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Abstract

Introduction—Emerging adulthood (ages 18 to 25) is characterized by changes in relationships, 

education, work, and viewpoints on life. The prevalence of substance use also peaks during this 

period. Among emerging adults, Hispanics have a unique substance use profile, and have been 

described as a priority population for substance use prevention. Cross-sectional studies among 

Hispanics have shown that specific role transitions (e.g., starting or ending romantic relationships) 

were associated with substance use. Negative affect from uncertainty/stress that accompany role 

transitions in emerging adulthood may lead to substance use as a maladaptive coping mechanism. 

Longitudinal studies are needed to gain a more complete understanding of these associations.

Methods—Participants completed surveys for Project RED, a longitudinal study of substance use 

among Hispanics in Southern California. This study used Coarsened Exact Matching to overcome 

the methodological limitations of previous studies. Participants were matched on pretreatment 

variables including age, gender, substance use behavior in high school, and depressive symptoms. 

Past-month cigarette use, binge drinking, marijuana use, and hard drug use were the outcomes of 

interest. After matching, each outcome was regressed on each individual role transition in year one 

of emerging adulthood with this process repeated in year two of emerging adulthood.

Results—Role transitions in romance and work were positively associated with multiple 

categories of substance use.

Conclusions—Prevention programs should teach emerging adults ways to cope with the stress 

from role transitions. Individual role transitions may be used to screen for subgroups of emerging 

adults at high risk for substance use.
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1. Introduction

Emerging adulthood (ages 18 to 25) is characterized by changes in relationships, education, 

work, and viewpoints on life (Arnett, 2011). The prevalence of substance use also peaks 

during this developmental stage (Substance Abuse and Mental Health Services 

Administration, 2013). Circumstances unique to emerging adulthood may play a prominent 

part in substance use (Sussman & Arnett, 2014). Arnett (2005) hypothesized, “substance use 

in emerging adulthood will rise after specific instability events, i.e., in the weeks following a 

transition in residence, love, school, or work.” Negative affect from uncertainty/stress that 

accompany role transitions in emerging adulthood may lead to substance use as a 

maladaptive coping mechanism (Khantzian, 1997; Sinha, 2008).

Substance use varies by racial/ethnic group, (Substance Abuse and Mental Health Services 

Administration, 2013) with Hispanic emerging adults described as a priority population for 

substance use prevention (Stone, Becker, Huber, & Catalano, 2012). Hispanics are unique as 

their obligations grow toward scholastics and work, as well as toward their immediate and 

extended families in emerging adulthood (Arnett, 2003). Cross-sectional studies have shown 

that specific role transitions (e.g., starting or ending romantic relationships) were associated 

with tobacco use (Allem, Soto, Baezconde-Garbanati, & Unger, 2013; Allem, Forster, 

Neiberger, & Unger, 2015), marijuana use and binge drinking (Allem, Lisha, Soto, 

Baezconde-Garbanati, & Unger, 2013), as well as hard drug (e.g., cocaine, 

methamphetamines, ecstasy, hallucinogens, or inhalants) use among Hispanic emerging 

adults (Allem, Soto, Baezconde-Garbanati, & Unger, 2015). These cross-sectional studies 

are a part of the growing literature on role transitions and substance use among emerging 

adults (Fleming, White, Oesterle, Haggerty, & Catalano, 2010; Staff et al., 2010; Huh, 

Huang, Liao, Pentz & Chou, 2013; Cohen, Kasen, Chen, Hartmak, and Gordon, 2003). 

However, to gain a more complete understanding of these associations, longitudinal studies 

are needed that include measures of substance use behaviors in high school.

This study applied Coarsened Exact Matching (CEM) to longitudinal data from Hispanic 

emerging adults. CEM helped overcome the methodological limitations of prior research 

(e.g., results sensitive to model specification), and longitudinal data allowed for measures of 

substance use behaviors in high school to be included in analyses to eliminate the alternative 

hypothesis that those who use substances in high school are more likely to experience (or 

not experience) certain transitions in emerging adulthood. This study focused on the 

transitions that have been hypothesized to be associated with substance use e.g., transitions 

in residence, love, school, and work (Arnett, 2005). Findings have the potential to inform 

intervention and prevention programs for Hispanic emerging adults. Programs may need to 

teach emerging adults positive ways to cope with the stress from role transitions. Individual 

role transitions may be useful in screening for subgroups of emerging adults at high risk for 

substance use in the future.
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2. Methods

Participants completed surveys for Project RED, a longitudinal study of acculturation and 

substance use among Hispanics in Southern California (Unger, Ritt-Olson, Wagner, Soto, & 

Baezconde-Garbanati, 2009). Originally, participants joined the study as adolescents, while 

attending one of seven high schools in the Los Angeles area. Schools were invited to 

participate if 70% or more of their student body comprised Hispanics, as indicated by data 

from the California Board of Education. The present study used data from 11th grade, the 

last year of high school when data were gathered (average age was 16, 44% were male), as 

well as the time when substance use becomes prominent among adolescents (Kessler, 

Berglund, Demler, Jin, Merikangas, & Walters, 2005). For the high school survey, data 

collectors distributed surveys to all students who had provided parental consent and student 

assent. The university’s Institutional Review Board approved all procedures.

Participants from the original high school cohort, who self-identified as Hispanic, were 

contacted to participate in the survey in emerging adulthood. Research assistants sent letters 

to participants’ last known addresses, and invited them to call a toll-free phone number or 

visit a website to participate in the study. All emerging adults provided verbal consent over 

the phone, or read the consent script online, and clicked a button to indicate consent, and 

participated in the survey. If participants could not be contacted with the information they 

had provided in high school, staff searched for them online using social networking sites, 

and publicly available search engines. There were 2,151 Hispanic 11th graders in project 

RED of whom 1,416 (%66) filled out surveys in year one of emerging adulthood in the 

present study. In year two 1,406 participants completed surveys. Data gathered from 2011 to 

2013 served as year one in emerging adulthood (average was age 22, 41% were male), and 

data gathered from 2013 to 2014 served as year two in emerging adulthood (average age was 

23, 41% were male) in the present study. In emerging adulthood, each participant was 

invited to participate in the survey in a 12-month time span from when they were previously 

surveyed. Those lost to follow-up from high school to emerging adulthood were more likely 

to be male, report binge drinking, marijuana use, and hard drug use in high school (p < .05), 

but did not differ on age or smoking status in high school.

2.1 Measures

Data collected from 11th grade were used to create measures of substance use that occurred 

prior to emerging adulthood. Past-month cigarette use, binge drinking (five or more drinks 

of alcohol in a row, within a couple of hours), marijuana use, and hard drug use (e.g., 

cocaine, methamphetamines, ecstasy, hallucinogens, or inhalants) were measured. Each item 

was coded “Yes” = 1 and “No” = 0 where a 1 indicated any use of the substance in the past-

month.

Role transitions were measured at each time point in emerging adulthood. Items were 

prefaced with “Has this happened to you in the last year?” and coded “Yes” = 1 or “No” = 0. 

The items were, “Started a romantic relationship,” “Broke up with boyfriend or girlfriend,” 

“Got a new job,” and “Started college or new school or classes.” Transition in residence was 

measured by the question “How often have you moved in the last 12 months?” Responses 
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were coded 1 if the participant moved, or 0 if the participant did not move in the past 12 

months.

Negative affect could also confound the relationship between role transitions and substance 

use. The Boston short-form CES-D (developed by Kohout et al. (1993) and validated among 

Hispanics by Grzywacz and colleagues (2006)), was used to measure depressive symptoms 

in emerging adulthood. This measure contains 10 items from the CES-D (Radloff, 1977), 

assessing specific depressive symptoms. Response options were “Less than 1 day or never” 

coded as 1, “1-2 days” coded as 2, “3-4 days” coded as 3, and “5-7 days” coded as 4. For 

each of the ten items, participants who reported either a 0 or 1 were then recoded to 0 and 

those who reported a 2, 3 or 4, were recoded to 1 to approximate the yes/no response 

sequence described by Kohout and colleagues (1993). Responses to the ten items were then 

summed (Cronbach’s alpha =. 84). Age and gender were also measured.

Data from each year in emerging adulthood were used to create measures of substance use, 

which served as the outcomes of interest. Past-month cigarette use, binge drinking (e.g., five 

or more drinks of alcohol in a row, that is, within a couple of hours), marijuana use, and 

hard drug use (e.g., cocaine, methamphetamines, ecstasy, hallucinogens, or inhalants) were 

the outcomes of interest. Each outcome was coded “Yes” = 1 and “No” = 0 where a 1 

indicated any use of the substance in the past month.

2.2 Analytical approach

A common approach to improving inference in observational research is to employ 

matching methods (Stuart, 2010; Ho, Imai, King, & Stuart, 2007). Matching is a 

nonparametric, non-model based approach that, when used appropriately, can make 

parametric models work better rather than substitute for them (Imai, King, & Stuart, 2008). 

The overall idea of matching is to uncover the potential experiment within observational 

data. In other words, the matching process systematically removes observations in order to 

establish treatment and control groups akin to those found in an experiment. If each treated 

unit (primary explanatory variable coded 1) exactly matches a control unit (primary 

explanatory variable coded 0) with respect to the control variables, then the treated and 

control groups are identical, the control variables are no longer confounders, and the 

functional form of the model is not a concern. If treated and control groups are better 

balanced (e.g., covariates are similar across treated and control units) due to a reduction in 

data, model dependence is reduced. If reducing data is a function of the primary explanatory 

variable and the control variables, but not the outcome variable of interest, no bias is 

introduced. In other words, reducing data as a result of matching does not bias inferences 

because the procedure does not predetermine the outcome of interest (King, Keohane, & 

Verba, 1994).

CEM was developed in response to the problems often found in popular matching methods 

(King & Nielsen, 2014). CEM allows the balance between the treatment and control groups 

to be chosen before estimation rather than being revealed through the iterative process of 

checking after estimation, modifying the method, and more estimation (Iacus, King, & 

Porro, 2009). This method guarantees that adjusting the imbalance on one variable has no 
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effect on the balance of any other e.g., monotonic imbalance (Iacus, King, & Porro, 2012; 

Blackwell, Stefano, Iacus, King, & Porro, 2009).

The present study’s analytical approach began with processing the data to reduce imbalance. 

The global imbalance statistic (GI) as described by Iacus, King, and Porro (2008) was 

reported to demonstrate how much imbalance was reduced as a result of matching. Perfect 

global balance is indicated by a GI = 0 and larger values indicate larger imbalance between 

the treatment and control groups, with a maximum GI = 1.0. The first step of matching 

involved identifying the primary explanatory variable. Herein the primary explanatory 

variable was coded 1 for participants who experienced the specified role transition (e.g., 

“Got a new job”), and coded 0 for participants who did not experience the role transition in 

the specified time period. Data were then reduced so that imbalance was reduced between 

values of the primary explanatory variable by the CEM algorithm (Blackwell et al, 2009).

Initially, the pretreatment variables (control variables that were matched on) included 

cigarette use, binge drinking, marijuana use, and hard drug use in high school, as well as 

age, gender, and depressive symptoms at year one in emerging adulthood. Each substance 

use outcome was then regressed on each primary explanatory variable.

The pretreatment variables then included one role transition from year one in emerging 

adulthood in addition to the pretreatment variables mentioned above. In other words, if the 

primary explanatory variable was “Got a new job” in year two in emerging adulthood, “Got 

a new job” from year one in emerging adulthood was included as a pretreatment control 

variable, and was matched on along with the other control variables. This process was 

repeated for each role transition. Each substance use outcome from year two in emerging 

adulthood was then regressed on each role transition from year two in emerging adulthood. 

This analysis demonstrated whether experiencing a transition was associated with substance 

use after considering whether or not an individual had experienced this transition in the prior 

year.

CEM attempts to use as much of the data as possible, which results in strata with different 

numbers of treated and control units. To compensate for the differential strata sizes, CEM 

returns weights to be used in subsequent analyses. Statistical significance was determined by 

p<.05.

3. Results

In 11th grade, 23% reported past-month binge drinking, 17% reported past-month marijuana 

use, 9% reported past-month cigarette use, and 9% reported past-month hard drug use. The 

prevalence of substance use increased by emerging adulthood. In year one of emerging 

adulthood, 45% of participants reported past-month binge drinking, 23% reported past-

month marijuana use, 22% reported past-month cigarette use, and 5% reported past-month 

hard drug use. In year two of emerging adulthood, 44% of participants reported past-month 

binge drinking, 25% reported past-month marijuana use, 21% reported past-month cigarette 

use, and 7% reported past-month hard drug use.
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When “started a romantic relationship” was defined as the primary explanatory variable, the 

measure of imbalance for the set of control variables was GI = .24 prior to matching, and 

was GI = 4.80 × 10−16 after matching, suggesting almost perfect balance was achieved. 

Similar reductions in imbalance occurred for each role transition defined as the primary 

explanatory variable (Table 1). The transition “started a romantic relationship” was 

positively and significantly associated with past-month cigarette use, binge drinking, and 

marijuana use in year one of emerging adulthood. The transition “broke up with boyfriend or 

girlfriend” was positively and significantly associated with past-month binge drinking, 

marijuana use, and hard drug use in year one of emerging adulthood. The transition “got a 

new job” was positively and significantly associated with past-month binge drinking and 

marijuana use in year one of emerging adulthood.

When “started a romantic relationship” was defined as the primary explanatory variable in 

year two of emerging adulthood the measure of imbalance for the set of control variables 

was GI = .47 prior to matching, and was GI = 3.385 × 10−15 after matching (Table 2). This 

transition was positively and significantly associated with past-month cigarette use and 

binge drinking in year two of emerging adulthood. The transition “broke up with boyfriend 

or girlfriend” was positively and significantly associated with past-month cigarette use, 

binge drinking, and marijuana use in year two of emerging adulthood. The transition “got a 

new job” was positively and significantly associated with past-month binge drinking and 

marijuana use in year two of emerging adulthood. Transitions in residence were positively 

and significantly associated with past-month binge drinking in year two of emerging 

adulthood.

4. Discussion

This study identified specific role transitions that were associated with substance use among 

Hispanic emerging adults. These findings advance the literature on role transitions and 

substance use among emerging adults in several ways. The longitudinal data utilized in this 

study allowed for the inclusion of substance use behaviors in high school. Including such 

characteristics in analyses assured that these findings were not simply describing the 

associations between role transitions and substance use among previous substance users. 

Prior studies’ data collection were conducted after high school, and were unable to rule out 

substance use in high school as a potential confounder (Fleming, White, Oesterle, Haggerty, 

& Catalano, 2010; Staff et al., 2010). CEM reduced model dependence, assuring that this 

study’s findings represented an empirical picture of the data. This approach is superior to 

earlier studies that employed methods sensitive to model specification and/or captured 

idiosyncratic characteristics of the data (Huh, Huang, Liao, Pentz & Chou, 2013; Cohen, 

Kasen, Chen, Hartmak, and Gordon, 2003).

Starting a new romantic relationship was associated with increased cigarette use, binge 

drinking, and marijuana use, similar to findings from previous cross-sectional (Allem et al., 

2013; Allem et al., 2013a; Allem et al., 2015), and longitudinal studies (Fleming et al., 2010; 

Staff et al., 2010), among emerging adults. Starting a romantic relationship was associated 

with increased cigarette use and binge drinking after taking into account those who already 

experienced this transition in the prior year. Emerging adults may not become desensitized 

Allem et al. Page 6

Addict Behav. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to role transitions by virtue of experiencing them multiple times. The more transitions 

emerging adults experience, the fewer psychological and social resources they may have left 

to handle the next one. They might rely on substance use to cope with negative affect from 

uncertainty and stress that accompanies transitions in love. These patterns may persist until 

the individual learns more adaptive coping strategies.

Experiencing a breakup was associated with increased binge drinking, marijuana use, and 

hard drug use, consistent with prior research (Allem et al., 2015; Allem et al., 2013a; Allem 

et al., 2013). Experiencing a breakup was associated with increased cigarette use, binge 

drinking, and marijuana use after taking into account those who already experienced this 

transition in the prior year. Romantic relationships -starting and stopping- may be one of the 

most salient role transitions experienced by emerging adults causing feelings of anxiety 

during the initial stages of the relationship, and causing feelings of distress at the dissolution 

of the relationship.

Starting a new job was associated with increased binge drinking and marijuana use. These 

relationships persisted after taking into account those who already experienced starting a 

new job in the prior year. These findings departed from earlier research that reported 

substance use was not associated with the acquisition of full-time work among emerging 

adults (Staff et al., 2010). An earlier study reported that obtaining fulltime employment after 

college was associated with reduced drinking among emerging adults (Gotham, Sher, & 

Wood, 1997). These discrepancies may be a result of differences in conceptualization and 

operationalization of transitions in employment. This study captured “got a new job” in the 

past 12 months, whereas previous studies captured, what some may say is, a milestone of 

emerging adulthood--fulltime employment after college. This study may have described the 

relationship between changes in jobs and substance use among individuals who did not 

consider their job as a long-term commitment or a stable/reliable source of income. 

Participants in this study may be particularly sensitive to employment and the subsequent 

stress from new employment as they grew up in a time of economic turmoil e.g., the Great 

Recession. As such, new employment may be perceived as a source of stress that leads to 

substance use until perceptions of job security are solidified, or positive coping strategies are 

developed.

Transitions in education/schooling were not associated with substance use in either year of 

emerging adulthood. The present study asked participants about starting college or new 

school or classes whereas previous studies measured completion of schooling (Staff et al., 

2010). Staff and colleagues (2010) found that cigarette, marijuana, and cocaine use declined 

after the receipt of a baccalaureate degree, but alcohol use increased. Future research should 

examine the commencement and completion of education, as well as the time in between, 

and how these events pertain to substance use among emerging adults. Samples of emerging 

adults that are comprised of both those who attend and don’t attend universities are 

necessary in order to better understand the relationship between transitions in education and 

substance use. Tentatively, we might infer that the demands of new schooling may be 

perceived as inconsistent with any type of substance use among Hispanic emerging adults.
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Transitions in residence were not associated with substance use outcomes in year one of 

emerging adulthood, but were associated with binge drinking in year two. Prior research on 

college students has shown that as they moved out of their parents’ homes into off campus 

housing or dormitories their binge drinking increased (Harford & Muthén, 2001; White, 

McMorris, Catalano, Fleming, Haggerty, & Abbott, 2006; Fromme, Corbin, & Kruse, 2008). 

Future research should examine the context of this transition. Emerging adults not enrolled 

at major universities may move for a variety of reasons including money issues, start of a 

new job, to help a family member, or because of romantic relationships. These nuances may 

be important to better understanding the relationship between transitions in residence and 

substance use.

4.1 Limitations

The role transitions examined herein may not reflect all the important role transitions in 

emerging adulthood that are associated with substance use. This study, however, used the 

role transitions previously hypothesized to be associated with substance use among 

emerging adults (Arnett, 2005). This study showed which specific role transitions were 

associated with substance use; however, did not demonstrate whether or not the accumulated 

number of role transitions experienced in a short period of time were associated with 

substance use. Demonstrating a possible dose response relationship using matching 

techniques like the one proposed herein is, however, computationally complicated, and lacks 

theoretical support. The measure of hard drug use did not include all known hard drugs (e.g., 

heroin), but did include 5 substances. All substance use outcomes were dichotomous 

limiting the understanding of frequency of use. Although role transitions were assessed over 

the past year and substance use was assessed over the past month, suggesting that the 

transitions preceded substance use, it is plausible that the substance use occurred before the 

transition. This study matched on levels of depression but could not match on other mental 

health measures such as levels of anxiety. This study did not measure the number of 

romantic relationships, the types of employment, or the types of living situations. These 

findings may not generalize to other racial/ethnic groups.

4.2 Conclusion

Notwithstanding these limitations, findings from this study may inform intervention and 

prevention programs aimed at reducing substance use and substance use related disparities 

among Hispanic emerging adults. It is crucial to know which role transitions are associated 

with substance use among emerging adults in order to design tailored prevention and 

intervention programs. Previous intervention programs for Hispanics have not discerned 

between emerging adults and other age groups (Webb, Rodríguez-Esquivel, & Baker, 2010). 

In other words, previous intervention programs have not focused on the unique 

characteristics taking place in their participants’ lives, with the exception of pregnancy 

(Fitzgerald, 2012; Simmons, Cruz, Brandon, & Quinn, 2011; Pollak et al., 2010), and how 

these characteristics may drive the prevalence of substance use. Intervention planners should 

consider the findings described herein as a point of departure in the creation of such 

programs for Hispanic emerging adults.

Allem et al. Page 8

Addict Behav. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

Role of Funding Source:

National Institute on Drug Abuse (Grant # 5R01DA016310-09) awarded to Jennifer B. Unger provided funding for 
this study. National Cancer Institute (Grant # T32CA009492) supported Jon-Patrick Allem. The National Institute 
on Drug Abuse and National Cancer Institute had no role in the study design, collection, analysis or interpretation 
of the data, writing the manuscript, or the decision to submit the paper for publication.

References

Allem JP, Forster M, Neiberger A, Unger JB. Characteristics of emerging adulthood and e-cigarette 
use: findings from a pilot study. Addictive Behaviors. 2015; 50:40–44. [PubMed: 26093505] 

Allem JP, Lisha NE, Soto DW, Baezconde-Garbanati L, Unger JB. Emerging adulthood themes, role 
transitions and substance use among Hispanics in Southern California. Addictive Behaviors. 2013a; 
38(12):2797–2800. [PubMed: 24018219] 

Allem JP, Soto DW, Baezconde-Garbanati L, Unger JB. Role transitions in emerging adulthood are 
associated with smoking among Hispanics in Southern California. Nicotine & Tobacco Research. 
2013; 15(11):1948–1951. [PubMed: 23811010] 

Allem JP, Soto DW, Baezconde-Garbanati L, Unger JB. The relationship between the accumulated 
number of role transitons and hard drug use among Hispanic emerging adults. Journal of 
Psychoactive Drugs. 2015; 47(1):60–64. [PubMed: 25715073] 

Arnett JJ. Conceptions of the transition to adulthood among emerging adults in American ethnic 
groups. New Directions for Child and Adolescent Devolpment. 2003; 100:63–75. 21.

Arnett JJ. The developmental context of substance use in emerging adulthood. Journal of Drug Issues. 
2005; 35:235–54.

Arnett, JJ. Emerging adulthood(s): The cultural psychology of a new life stage. In: Jensen, LA., editor. 
Bridging cultural and developmental approaches to psychology: New synthesis in theory, research, 
and policy. Oxford University Press; New York, NY: 2011. p. 255-275.

Blackwell M, Stefano M, Iacus SM, King G, Porro G. CEM: coarsened exact matching in Stata. The 
Stata Journal. 2009; 9(4):524–546.

Cohen P, Kasen S, Chen H, Hartmak C, Gordon K. Variations in patterns of developmental transitions 
in the emerging adulthood period. Developmental Psychology. 2003; 39(4):657–669. [PubMed: 
12859120] 

Fitzgerald EM. Evidence-based tobacco cessation strategies with pregnant Latina women. The Nursing 
Clinics of North America. 2012; 47(1):45–54.10.1016/j.cnur.2011.11.001 [PubMed: 22289397] 

Fleming CB, White HR, Oesterle S, Haggerty KP, Catalano RF. Romantic relationship status changes 
and substance use among 18-to 20-year-olds. Journal of Studies on Alcohol and Drugs. 2010; 
71(6):847–856. [PubMed: 20946741] 

Fromme K, Corbin WR, Kruse MI. Behavioral risks during the transition from high school to college. 
Developmental Psychology. 2008; 44(5):1497–1504. [PubMed: 18793080] 

Gotham HJ, Sher KJ, Wood PK. Predicting stability and change in frequency of intoxication from the 
college years to beyond: individual-difference and role transition variables. Journal of Abnormal 
Psychology. 1997; 106(4):619. [PubMed: 9358692] 

Harford TC, Muthén BO. Alcohol use among college students: The effects of prior problem behaviors 
and change of residence. Journal of Studies on Alcohol. 2001; 62(3):306–312. [PubMed: 
11414340] 

Ho DE, Imai K, King G, Stuart EA. Matching as nonparametric preprocessing for reducing model 
dependence in parametric causal inference. Political Analysis. 2007; 15:199–236.

Huh J, Huang Z, Liao Y, Pentz M, Chou CP. Transitional life events and trajectories of cigarette and 
alcohol use during emerging adulthood: latent class and growth mixture modeling. Journal of 
Studies on Alcohol and Drugs. 2013; 74(5):727–735. [PubMed: 23948532] 

Iacus SM, King G, Porro G. “CEM: Software for Coarsened Exact Matching. Journal of Statistical 
Software. 2009; 30(9):9. Available at http://gking.harvard.edu/files/abs/cemR-abs.shtml. 

Allem et al. Page 9

Addict Behav. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://gking.harvard.edu/files/abs/cemR-abs.shtml


Iacus SM, King G, Porro G. Causal inference without balance checking: coarsened exact matching. 
Political Analysis. 2012; 20(1):1–24.

Imai K, King G, Stuart EA. Misunderstandings between experimentalists and observationalists about 
causal inference. Journal of the Royal Statistical Society. 2008; 171:481–502.

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-
of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replication. 
Archives of General Psychiatry. 2005; 62(6):593–602. [PubMed: 15939837] 

Khantzian EJ. The self-medication hypothesis of substance use disorders: a reconsideration and recent 
applications. Harvard Review of Psychiatry. 1997; 4(5):231–44. [PubMed: 9385000] 

King, G.; Keohane, RO.; Verba, S. Designing Social Inquiry: Scientific inference in qualitiative 
research. Princeton University Press; Princeton, NJ: 1994. 

King, G.; Nielsen, R. [Accessed August 26, 2015] Why Propensity Scores Should Not Be Used for 
Matching. Available at http://j.mp/1FQhySn

Pollak KI, Denman S, Gordon KC, Lyna P, Rocha P, Brouwer RN, Baucom DH. Is pregnancy a 
teachable moment for smoking cessation among US Latino expectant fathers? A pilot study. 
Ethnicity & Health. 2010; 15(1):47–59.10.1080/13557850903398293 [PubMed: 20013439] 

Radloff LS. The CES-D scale: A self-report depression scale for research in the general population. 
Applied Psychological Measurement. 1977; 1(3):385–401.

Simmons VN, Cruz LM, Brandon TH, Quinn GP. Translation and adaptation of smoking relapse-
prevention materials for pregnant and postpartum Hispanic women. Journal of Health 
Communication. 2011; 16(1):90–107.10.1080/10810730.2010.529492 [PubMed: 21120739] 

Sinha R. Chronic stress, drug use, and vulnerability to addiction. Annals of the New York Academy of 
Sciences. 2008; 1141:105–130. [PubMed: 18991954] 

Staff J, Schulenberg JE, Maslowsky J, Bachman JG, O’Malley PM, Maggs JL, Johnston LD. 
Substance use changes and social role transitions: Proximal developmental effects on ongoing 
trajectories from late adolescence through early adulthood. Development and Psychology. 2010; 
22:917–932.

Stone AL, Becker LG, Huber AM, Catalano RF. Review of risk and protective factors of substance use 
and problem use in emerging adulthood. Addictive Behaviors. 2012; 37(7):747–775. [PubMed: 
22445418] 

Stuart EA. Matching methods for causal inference: a review and a look forward. Statistical Science. 
2010; 25:1–21. [PubMed: 20871802] 

Substance Abuse and Mental Health Services Administration. Results from the 2012 National Survey 
on Drug Use and Health: Summary of National Findings. Substance Abuse and Mental Health 
Services Administration; Rockville, MD: 2013. NSDUH Series H-46, HHS Publication No. 
(SMA) 13-4795

Sussman S, Arnett JJ. Emerging adulthood: developmental period facilitative of the addictions. 
Evaluation & the Health Professions. 2014; 37(2):147–155. [PubMed: 24492245] 

Unger JB, Ritt-Olson A, Wagner KD, Soto D, Baezconde-Garbanati L. Parent-child acculturation 
patterns and substance use among Hispanic adolescents: A longitudinal analysis. Journal of 
Primary Prevention. 2009; 30(3-4):293–313.10.1007/s10935-009-0178-8 [PubMed: 19384604] 

Webb MS, Rodríguez-Esquivel D, Baker EA. Smoking cessation interventions among Hispanics in the 
United States: A systematic review and mini meta-analysis. American Journal of Health 
Promotion. 2010; 25(2):109–118. doi: http://dx.doi.org/10.4278/ajhp.090123-LIT-25. [PubMed: 
21039291] 

White HR, McMorris BJ, Catalano RF, Fleming CB, Haggerty KP, Abbott RD. Increases in alcohol 
and marijuana use during the transition out of high school into emerging adulthood: The effects of 
leaving home, going to college, and high school protective factors. Journal of Studies on Alcohol. 
2006; 67(6):810–822. [PubMed: 17060997] 

Allem et al. Page 10

Addict Behav. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://j.mp/1FQhySn
http://dx.doi.org/10.4278/ajhp.090123-LIT-25


Highlights

• A novel matching method was used with longitudinal data among Hispanics.

• High school substance use behavior was included in this study.

• Transitions in romance and work were associated with substance use.

• Transitions occurring in consecutive years had similar influences on substance 

use.
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