk Index reflects such domains as 

physical risks and neighborhood safety 

(assessed by the interviewers), enriching, 

religious and family activities (reported by 

the participants), school environment 

(reported by parents), and parenting style. 

Control variables 

 

Education The highest level of education 

achieved  

Measured as the number of school years as 

for 2010 

Gender Sex The participants reported gender in a binary 

system (male = 0, female = 1). No one used 

the option to refuse reporting gender. 

Ethnicity The way a person reported racial 

and/or cultural group 

This is a combined categorical variable to 

reflect race and ethnicity. It forms three 

groups of respondents: Black, Hispanic, and 

Other. In the model, I use two dummy 

variables for Black and Hispanic groups. For 

both variables 1=belonging and 0 = not 

belonging to this group.   
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the variable that I ended up with, was not predictive of the adult level of risk aversion (β = -.01, p 

= .55, OLS model controlled by race and gender). Another limitation was the lack of the culture 

related measures, both for ethnic identity, and regional policy and sociocultural environment. 

Method 

Multivariate models 

 

I estimate six models at four steps of analyses. 

First, I estimate a Baseline OLS model, that predicts adult risk attitude from the baseline 

risk behavior in adulthood, ethnicity (being black or being Hispanic compared to the “other race” 

group), gender, and educational status. 

At the second step, I estimate an OLS Model 1, that adds to the OLS Baseline model two 

covariate variables from my model, perceived peer’s marijuana use and the home environment risk 

index. 

At the third step, I add to the OLS models the key exploratory variable, the pattern of 

marijuana use (scenario). I want to estimate the effect of two patterns of using marijuana compared 

to non-use, and the difference between those two scenarios. As it is a categorical variable with 

three values, I run two regression models with different baseline categories. Model 2 uses non-use 

as a benchmark, and Model 3 uses the group that tried and stopped marijuana as a baseline. 

To address the endogeneity issue, I add the fourth step, that replaces my variables of 

interest by using an instrumental variable. With the same two benchmarks, I use instrumented 

Model 4 and Model 5. 
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Instrumental variables 

 

 Risk taking is endogenous to marijuana use, which means that the adolescent level of risk-

taking influences both adult risk aversion, and marijuana use. Those who used marijuana most 

probably are the same people, whose baseline of risk aversion is lower than of non-users. I used 

an instrumental variables approach to address this issue (see Table 3). 

  

Table 3. Instrumental variables descriptions and values for two models, both controlled for 

gender, ethnicity and highest level of education 

 Mental health Behavior Problems Parental Monitoring 

Description An indicator of 

mental health based 

on self-reported 

symptoms from youth 

An indicator of 

behavior problems 

(e.g., skipping school) 

based on self-reports 

The degree to which 

parents are informed 

about the adolescent. 

Scale This measure varies 

from 5 to 20, and 

higher levels of the 

scale indicate better 

health condition. 

The measure varies 

from 0 to 8, with 

higher levels 

indicating more 

behavior problems 

The measure varies 

from 0 to 16, is a sum 

of answers (each from 

0 = “knows nothing” to 

4 = “knows 

everything”) for the 

following items:  

close friends (1), close 

friend’s parents (2), who 

you are with when you are 

not at home (3), and about 

your teachers  (4) 
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Mental health Behavior Problems Parental Monitoring 

   

Multilevel probit regression model to predict Scenarios of Marijuana Use 

Predicts scenario 1 over 

scenario 0 

-.04145** .14855** -.09579** 

Significance < .01 < .01 < .01 

Predicts scenario 1 over 

scenario 0 

-.0471** .15252** -.11359** 

Significance < .0.1 < .01 < .01 

Linear regression model to predict Risk Aversion in Adulthood  

Predicts adult risk 

aversion 

-0.00113 -0.00669 -0.01925 

Significance 0.812 0.759 0.115 

 

 

Methodological limitations 

My approach does not allow to control for the systematic changes during that period of 

time in the environment, such as policy environment or local economic development.  
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Chapter 3. Results 

Descriptive Results 

 

I begin with an examination of marijuana use patterns among the participants to justify the 

timepoints that I use for the marijuana use scenarios (1997, 1998, 2001, 2006, and 2011). The trend 

of marijuana use is visualized in Figure 2. The blue line - percent of the sample who reported 

marijuana use for that year - shows a peak of 25.6 percent in 2001. In 2001 most of the sample 

was at early college age (17-21-years-old). This peak supports the existence of the group who used 

marijuana only during their youth. After that, the percent of the sample who reported using 

marijuana that year declined until a relatively stable 17 percent.  I chose five years of analyses:  

 

 

Figure 2. The rates of marijuana use  

among the respondents of the National Longitudinal Survey 1997 

Table 4 presents the profiles of respondents based on their marijuana usage patterns. As 

shown, the group of non-users of marijuana was the largest (n = 3048, 44% male), previous users 
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were much smaller (n = 807, 47% male), and constant users the smallest (n = 594, 61% male). 

There is a trend for constant users (scenario 2) to face higher risk factors compared to non-users 

(scenario 0) with ceased users (scenario1) in between (e.g., parental monitoring, peer's drug use). 

However, this trend is not as clear when examining other characteristics (e.g., education, mental 

health). Overall the resulting scenarios of marijuana use are balanced in terms of demographics. 
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Table 4. Demographics of the NLS97 participants on race, region, education, environmental 

and personal characteristics by gender and the scenarios of marijuana use. 

 Non-users Ceased users Constant 

users 
All 

  Male Female Male Female Male Female Male Female 

 
Ethno-racial group 

BLACK 345 573 93 98 77 51 515 722 

HISPANIC 302 391 84 106 59 34 445 531 

OTHER RACE 705 732 201 225 229 144 1135 1101 

 
Region of residence in the US 

NORTH EAST 227 243 64 74 73 50 364 367 

NORTH 

CENTRAL 
315 372 75 96 97 57 487 525 

SOUTH 535 741 159 155 101 70 795 966 

WEST 275 340 80 104 94 52 449 496 

 
MEANS (with standard deviations) 

PERCEIVED  1.52 1.79 1.82 2.12 1.88 2.16 1.78 2.00 

DRUG USE BY 

PEERS 

(0.04) (0.04) (0.09) (0.08) (0.08) (0.11) (0.03) (0.03) 

LEVEL OF RISK  241.39 268.58 290.49 281.68 272.51 260.66 274.47 279.32 

AT THE HOME 

ENVIRONMENT 

(7.87) (7.83) (16.77) (15.86) (15.85) (22.14) (5.19) (5.49) 

MENTAL  16.19 15.00 15.59 14.07 15.55 14.67 15.84 14.76 

HEALTH (0.08) (0.08) (0.18) (0.17) (0.15) (0.21) (0.05) (0.06) 

BEHAVIOR  1.91 1.87 2.30 2.37 2.31 2.54 2.16 2.16 

PROBLEMS (0.05) (0.05) (0.10) (0.10) (0.10) (0.16) (0.04) (0.04) 

LEVELS OF  9.45 9.81 8.54 8.88 8.39 8.54 8.85 9.29 

PARENTAL 

MONITORING 

(0.10) (0.09) (0.20) (0.18) (0.17) (0.23) (0.06) (0.07) 

YEARS OF  13.83 14.41 13.17 14.10 13.53 14.06 13.27 14.01 

EDUCATION 

COMPLETED 

(0.10) (0.10) (0.49) (0.42) (0.19) (0.24) (0.09) (0.08) 

TOTAL NUMBER 1352 1696 378 429 365 229 2095 2354 
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Multivariate Models 

 

The level of home risk environment was not predictive at the level of the baseline model 

(Model 0), and I omitted it from the further analyses. As Models 1-3 show, demographic variables 

– gender, education, and ethnic group were consistently predictive of adult risk attitudes. Being 

male, being black or Hispanic is associated with significantly lower levels of risk aversion. 

Perceived norms (peer’s drug use) were only marginally significant in lowering risk aversion, but 

I kept them in the model to explore this result.  

Based on the Models 2 and 3 I replicated that using marijuana at adulthood is associated 

with significantly lower risk aversion attitude, than not using marijuana. I also found that this 

difference holds when contrasting adult users to those, who ceased marijuana use after 

adolescence.  

However, based on Models 4 and 5 this difference is not likely to be based on the 

marijuana-related experience. Marijuana scenario predicted from the instrumental model were not 

significant factors of adult risk attitudes. My findings suggest that this finding is likely the result 

of an unobserved variable – the same that makes people take greater risks and boosts marijuana 

use in adulthood.  
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Table 5. Multivariate models’ estimation for adult risk attitudes 

 

 Step1 Step 2 Step 3 Step 4 

 Baseline 

model 

Model 1 
covariates 

added 

Model 2 
marijuana 

use patterns 

added with 

no use as 

benchmark 

Model 3 
marijuana 

use patterns 

added with 

cessation as 

benchmark 

Model 4 
marijuana use 

patterns 

instrumented 

with no use as 

benchmark 

Model 5 
marijuana use 

patterns 

instrumented 

with cessation 

as benchmark 

Risk-taking 

adolescents 

-.0745 

(p = .570) 

-.0068 

(p = .734) 

-.0081 

(p = .758) 

-.0074 

(p = .758) 

.0057 

(p = .878) 

.0057 

(p = 878) 

Marijuana use scenario 

No use  - - benchmark -.0173  

(p = .570) 

benchmark .3246 

(p = .696) 

Cessation  - - -.0078  

(p = .550) 

benchmark -.2579 

(p = .696) 

benchmark 

Constant use  - - .0955** 

(p < .01) 

.0828** 

(p < .01) 

.7124 

(p = .263) 

.9634 

(p = .442) 

Peer’s illegal 

drug use 

- .0377 

(p = .068) 

.0207 

(p = .530) 

.0292 

(p = .530) 

-. 0263 

(p = .488) 

-.0263 

(p = .488) 

Home /Family 

Risk Index 

- .0176 

(p = .421) 

- - - - 

Education (in 

years) 

-.0350 

(p = .070) 

-. 0177* 

(p = .040 

-.0081 

(p = 753) 

-.0076 

(p = 753) 

- - 

Gender (being 

Male) 

-.1235** 

(p < .01) 

-.1352** 

(p < .01) 

-.1221** 

(p < .01) 

-.1130** 

(p < .01) 

-.0034 

(p = .708) 

-.0343 

(p = .708) 

Ethnicity 

Black .1117** 

(p < .01) 

.1034** 

(p < .01) 

.1181** 

(p < .01) 

.1361** 

(p < .01) 

.1591** 

(p < .01) 

.1591** 

(p < .01) 

Hispanic .0745** 

(p < .01) 

.0623** 

(p = .004) 

.0804** 

(p < .01) 

.1052** 

(p < .01) 

.1647* 

(p = .021) 

.1647* 

(p = .021) 

Other benchmark benchmark benchmark benchmark benchmark benchmark 

Degrees of 

freedom 

Sample size  

Goodness of 

fit (adj R2) 

5 

 

2676 

 

.0283 

7 

 

2392 

 

.0292 

8 

 

1670 

 

.0366 

8 

 

1670 

 

.0366 

7 

 

1717 

 

7 

 

1717 
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Discussion 

 

My analyses did not support the hypothesis that experimenting with marijuana-related risk 

prepared people to be more risk positive in adulthood. This can be due to various reasons. First, it 

is not necessarily the positive attitude towards risk that indicates that a person is experiences with 

taking risks. It might be, that the positive outcome of risk, if any, is not lower risk aversion. The 

alternative explanation might be that adults' risk-taking attitudes become more granular and 

domain-specific because of dealing with risks. Second, most likely there is a spurious relationship 

between adult risk attitudes and marijuana use, that should be detected. Given that the marijuana-

related beliefs changed significantly for the past two decades, it is possible that regional differences 

in policy climates across the US played a role. Also, I did not track the socioeconomic status of 

the participants and it's dynamic (besides the level of education). Another possible direction for 

the future research is to control for possible substitutes for marijuana that the participants who 

stopped using marijuana could have consumed in its place (e.g., shifting from marijuana to alcohol 

or heroin).  
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Conclusion 
 

Summary 

 

My findings suggest that those who did not use marijuana and those who did and stopped, 

do not differ from each other in terms of their risk attitudes in adulthood. Marijuana users hold less 

risk-averse attitudes than those, who do not consume marijuana in adulthood, regardless of their 

history of marijuana use during adolescence. 

However, I cannot claim that marijuana use is an independent factor in explaining risk 

attitudes. More probably, there is a third variable, that was not included in my study, that is 

responsible for both adult marijuana consumption and attitudes toward risk-taking.  

 

Policy Explications 

 

My study could not support the claim that risk behavior during the adolescence fosters 

personal development. If that would be true, the availability of risk should be considered as one of 

the goals in the child and adolescent policy. Thus, I can conclude that at least for marijuana use, 

there is no evidence that introducing adolescents to this experience influences personal maturation 

in any direction. 

My study also found no difference between adults who did and did not use marijuana as an 

adolescent when it was illegal, in their attitudes towards risk as adults. This finding lends no 

support to framing adolescent use of substances as a criminal issue. 
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