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Abstract

Purpose: A parental history of substance abuse is a key risk factor for offspring’s substance 

abuse. Identification of factors that may mitigate this effect is prerequisite to promoting resilience. 

In this study, we consider the substance use of peers in an adolescent’s friendship network as a 

potential moderator of intergenerational continuity in substance abuse.

Methods: Prospective, longitudinal data from the Rochester Youth Development Study (RYDS) 

and the Rochester Intergenerational Study (RIGS) for 246 father-child dyads and 167 mother-child 

dyads were utilized. Ordinal generalized estimating equations were specified to examine the 

moderating role of friend’s substance use in the relationship between parental substance use 

disorder and child’s substance abuse between the ages of 13 and 17.

Results: Father’s substance use disorder was associated with an increased risk of substance 

abuse by his child. Moreover, the harmful effect of paternal substance abuse on child’s abuse of 

substances was apparent only when some or most of the child’s friends used substances. Maternal 

substance use disorder was extremely rare in the sample and was not found to be associated with 

child’s substance abuse, irrespective of the substance use of friends.

Conclusions: The intergenerational transmission of risk for substance abuse between father and 

child was mitigated when children were not exposed to friends who use substances, and 

exacerbated when children had substantial exposure to substance-using friends. Preventing the 
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Implications and Contribution
The negative impact of a paternal history of substance abuse on children’s uptake and escalation of substance use is heightened when 
the child associates with substance-using peers. The promotion of pro-social peer groups may be particularly salient for children with 
a paternal family history of substance abuse.
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child’s association with substance-using peers may be particularly important for children with this 

type of familial risk.
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A parental history of substance abuse is a key risk factor for children’s early onset of 

substances, as well as the escalation of use throughout adolescence.1,2 There are numerous 

mechanisms that account for this observed continuity in substance abuse, including genetics, 

prenatal exposure, parental modeling, family norms and sanctions, family management, 

parent-child relationships, the familial context, and the neighborhood context.3 Given the 

prevalence4,5 and serious public health consequences6 of substance abuse, examination of 

risk and resilience processes associated with the intergenerational continuity of substance 

abuse is of critical importance and may identify important strategies for breaking the cycle 

of substance abuse in vulnerable families.

While there is reasonably strong evidence of intergenerational continuity in substance abuse, 

including the mechanisms that explain it, comparatively less work is available to identify 

potential moderators of continuity. That is, variables that may either heighten or mitigate the 

harmful influence that a parental history of a substance use disorder may have on substance 

abuse among offspring. The identification of factors capable of breaking the cycle of 

substance abuse in families is prerequisite to the development of effective intervention 

strategies. In this study, we consider a child’s friendship network as a potential moderator of 

intergenerational continuity in substance abuse.

Friendships during adolescence furnish the primary social context for the onset and 

escalation of substance use and abuse. Through interactions with peers and friends, young 

people seek to integrate with their group’s behavioral norms, regulations, and routines.6,7 

They learn what members of their group value and may begin to adopt the attitudes and 

behaviors of group members8, whether these values, attitudes, and behaviors are pro-social 

or problematic. Coinciding with increases in autonomy during adolescence, adolescent 

friendship groups also tend to spend time together in unsupervised or risky settings, where 

drugs are more readily available and where sanctions against use are less likely to be 

present.9 Moreover, the most oft cited motivation for substance use in this developmental 

period is to have fun with friends,10 and some evidence suggests that engagement in risky 

behaviors with friends serves to enhance friendship bonds. Adolescents may view this co-

benefit of substance use as particularly advantageous.11 It is also important to recognize that 

adolescents commonly seek out other adolescents who share values and interests similar to 

their own. As such, homophily in substance use between friends exists due to both influence 

and selection processes.12 Irrespective of how friendship networks form and evolve, it is 

clear that one of the strongest predictors of an adolescent’s own use of substances is the use 

of substances by his or her close friends.13 When an adolescent’s close friends use 

substances, he or she is far more likely to also use.
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Evidence from the behavioral genetics literature suggests that low-risk environments can 

protect adolescents who are genetically predisposed to substance abuse. Specifically, 

environments that discourage substance use or preclude opportunities for substance use have 

been found to mitigate the harmful impact of a genetic vulnerability.14–20 For example, 

Legrand, McGue and Iacano21 characterized the degree of environmental risk that boys were 

exposed to in pre-adolescence by considering negative peer models, school attitudes, 

mother-son relationships, religiosity, and engagement in extracurricular activities. They 

found that a family history of substance use and a high-risk environment each independently 

predicted substance use, and that a low risk environment provided a buffer against the 

negative effects of a family history of substance use. Likewise, Harden and colleagues 

identified a gene-environment interaction such that the positive correlation of a best friend’s 

substance use and an adolescent’s own use of substances was largest for those at highest 

genetic vulnerability for substance use. The results of these studies suggest that adolescents 

who do not associate with substance-using peers may not be at a heightened risk for 

substance use even if a family history of a substance disorder is present.

In the current study, we used prospective data from a longitudinal multigenerational panel 

study, the Rochester Intergenerational Study, and consider father-child and mother-child 

dyads. For the father-child dyads, we consider both the father’s influence as well as the other 

primary caregiver’s (typically the biological mother) influence. Our objective was to 

determine if intergenerational continuity in substance abuse is conditioned on the child’s 

exposure to substance-using friends. We hypothesized that the harmful impact of parental 

substance use disorder would be exacerbated if members of the child’s friendship network 

used substances.

Methods

Sample

The data for this study come from two longitudinal, companion studies. The original study, 

the Rochester Youth Development Study (RYDS), began in 1988 and the intergenerational 

extension, the Rochester Intergenerational Study (RIGS), began in 1999. Detailed 

information about the designs of these studies is presented elsewhere;22 only a brief 

summary is provided here.

The original RYDS sample of 1,000 adolescents (referred to as G2) is representative of the 

7th and 8th grade public school population of Rochester, NY in 1988. Youth at high risk for 

antisocial behavior were overrepresented by oversampling males and residents in high-crime 

areas of the city. RYDS participants completed regular interviews in school or home every 

six months from 1988–1992 (Phase 1), annually from 1994–1996 (Phase 2), and biannually 

from 2003 to 2006 (Phase 3). In general, sample retention was good (>80% at Phase 3) and 

there is no evidence that attrition appreciably biased the sample.23

Beginning in 1999, RIGS selected G2’s oldest biological child, referred to as G3, and added 

new firstborns to the G3 sample in each subsequent year. G2, and G3’s other primary 

caregiver (OCG) for G2 fathers, completed annual interviews since the inception of RIGS 

(continuing until G3 turns/turned 18) and G3 completed annual interviews once he/she 
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turned eight. For G2 fathers, the other caregiver is typically the child’s biological mother 

(93%). To date, there are prospective, longitudinal data on 539 parent-child dyads. The 

present analysis utilizes data from 246 father-child dyads and 167 mother-child dyads, this 

constitutes all dyads with available data on parental disorder history and interview data from 

G3 for at least one year between the ages of 13 and 17. The University at Albany’s 

Institutional Review Board approved all data collection procedures.

Measures

Child’s substance abuse was measured via a series of self-report questions at each annual 

interview. Children indicated whether they had used alcohol and cannabis since the date of 

last interview. If affirmative, the child reported whether they had used alcohol and cannabis 

at least once a month during the past year. If the child indicated monthly use, then the child 

reported whether their use of alcohol and cannabis resulted in 9 different problematic 

consequences of adolescent substance use. Using this question series, we created an ordinal 

measure of substance abuse at each age from age 13 to age 17, where 0=no use; 1=rare user 

(some use, but less than monthly); 2=regular user (monthly use, but without consequences); 

and 3=problem user (monthly use that resulted in harmful consequences/problems).

Lifetime substance abuse and dependence for G2 and OCG was measured between 2004 and 

2011 using the Computerized Diagnostic Interview Schedule Version IV (CDIS-IV).24 The 

CDIS-IV is based on the Diagnostic and Statistical Manual, Edition 4 (DSM-IV)25 criteria 

for lifetime substance use, abuse, and dependence. Participants who met criteria for lifetime 

abuse or dependence (referred to in the results as a disorder) of either alcohol or cannabis 

were assigned a 1; those who did not meet criteria for either abuse or dependence were 

assigned a 0. We elected to combine alcohol and cannabis disorder because the percentage 

of G2 fathers (18% reported an alcohol disorder, 6% reported a cannabis disorder) and G2 

mothers (8% reported an alcohol disorder, 2% reported a cannabis disorder) with a disorder 

is relatively small.

Friend’s use of substances was reported by the child (G3) at each interview. The children 

were prompted to think about the friends they hung around with since the last interview (~ 

one year earlier), and indicate how many of these friends (1=none, 2=a few, 3=some, 

4=most) used cannabis and drank alcohol. The maximum score of these two items was 

computed to form the scale of friend’s use of substances.

We included a set of control variables measured prior to G2’s disorder status: G2’s race/
ethnicity; G2’s age at the start of RYDS; the arrest rate per 100 people based on Rochester 

Police records for the neighborhood G2 lived in during adolescence (this was used as a 

stratification variable in the initial sampling). In addition, we controlled for child’s sex, 

child’s birth year, and the child’s report of contact with their father from age 13 to 17 

(treated as a time-varying covariate). Child’s contact with the parent was only considered for 

father-child dyads because nearly all of the G3 children lived with their mother.

Table 1 presents descriptive statistics for all variables as a function of lifetime paternal 

substance use disorder status for G2 fathers (on the left) and lifetime maternal substance use 

disorder status for G2 mothers (on the right).
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Analysis

All analyses were conducted in R, Version 3.3.3. A generalized estimating equation (GEE), 

to adjust for correlated responses of repeated measures nested in child, was specified to test 

the hypotheses. Child’s substance abuse was modeled as an ordered categorical variable with 

a cumulative logit link using the multgee package.26 Children’s substance abuse from age 13 

to age 17 was regressed on the control variables, lifetime paternal and maternal substance 

use disorder status, friends’ substance use, and interaction terms for paternal and maternal 

substance use disorder status and friends’ substance use. A significant interaction is 

indicative of a differential effect of parents’ disorder status on children’s substance abuse as 

a function of involvement with substance-using peers.

Results

Before examining the primary research questions, we first computed the proportion of 

children who reported no use, rare use, regular use, and problem use of substances as a 

function of parental disorder status and friends’ use of substances. The results are presented 

in Figure 1 (for G2 fathers) and Figure 2 (for G2 mothers). For fathers, during periods when 

a child reported that none of his/her friends used substances, the child was highly unlikely to 

abuse substances, regardless of whether his/her father met criteria for a lifetime substance 

use disorder. In fact, substance abuse was less prevalent in this low-risk setting for children 

of fathers with a history of a substance use disorder than without a disorder. The proportion 

of substance-abusing children increased dramatically as the proportion of substance-using 

friends increased (moving from left to right in the figure) whether or not there was a paternal 

disorder; however, this increase is much more apparent among children whose father had a 

history of disorder. Specifically, if the father had a disorder, his child had a much higher 

likelihood of abusing substances if some or most of the child’s friends used substances. This 

display of the data is in line with our hypothesis. However, no such differential association is 

noticeable for mothers, though it is important to note that a substance use disorder was quite 

rare for G2 mothers (16 mothers reported a disorder) in this sample, and the meaning of a 

lack of differences in this case is difficult to ascertain.

Table 2 presents the results of the GEE model to predict children’s substance abuse. First 

consider the model on the left, labeled G2 fathers. As hypothesized, there was a significant 

interaction between paternal lifetime substance use disorder status and friend’s use of 

substances (the final row in Table 2). Specifically, the positive cumulative O.R. (odds ratio) 

indicates that as a greater proportion of a child’s friends were substance-users, the harmful 

effect of a paternal substance use disorder on a child’s own abuse of substances increased. In 

the model presented in Table 2, we centered the moderator (friends’ substance use) at the 

lowest value: a setting in which no friends used substances. Thus, the cumulative O.R. 

associated with fathers’ lifetime disorder status represents the expected increase in the 

cumulative odds of a child’s substance abuse if the father had a disorder compared to if the 

father did not have a disorder, specifically among children with no substance-using friends 

(i.e., when friend’s use of substances equaled 0). In this case, the cumulative O.R. equals .26 

(95% Confidence Interval (CI) = .11, .62), indicating that, in this lowest-risk peer setting, 

father’s disorder status was associated with lesser involvement in substance abuse for the 
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child. Given the significant interaction, we calculated the effect of a paternal substance use 

disorder on children’s substance abuse at each category of friends’ substance use. These 

simple slopes, and their corresponding confidence intervals, are reported in Figure 3. The 

figure depicts the differential impact of a paternal substance use disorder on children’s 

substance abuse as a function of substance-using peers. While a father’s history of a disorder 

was not associated with heightened abuse of substances by his child when none, or just a 

few, of the child’s friends used substances, a father’s disorder status was associated with an 

increased risk of substance abuse for his child when some, and to an even greater degree, 

most, of the child’s friends used substances.

Alternatively, and contrary to our hypothesis, the interaction between the other caregiver’s 

disorder status and friend’s use of substances was not significant, with no evidence that the 

other caregivers’ disorder status was associated with children’s use of substances at any level 

of friends’ substance use.

Now consider the model on the right in Table 2, labeled G2 mothers. Contrary to our 

hypothesis, the interaction between G2 mothers’ disorder status and friends’ use of 

substances was also not significant. Congruent with the effect of other caregivers in the G2 

father model (which represents mothers in nearly all cases), we found no evidence that 

mothers’ disorder status was associated with children’s substance abuse at any level of 

friends’ substance use.

Discussion

The aim of this study was to determine if the harmful impact of a parental substance use 

disorder on a child’s abuse of substances during adolescence is conditioned on the substance 

use of the child’s friends. This is an important question to assess as a familial history of 

substance abuse is a key risk factor for children’s substance abuse, and identification of 

potential modifiers of this risk factor may hold important implications for the development 

and implementation of effective prevention strategies.

It is important to note that a history of substance use disorder was rare for both the other 

caregivers of G2 father–child dyads as well as G2 mothers. Therefore, our findings must be 

considered in light of this low base rate. For both the other caregivers and for G2 mothers, 

we find no association between history of a substance use disorder and children’s abuse of 

substances during adolescence. On the other hand, we do find evidence that G2 fathers’ 

disorder status is associated with a heightened risk of substance abuse for adolescent 

children. Our finding of a more robust impact of fathers’ (as opposed to mothers’) history of 

substance use disorder is in line with results reported by Chassin and colleagues, 

Ohannessian and colleagues, and Zhang and colleagues,27–29 though we stress caution in 

interpreting the null findings for mothers given our small sample size and the very low 

incidence of disorder in our sample.

We hypothesized that the harmful effect of a parental substance use disorder would be 

evident if the child associated with friends who used substances, but would be mitigated if 

the child was not associating with friends who used substances. This is precisely what our 
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analyses revealed for G2 fathers. In cases where none of the child’s friends were reported to 

use substances, children of fathers with a history of a substance use disorder were actually 

less likely to abuse substances. This could suggest a level of attentiveness on behalf of the 

family to more rigidly monitor their child’s environment given the father’s experience of 

suffering from substance abuse. Or, this finding may be indicative of these children’s active 

avoidance of substance use due to heightened perception of the harm of use.30 In cases 

where most of the children’s friends were reported to use substances, a large and robust 

difference in the child’s substance use was noted as a function of fathers’ disorder status. 

Our results suggest that the negative impacts of a parental history of substance use on 

children’s uptake and escalation of substance use are likely to manifest themselves in cases 

where the social setting is ripe – specifically, situations in which the child has the means and 

encouragement to use substances via his/her friendship network.

We expected the moderating effect of friends’ substance use to be apparent for all parent 

figures, but we found the influence to only take place for fathers. Further research is needed 

to determine if this finding will replicate in other studies and to explain why friends’ 

substance use is a salient moderator for fathers but not mothers. Perhaps there are risk and 

protective factors more proximal to the family that are more important for mothers. For 

example, perhaps parental monitoring and mother-child attachment may be more important 

variables that could offset or exacerbate risk among mother-child dyads. Moreover, perhaps 

a distal measure of lifetime disorder is not the most important variable for mothers. For 

example, an active disorder status may be the more important driver of child’s use. 

Exploration of additional measures of disorder and additional moderators for 

intergenerational discontinuity in substance abuse is an important question for future work.

Further research is also needed to examine the complex interactions among substance use 

disorder, father-child relationships, predisposing genetic and environmental factors, and 

socialization effects. Specifically, there is a need for improved understanding of the 

mechanisms that underlie peer selection and socialization effects for children of fathers with 

substance use disorder; research that further elucidates the impact of substance use disorder 

on parental modeling of prosocial values and behaviors may clarify these processes. For 

example, the consideration of friendship network characteristics as potential mediators of 

intergenerational continuity could be an important future direction. We also note that future 

work to consider differential effects as a function of the child’s gender is important, though 

this nuanced assessment of both parent and child gender will require a sample size that is 

considerably larger than most prospective intergenerational studies can reasonably support.

Limitations

While this study makes an important contribution to the literature, it is important to 

recognize the limitations. First, the prevalence of substance use disorders in this sample was 

lower than in the general population. However, substance use disorders are known to be less 

common in Black and Latino populations4,31. This may have been particularly problematic 

when examining mother’s influence given so few mothers in our sample had experienced a 

disorder. Second, the Rochester project only collected data on substance use disorder from 

parent and caregivers during one phase of the study, and only lifetime incidence of a 
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disorder was ascertained. Thus, we do not know if parental disorder was active during the 

child’s adolescence. We note that Hussong and colleagues32 reported that distal effects of a 

lifetime substance use disorder on children’s substance use was more important than 

proximal effects of parental use in their longitudinal study. Nonetheless, further assessment 

of the role of friends’ substance use for children exposed to an active disorder is important 

for future work. Third, all measures were collected via self-report. The adolescent reported 

on his/her own substance use, as well as the substance use of his/her close friends, and this 

may have inflated the correlation between these two variables. Fourth, the Rochester studies 

represent families who lived in Rochester, NY in the mid-1980s, and the extent to which 

these findings generalize to other populations is unknown.

Practical Implications

Our study points to the importance of a pro-social friendship group during adolescence, 

which may be particularly important for adolescents who are at risk for substance abuse due 

to a paternal substance use disorder. Parents can play a key role in promoting their child’s 

association with pro-social peers and preventing involvement with substance-using peers. 

For example, Kiesner, Poulin, and Dishion33 reported that the combination of poor parental 

monitoring with unstructured/unsupervised time with friends resulted in an environment that 

encouraged co-use of substances between the child and his/her friends. Stemming from these 

findings, the authors advocated for the use of programs that bolster parent’s ability to set 

limits for their child, to develop positive rapport with their child that facilitates open 

communication, to encourage pro-social engagement with conventional institutions such as 

school, and to play an active role in managing their child’s peer associations. There are 

several existing parenting programs that have demonstrated positive effects on these types of 

skills and practices, including the Family Check-Up34 and Parent Management Training.35 

Parenting training interventions that concurrently target emotion-regulation skills while also 

treating the substance use disorder itself have also been implicated as an effective approach 

to prevention.36

Further, interventions that facilitate school-family communication may increase parental 

awareness of child behavior, particularly peer group affiliation, and prevent children from 

exposure to risky settings.37 Extending beyond the family unit, programs aimed at the 

development of nurturing relationships with adults outside of the nuclear family, including 

teachers and mentors, may also positively impact children of substance-using fathers by 

ensuring that children have stable, supportive figures in their lives. In addition to reducing 

unmonitored time with peers, these relationships may also increase a child’s ability to 

disengage from problem behavior related to substance use in the home.38 Finally, substance 

use prevention programs, practices and policies in schools, which may promote social and 

emotional competence, may also work to reduce teens’ environmental risk of engaging in 

substance use.39 Moreover, innovative strategies discussed by Gest and colleagues40 to 

promote at risk adolescent’s exposure to prosocial peers via manipulation of social networks 

at school may be particularly salient for this purpose.

Our results offer some preliminary evidence that characteristics of an adolescent’s friendship 

network may modify the nature of intergenerational continuity in substance abuse between 
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father and child. This is a promising finding that may hold important implications for the 

prevention of adolescent substance abuse among particularly vulnerable children.

Acknowledgments

Support for the Rochester Youth Development Study has been provided by the Office of Juvenile Justice and 
Delinquency Prevention (2006-JW-BX-0074, 86-JN-CX-0007, 96-MU-FX-0014, 2004-MU-FX-0062), the National 
Institute on Drug Abuse (R01DA020195, R01DA005512), the National Science Foundation (SBR-9123299), and 
the National Institute of Mental Health (R01MH56486, R01MH63386). Work on this project was also aided by 
grants to the Center for Social and Demographic Analysis at the University at Albany from NICHD 
(R24HD044943). We thank Adrienne Freeman-Gallant, Ph.D. and Rebekah Chu, Ph.D. for their assistance in 
compiling and managing the data, the field staff of the Rochester Studies, and the participants who make the study 
possible. We also thank Dacre for her editorial assistance. No conflicts of interest exist for this work.

REFERENCES

1. Merikangas KR, Li JJ, Stipelman B, et al. The familial aggregation of cannabis use disorders. 
Addiction. 2009;104(4):622–629. [PubMed: 19335660] 

2. Hussong A, Bauer D, Chassin L. Telescoped trajectories from alcohol initiation to disorder in 
children of alcoholic parents. J Abnorm Psychol. 2008;117(1):63–78. [PubMed: 18266486] 

3. Chassin L, Haller M, Lee MR et al. Familial factors influencing offspring substance use and 
dependence In: The Oxford handbook of substance use and substance use disorders. (Sher KJ, ed.). 
New York, NY: Oxford University Press; 2016: 449–482.

4. Grant BF, Goldstein RB, Saha TD, et al. Epidemiology of DSM-5 alcohol use disorder: Results 
from the National Epidemoiologic Survey on Alcohol and Related Conditions III. JAMA 
Psychiatry. 2015;72(8):757–766. [PubMed: 26039070] 

5. Grant BF, Saha TD, Ruan WJ, et al. Epidemiology of DSM-5 drug use disorder: Results from the 
National Epidemoiologic Survey on Alcohol and Related Conditions III. JAMA Psychiatry. 
2016;73(1):39–45. [PubMed: 26580136] 

6. Chassin L, Colder CR, Hussong A, et al. Substance use and substance use disorders. In Cicchetti D, 
editor: Developmental Psychopathology, 3rd Edition, Vol. 3 Hoboken, NJ: John Wiley & Sons, Inc.; 
2016:833–897.

7. Oetting ER, Beauvais F. Peer cluster theory, socialization characteristics, and adolescent drug use: A 
path analysis. J Couns Psychol. 1987;34(2):205–213.

8. Matsueda RL. The current state of differential association theory. Crime Delinq. 1988;34(3):277–
306.

9. Osgood DW, Anderson AL. Unstructured socializing and rates of delinquency. Criminology 
2004;42(3):519–550.

10. Patrick ME, Schulenberg JE, O’Malley PM, Johnston LD, Bachman JG. Adolescents’ reported 
reasons for alcohol and marijuana use as predictors of substance use and problems in adulthood. J 
Stud Alcohol Drugs. 2011;72(1):106–116. [PubMed: 21138717] 

11. Schulenberg JE, Maggs JL. A developmental perspective on alcohol use and heavy drinking during 
adolescence and the transition to young adulthood. J Stud Alcohol, Suppl. 2002;(s14):54–70. 
[PubMed: 12022730] 

12. Patrick ME, Schulenberg JE, Maggs J, Maslowsky J. Substance Use and Peers During Adolescence 
and the Transition to Adulthood: Selection, socialization, and development. In Sher KJ, Editor: 
The Oxford Handbook of Substance Use and Substance Use Disorders (Sher KJ, ed.). New York, 
NY: Oxford University Press; 2016:526–548.

13. Oxford ML, Harachi TW, Catalano RF, Abbott RD. Preadolescent predictors of substance 
initiation: A test of both the direct and mediated effect of family social control factors on deviant 
peer associations and substance initiation. Am J Drug Alcohol Abuse. 2001;27(4):599–616. 
[PubMed: 11727879] 

14. Bountress K, Chassin L, Lemery-Chalfant K. Parent and peer influences on emerging adult 
substance use disorder: A genetically informed study. Dev Psychopathol. 2017;29(1):121–142. 
[PubMed: 26753847] 

Henry et al. Page 9

J Adolesc Health. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



15. Salvatore JE, Aliev F, Bucholz K, et al. Polygenic risk for externalizing disorders: Gene-by-
development and gene-by-environment effects in adolescents and young adults. Clin Psychol Sci 
2015;3(2):189–201. [PubMed: 25821660] 

16. Miranda R, Reynolds E, Ray L, et al. Preliminary evidence for a gene-environment interaction in 
predicting alcohol use disorders in adolescents. Alcohol Clin Exp Res. 2012;37(2):325–331. 
[PubMed: 23136901] 

17. Hicks BM, South SC, DiRago AC, Iacono WG, McGue M. Environmental adversity and increasing 
genetic risk for externalizing disorders. Arch Gen Psychiatry. 2009;66(6):640–648. [PubMed: 
19487629] 

18. Dick DM, Wang JC, Plunkett J, et al. Family-based association analyses of alcohol dependence 
phenotypes across DRD2 and neighboring gene ANKK1. Alcohol Clin Exp Res. 2007;31(10):
1645–1653. [PubMed: 17850642] 

19. Agrawal A, Balasubramanian S, Smith EK, et al. Peer substance involvement modifies genetic 
influences on regular substance involvement in young women. Addiction 2010;105(10):1844–
1853. [PubMed: 20569232] 

20. Harden KP, Hill JE, Turkheimer E, Emery RE. Gene-environment correlation and interaction in 
peer effects on adolescent alcohol and tobacco use. Behav Genet. 2008;38(4):339–347. [PubMed: 
18368474] 

21. Legrand LN, McGue M, Iacono WG. Searching for interactive effects in the etiology of early-onset 
substance use. Behavior Genetics. 1999;29,433–444. [PubMed: 10857248] 

22. Henry KL, Thornberry TP, Lee RD. The protective effects of intimate partner relationships on 
depressive symptomatology among adult parents maltreated as children. J Adolesc Heal. 
2015;57(2):150–156.

23. Thornberry TP. Life Course Continuity and Change in Antisocial Behavior Final Report for Grant 
#5R01MH063386 Prepared for the National Institute of Mental Health, Bethesda, MD.; 2013.

24. Robins LN, Cottler LB, Bucholz KK, Compton WM, North CS, Rourke KM. Diagnostic Interview 
Schedule for the DSM-IV (DIS-IV).; 2000.

25. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders: 
DSM-IV-TR®; 2000. doi:10.1176/appi.books.9780890423349.

26. Touloumis A R Package multgee: A generalized estimating equations solver for multinomial 
responses. J Stat Softw 2015;64.

27. Chassin L, Rogosch F, Barrera M. Substance use and symptomatology among adolescent children 
of alcoholics. J Abnorm Psychol. 1991;100(4):449–463 [PubMed: 1757658] 

28. Ohannessian CM, Hesselbrock VM, Kramer J, et al. The relationship between parental 
psychopathology and adolescent psychopathology: An examination of gender patterns. J Emot 
Behav Disord. 2005;13(2):67–76.

29. Zhang L, Welte JW, Wieczorek WF. The influence of parental drinking and closeness on 
adolescent drinking. J Stud Alcohol. 1999;60(2):245–251. [PubMed: 10091963] 

30. Urberg KA, Luo Q, Pilgrim C, Degirmencioglu SM. A two-stage model of peer influence in 
adolescent substance use: individual and relationship-specific differences in susceptibility to 
influence. Addict Behav. 2003;28(7):1243–1256. [PubMed: 12915166] 

31. Valisenko SA, Evans-Polce RJ, Lanza ST. Age trends in rates of substace use disorders across ages 
18–90: Differences by gender and race/ethnicity. Drug Alcohol Depend. 2017, 180(1): 260–264 
[PubMed: 28938183] 

32. Hussong AM, Huang W, Serrano D, Curran PJ, Chassin L. Testing whether and when parent 
alcoholism uniquely affects various forms of adolescent substance use. J Abnorm Child Psychol. 
2012;40(8):1265–1276. [PubMed: 22886384] 

33. Kiesner J, Poulin F, Dishion TJ. Adolescent substance use with friends: Moderating and mediating 
effects of parental monitoring and peer activity contexts. Merrill Palmer Q. 2010;56(4):529–556.

34. Dishion TJ, Nelson SE, Kavanagh K. The Family Check-Up with high-risk young adolescents: 
Preventing early-onset substance use by parent monitoring. Behav Ther 2003;34(4):553–571.

35. Forgatch MS, Gewirtz AH. The evolution of the Oregon Model of Parent Management Training: 
An intervention for antisocial behavior in children and adolescents In: Weisz JR, Kazdin AE, eds. 

Henry et al. Page 10

J Adolesc Health. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Evidence Based Psychotherapies for Children and Adolescents. 3rd editio. New York, NY: 
Guilford Press; 2017:85–102.

36. Neger EN, Prinz RJ. Interventions to address parenting and parental substance abuse: Conceptual 
and methodological considerations. Clin Psychol Rev. 2015;39:71–82. [PubMed: 25939033] 

37. Dishion TJ, McMahon RJ. Parental monitoring and the prevention of child and adolescent problem 
behavior: A conceptual and empirical formulation. Clin Child Fam Psychol Rev. 1998;1(1):61–75. 
[PubMed: 11324078] 

38. Velleman R, Templeton L. Understanding and modifying the impact of parents’ substance misuse 
on children. Adv Psychiatr Treat. 2007;13(2), 79–89.

39. Toumbourou JW, Stockwell T, Neighbors C, Marlatt GA, Sturge J, Rehm J. Interventions to reduce 
harm associated with adolescent substance use. Lancet. 2007;369(9570):1391–1401. [PubMed: 
17448826] 

40. Gest SD, Osgood DW, Feinberg ME, Bierman KL, Moody J. Strengthening prevention program 
theories and evaluations: Contributions from social network analysis. Prev Sci 2011;12(4):349–
360. [PubMed: 21728069] 

Henry et al. Page 11

J Adolesc Health. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1: 
The association of friends’ use of substances and child’s use of substances by G2 father 

substance use disorder status
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Figure 2: 
The association of friends’ use of substances and child’s use of substances by G2 mother 

substance use disorder status
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Figure 3: 
Differential effect of paternal substance use disorder on children’s abuse of substances as a 

function of friends’ use of substances
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Table 1:

Descriptive statistics by G2 father’s and G2 mother’s lifetime substance use disorder status

G2 Father’s Lifetime Disorder Status G2 Mother’s Lifetime Disorder Status

No Disorder Disorder p-value No Disorder Disorder p-value

N 195 51 151 16

Child is male (%) 49.2 45.1 0.713 51.7 50.0 1.000

G2’s race/ethnicity (%) <0.001 0.753

African American 75.9 49.0 87.4 81.2

Hispanic 12.8 19.6 9.3 12.5

Non-Hispanic White 11.3 31.4 3.3 6.2

Other caregiver’s lifetime disorder status (%) 7.2 21.6 0.006

Child’s substance use at age 13 (%) 0.041 0.862

no use 94.3 84.4 95.1 93.3

rare user 5.1 11.1 4.2 6.7

regular user 0.0 0.0 0.0 0.0

problem user 0.6 4.4 0.7 0.0

Child’s substance use at age 14 (%) 0.354 0.930

no use 92.8 85.4 88.7 93.3

rare user 5.0 8.3 9.2 6.7

regular user 1.1 2.1 1.4 0.0

problem user 1.1 4.2 0.7 0.0

Child’s substance use at age 15 (%) 0.026 0.445

no use 87.9 72.3 83.9 80.0

rare user 6.9 14.9 9.1 20.0

regular user 3.4 4.3 3.5 0.0

problem user 1.7 8.5 3.5 0.0

Child’s substance use at age 16 (%) <0.001 0.616

no use 73.8 65.2 76.8 80.0

rare user 18.3 8.7 13.8 20.0

regular user 4.9 6.5 5.1 0.0

problem user 3.0 19.6 4.3 0.0

Child’s substance use at age 17 (%) 0.124 0.565

no use 69.0 61.4 70.9 61.5

rare user 18.7 15.9 17.2 30.8

regular user 5.8 4.5 5.2 0.0

problem user 6.5 18.2 6.7 7.7

Child’s year of birth* 1995.66(3.56) 1994.76(2.96) 0.099 1993.54(3.60) 1991.88(3.96) 0.084

G2’s age at start of RYDS* 14.44 (0.75) 14.33 (0.82) 0.358 14.51 (0.75) 14.36 (0.52) 0.444

Arrest rate of G2’s neighborhood at start of RYDS* 4.18 (1.92) 3.93 (1.86) 0.405 4.90 (2.10) 4.41 (2.51) 0.388

Child’s contact with father at age 13* 2.70 (1.36) 2.24 (1.43) 0.049

Child’s contact with father at age 14* 2.67 (1.43) 2.38 (1.47) 0.205
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G2 Father’s Lifetime Disorder Status G2 Mother’s Lifetime Disorder Status

No Disorder Disorder p-value No Disorder Disorder p-value

Child’s contact with father at age 15* 2.53 (1.48) 2.21 (1.60) 0.203

Child’s contact with father at age 16* 2.49 (1.51) 2.13 (1.59) 0.156

Child’s contact with father at age 17* 2.49 (1.47) 2.39 (1.48) 0.680

Friend’s substance use at age 13* 1.23 (0.62) 1.47 (0.87) 0.040 1.29 (0.69) 1.13 (0.35) 0.377

Friend’s substance use at age 14* 1.42 (0.80) 1.60 (0.87) 0.170 1.46 (0.87) 1.07 (0.26) 0.085

Friend’s substance use at age 15* 1.70 (1.02) 1.83 (1.05) 0.447 1.65 (0.94) 1.60 (0.83) 0.843

Friend’s substance use at age 16* 1.96 (1.04) 2.11 (1.12) 0.413 1.71 (0.96) 1.53 (0.83) 0.494

Friend’s substance use at age 17* 2.13 (1.13) 2.25 (1.16) 0.533 1.89 (1.10) 2.08 (1.12) 0.556

Notes: The p-value is the significance test (X2 test for categorical variables (corroborated with Fisher’s Exact Test), t-test for continuous variables) 
for differences by lifetime disorder.

*
Denotes continuous variable, mean(sd) are presented in the columns.

Table created with the tableone package in R (https://cran.r-project.org/web/packages/tableone/vignettes/introduction.html)
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