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Abstract

BACKGROUND AND AIMS—Parental alcohol use disorders (AUDs) and parental separation 

are associated with increased risk for early use of alcohol in offspring, but whether they increase 

risks for early use of other substances and for early sexual debut is under-studied. We focused on 

associations of parental AUDs and parental separation with substance initiation and sexual debut 

to (1) test the strength of the associations of parental AUDs and parental separation with time to 

initiation (age in years) of alcohol, tobacco, and cannabis use, and sexual debut, and (2) compare 

the strength of association of parental AUD and parental separation with initiation.

DESIGN—Prospective adolescent and young adult cohort of a high-risk family study, the 

Collaborative Study on the Genetics of Alcoholism (COGA).

SETTING—6 sites in the United States.

PARTICIPANTS—3527 offspring (ages 14–33) first assessed in 2004 and sought for interview 

approximately every 2 years thereafter. 1945 (59.7%) offspring had a parent with an AUD.
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MEASUREMENTS—Diagnostic interview data on offspring substance use and sexual debut 

were based on first report of these experiences. Parental lifetime AUD was based on their own 

self-report when parents were interviewed (1991–2005) for most parents, or on offspring and other 

family member reports for parents who were not interviewed. Parental separation was based on 

offspring reports of not living with both biological parents most of the time between ages 12 and 

17 years.

FINDINGS—Parental AUDs were associated with increased hazards for all outcomes, with 

cumulative hazards ranging from 1.2 to 2.7. Parental separation was also an independent and 

consistent predictor of early substance use and sexual debut, with hazards ranging from 1.2 to 2.3. 

The strength of association of parental separation with substance initiation was equal to that of 

having 2 AUD-affected parents, and its association with sexual debut was stronger than parental 

AUD in one or both parents.

CONCLUSIONS—Parental alcohol use disorders (AUDs) and parental separation are 

independent and consistent predictors of increased risk for early alcohol, tobacco and cannabis use 

and sexual debut in offspring from families with a high risk of parental AUDs.
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COGA; alcohol use disorders; cannabis; sexual debut; tobacco; parent AUD; familial; early 
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INTRODUCTION

Early initiation of substance use is associated with many negative outcomes, including 

increased risk for developing substance use disorders (1–6), lower educational attainment (7, 

8), early sexual debut, and risky sexual behaviors (9–11). Age at onset of alcohol, cigarette, 

and cannabis use is influenced by genetic and familial environmental factors (12, 13), some 

of which are common across substances (3, 14). A recent twin study found that a common 

factor accounted for 15% – 43% of the genetic influences on age at initiation of alcohol, 

tobacco, and cannabis, and also contributed 18% to 77% of the shared environmental 

variance in initiation of each substance, suggesting that the family environment plays a 

significant role in age at initiation of multiple substances (14). Parental alcohol use disorders 

(AUDs) affect the family environment shared by offspring in multiple ways that increase the 

likelihood of early substance use. In households where one or both parents has an AUD, 

there is a greater incidence of parental separation (15, 16), childhood trauma (15, 17), and 

decreased parental monitoring of child behavior (18, 19), factors which have also been 

associated with earlier ages at first drink (1, 16, 20), first cigarette, first use of cannabis (20), 

and earlier age at sexual debut (21). Parental separation in particular is a potent factor related 

to early age at first substance use (20, 22, 23) and sexual debut (21) even after adjustment 

for parental AUD. While parental AUDs are associated with earlier age at initiation of 

alcohol use (16, 24–28), few studies examine whether they also increase risk for early use of 

other substances and other risky behaviors (29, 30) or adjust for the strong effect of parental 

separation on early initiation (20–23). In the current study, we focus on associations of 

parental AUDs and parental separation with substance initiation and sexual debut to (1) test 

the strength and independence of the associations of parental AUDs and parental separation 
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with time to initiation of alcohol, tobacco, and cannabis use, and sexual debut, and (2) 

compare the strength of association of parental AUD and parental separation with initiation.

METHODS

Design

The outcomes were time, in years since birth, to initiation of alcohol, tobacco, and cannabis 

use and to sexual debut. The joint associations of parental AUDs and parental separation 

with each of the outcomes were first tested to determine their independence and strength, 

then compared to determine their relative strength for each outcome.

Sample

Data were from participants in the ongoing prospective cohort of the Collaborative Study of 

the Genetics of Alcoholism (COGA), a multi-site family study which began in 1989 with the 

purpose of identifying genes that increase the risk for AUDs. Families were identified 

through probands in treatment for alcoholism at 6 sites in the U.S. Probands and their first-

degree relatives were interviewed with a comprehensive, structured interview, the Semi-

Structured Assessment for the Genetics of Alcoholism (SSAGA) (31, 32), and in families 

where 2 or more first-degree relatives were also affected, additional branches of the family 

were recruited to the study. Comparison families recruited from a variety of sources (e.g., 

dental clinics, drivers’ registries) participated in the same protocol. Because these families 

were intended to represent a subset of the general population, family members were not 

excluded if they met criteria for an AUD or other psychiatric disorder. Further details about 

the study have been published (33, 34).

The prospective component of the COGA study began in 2004 and is ongoing (35). 

Offspring from high risk and comparison families who are aged 12–22 (born 1982 or later) 

at intake, and who have at least one parent who was interviewed for the COGA study (1991–

2005), are enrolled, with new subjects added as they reach the age of 12. Subjects are 

interviewed every two years with the SSAGA or, for subjects younger than 18, the childhood 

version (C-SSAGA), which covers alcohol and other substance use problems and disorder 

and other psychiatric disorders (36). This study focused on 3257 offspring from 1912 

nuclear families with 1 (51.9%), 2 (31.8%) or 3 or more (16.3%) participating offspring as 

of June, 2016 who had data on both parents. The dataset included 2, 4, 6, 8 and 10 year 

follow-up data for 2851, 2337, 1812, and 1153 and 442 individuals, respectively. Sixty-four 

percent of the sample had 3 or more follow-up interviews, 16.4% had 2, 15.7% had 1, and 

12.4% had not yet had a follow-up interview. Sample demographics are available in Table 1.

Measures

Outcomes: Offspring substance use and sexual debut—Data from all offspring 

interviews were used to obtain lifetime reports of substance use and consensual sexual 

debut; age at onset for each behavior was based on first report. For subjects who had already 

initiated a particular substance or sexual debut at the baseline interview or had only one 

interview (52.9%), retrospectively-reported age at first use or first sex was used. Age was 

recorded in years since birth, in yearly increments. Substance use variables came from the 
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alcohol, cannabis, and tobacco assessments of the SSAGA and C-SSAGA interviews, and 

sexual debut from a question in the antisocial behaviors section about age at first sexual 

intercourse. Subjects were first asked “Have you ever had sexual intercourse voluntarily?”, 

and if “yes”, “How old were you when you first had sexual intercourse (voluntarily)?”

Independent variables: Parental AUD status and parental separation—Parental 

AUD was a lifetime measure based on parents’ self-report from direct diagnostic SSAGA 

interviews when available (65.3% of fathers and 90.5% of mothers). For parents who were 

not interviewed, at least 2 positive family history reports, based on the Family History 

Assessment Module (37), were used to code parents as affected (5.1% of fathers and 0.3% of 

mothers). If fewer than 2 family history reports were available, parents were coded as 

“possible AUD” if there was just 1 positive family history report (5.9% of fathers and 0.9% 

of mothers) or if offspring reported that the parent was a heavy drinker or recovering 

alcoholic in the Important People and Activities interview (38) (2.3% of fathers and 1.1% of 

mothers). The combined AUD status of both parents was represented with dummy variables 

coded 0/1 for father only AUD, mother only AUD, both parents AUD, and 1 parent negative 

and other parent possible AUD. (see Supplemental Table 1 for details on parental AUD 

coding). Parental separation was represented by a dummy variable coded 1 for offspring who 

reported they did not live with both biological parents most of the time between ages 12 and 

17 years, and 0 for all others.

Control variables—Internalizing (any among major depressive disorder, panic disorder, 

social phobia, or suicidal ideation) and externalizing (either conduct disorder or oppositional 

defiant disorder) domains based on offspring data about DSM-IV lifetime criteria (39) from 

the SSAGA interviews were included to account for potential effects of self-medication on 

substance use (40, 41) and associations of externalizing and internalizing problems with 

sexual debut (42) and with parental AUDs (43, 44). Assaultive and non-assaultive trauma 
variables were based on a trauma screen which preceded the posttraumatic stress disorder 

section of the interview. Based on evidence that interpersonal assaultive events have a 

stronger and more enduring effect on psychopathology and substance use than nonassaultive 

events (45–49), and that traumatic events cluster together (50), we created two composite 

variables representing report of one or more lifetime assaultive traumas (stabbed, shot, 

mugged, threatened with a weapon, robbed, kidnapped, held captive, raped or molested) and 

nonassaultive traumas (life-threatening accident, disaster, witnessing someone seriously 

injured or killed, and unexpectedly finding a dead body). The earliest reported age of 

occurrence of an internalizing or externalizing disorder or traumatic event was selected to 

represent age at onset of the respective composite variable. These control variables were 

modeled as time-varying (i.e., coded “0” before onset and “1” during year of onset and 

thereafter), so that only disorders or events that preceded or occurred at the same time as the 

outcome contributed to risk. Demographic control variables were yearly family income (low 

[<$30,000], middle [referent], high [≥$75,000]), sex, ethnicity (African American and other 

versus European American), case family (versus comparison), and birth cohort. Age in years 

is implicit in the models where interactions with age were necessary to satisfy the 

proportional hazards assumption, described below in statistical methods.
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Statistical methods

First, we estimated frequencies of parental separation, substance use, and sexual debut, and 

average age at initiation of each substance and at sexual debut, in the sample as a whole and 

as a function of parental AUD status. Second, we used survival analysis to estimate the 

strength of association of parental separation and parental AUDs with each of the 4 

outcomes: time in years since birth to initiation of alcohol, cigarette, and cannabis use, and 

sexual debut. Within this step, we (i) used Cox regression to test the associations of mother-

only and father-only AUD with each outcome, then performed post-hoc Wald chi-square 

tests to assess the equality of the coefficients. Since the coefficients for mother-only and 

father-only AUD did not differ for any outcome (p-values ranging from .17 to .94), we 

combined them into a single variable representing alcohol problems in either parent; (ii) 

graphed cumulative failure rates using the Kaplan-Meier survival function. Third, we 

estimated Cox proportional hazards regression models predicting age at first use of alcohol, 

cigarettes, cannabis, and age at sexual initiation from parental AUD (modeled with 3 dummy 

variables representing AUD in one parent, both parents, or possible AUD in one parent) and 

parental separation, before and after adjustment for control variables. Observations were 

censored at first use of substance or first sex; subjects who had not yet used substances or 

had sex were censored at their most recent age. Fourth, we performed post-hoc Wald chi-

square tests to compare the relative strength of association with each outcome of parental 

separation with AUD in one parent and AUDs both parents. Significance for p-values was 

adjusted for multiple testing (p=.05/2 tests =.025). Tests of proportional hazards, i.e. the 

assumption that the risk associated with different levels of a variable remain proportional 

over time, were computed using Schoenfeld residuals (51). Where such variations in risk 

were found for parental AUDs and parental separation, interactions with age that correspond 

to key developmental periods were created and entered into the model (i.e., early childhood 

[12 and younger], puberty [13–15], early adolescence (16–18), and young adulthood [19 and 

older]) (52). For example, subjects with 2 AUD-affected parents may have greater 

cumulative incidence of alcohol initiation before age 16 than later, and that difference in 

cumulative incidence before and after age 16 is modeled with an age interaction (see 

Supplemental Figure 1 for visual representation). For control variables, the average 

association with the outcome across time was used, since violations of the proportional 

hazards assumption did not affect the interpretation of the association of parental AUDs and 

parental separation outcomes (53, 54). Standard errors were adjusted for the non-

independence of observations within families using the Huber-White robust variance 

estimator, and analyses were performed using Stata Statistical Software Release 14 (55).

RESULTS

Nearly 60% of the sample had at least one parent with an AUD (39.1% one parent, 20.6% 

both parents), and an additional 4.7% had one parent with possible AUD. Rates of AUDs 

among fathers and mothers, respectively, were 41.8% and 33.0%. Among offspring with just 

one affected parent, AUD was more prevalent in fathers (64.6%) than mothers (35.4%). 

Table 1 contains demographics, rates of parental separation, and substance use variables for 

the sample as a whole and by parental AUD status (see Supplemental Table 2 for all 

covariates). In general, age at initiation of substance use and sexual debut were youngest 
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among subjects with 2 AUD-affected parents, slightly older among subjects with 1 affected 

or possibly affected parent and oldest among subjects with no parental AUDs. This gradation 

by parental AUDs is apparent for alcohol initiation in Figure 1 (see Supplemental Figures 2–

8 for other outcomes).

Survival analysis results

Parental AUDs and parental separation were associated with initiation of each of the 

substances and with sexual debut in unadjusted models and in models adjusted for control 

variables (Table 2, see Supplemental Table 3 for bivariate associations). Results from Table 

2 adjusted models are discussed below.

Parental AUDs

The hazard associated with having one parent with an AUD (versus no parental AUD) was 

similar across all ages and was associated with all outcomes. In adjusted models, the 

increased risk associated with having one parent with an AUD, versus none, ranged from 

20% for age at first consensual sex (hazard ratio (HR) = 1.19) to 32% for age at first use of 

cannabis (HR=1.32). The hazards associated with having one parent with possible AUD 

were similar to the hazards associated with having one parent with diagnostic AUD in regard 

to alcohol and cannabis initiation and sexual debut.

Having two AUD-affected parents had a stronger association with risk for early than later 

initiation for all outcomes. AUD in both parents had a stronger association with risk for use 

of alcohol and cigarettes before age 16 than later (alcohol: HRs=1.59 and 1.25; cigarettes: 

HRs=1.81 and 1.45). For first use of cannabis, having two parents with an AUD was more 

strongly associated with beginning use at age 12 and younger than later (HRs=2.71 and 

1.32). Regarding first consensual sex, having 2 AUD-affected parents was associated with a 

stable 43% increased risk until age 18, after which there was no significant association 

(HRs=1.43 and 0.97).

Parental separation

Parental separation, like parental AUDs, was more strongly associated with early than later 

age at initiation. Subjects who did not grow up with both biological parents, compared to 

those who did, were at increased risk for first use of alcohol before age 13 (HR=2.16) and 

for initiating cigarette and cannabis use before age 16 (HRs=1.89 and 2.03, respectively), as 

well as increased risk for sexual debut before age 16 (HR=2.34).

Relative strength of associations of parental AUD and parental separation

To determine the relative strengths of association of parental AUDs and parental separation, 

we used post-hoc Wald tests to compare the largest hazard associated with parental 

separation (i.e., the younger age categories) with (1) the hazard associated with one parent 

with an AUD and (2) the hazard associated with 2 AUD-affected parents for the youngest 

age category, for all outcomes. Parental separation had a stronger association with first use 

of alcohol than did having one parent with an AUD (HRs=2.16 versus 1.28, Wald 

χ2(1)=10.7, p<.01) but did not differ from the hazard associated with 2 affected parents 

(HRs=2.16 versus 1.59, χ2(1)=3.1, p=08). This pattern was also observed for tobacco and 

McCutcheon et al. Page 6

Addiction. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cannabis, where parental separation had a significantly stronger association with initiation 

risk than did having one AUD-affected parent, and had risk equivalent to that of having 2 

AUD-affected parents (tobacco: HRs=1.89 versus 1.22, χ(1)=13.0, p<.001 and HRs= 1.89 

and 1.81, χ(1)=.08; cannabis: HRs=2.04 versus 1.33, χ(1)=16.02, p<.,001 and HRs=2.04 

versus 2.73, χ(1)=2.0, p=.16). For sexual debut, parental separation was associated with 

greater hazard than was having one or two AUD-affected parents (HRs=2.34 versus 1.19, 

χ(1)=44.6, p<.0001 and versus 1.43, χ(1)=19.3, p<.0001).

DISCUSSION

Subjects with two AUD-affected parents were at greater risk for early initiation of alcohol, 

cigarette and cannabis use and sexual debut than were subjects with no parental AUD. 

Parental separation was also a consistent predictor of early substance use and sexual debut, 

with an effect on substance initiation equal to that of having 2 AUD-affected parents, and 

more strongly associated with early sexual debut than AUD in one or both parents.

Our work builds on previous work by documenting that parental AUD is a common risk 

factor for initiation of multiple substances and early sexual debut. Previous work has focused 

largely on the association between parental AUD and offspring risk for alcohol initiation and 

alcohol-related outcomes, with some recent attention to the association of parental AUD 

with offspring use of other substances (29, 30). Data from the National Epidemiological 

Study on Alcoholism and Related Conditions (NESARC) showed that subjects who began 

drinking before age 15 and from ages 15–17 reported more substance use problems in their 

parents than did subjects who began drinking at age 18 years and older (6). There is also 

evidence from twin and offspring-of-twin studies showing associations of parental alcohol 

problems with earlier age at alcohol use in offspring (22, 23, 56). Just one of these studies 

used diagnostic measures of parental AUD (23); the rest employed respondent reports of 

parent drinking behavior (6, 22, 56). The present study replicates and extends previous 

findings in its use of diagnostic measures by self-report in most parents or with family 

history measures of AUD.

There is less evidence of a link between parental AUD and early cigarette and cannabis use 

and sexual debut than for early alcohol use. Sartor and colleagues (30) found that maternal 

alcohol problems were associated with early age at first cigarette in a sample of offspring of 

twins. In an extension of that same offspring-of-twins study, Scherrer and colleagues (57) 

found a significant association of maternal alcohol problems with elevated odds of offspring 

nicotine dependence. Regarding cannabis use, parental alcohol problems were independently 

associated with opportunity to use cannabis in Australian twins but not with the transition to 

cannabis dependence (29). The present study broadens the literature on the influence of 

parental AUD beyond offspring alcohol use to other substances and behaviors that are often 

correlated with alcohol use.

The finding that AUDs in both parents had a stronger association with earlier than later 

cannabis use is consistent with a recent study which showed that parental alcohol problems 

were associated with increased opportunity to use cannabis and with increased risk of 

initiating use, given the opportunity (29). Recent evidence showed that the age at initiation 
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of cannabis use was more strongly influenced by shared environment than were ages at 

initiation of tobacco and alcohol, suggesting that this might be due to the illegality of 

cannabis (in most states), making it harder to procure (14). Parents with AUDs may provide 

less monitoring of child behavior than parents without AUDs (18, 19), increasing the 

likelihood that offspring will have access to cannabis via deviant peers. Parental AUDs may 

also represent a general risk for psychosocial and substance use problems via increased 

genetic risk for conduct problems and other substance use (58).

Parental separation was a stronger predictor of sexual debut than was parental AUD, 

consistent with evidence that parental separation outweighs the effect of parental AUD on 

early use of alcohol in offspring of male twins (23), Australian twins (20) and European-

American female twins (22). In an ethnically diverse sample of 12–17-year-old adolescents, 

age at sexual debut was significantly younger among subjects who did not live with both 

biological parents than among those who did (59), and 15 to 18-year old African American 

girls from high-poverty neighborhoods who lived with both parents were less likely than 

those living with single mothers to have had their sexual debut (60); neither of these studies 

included a measure of parental AUD. Our result showing that parental separation has a 

stronger effect on sexual debut than parental AUD is striking, since parental AUD is 

associated with increased risk for childhood adversities which themselves are associated 

with earlier sexual debut (61). Separated parents, like parents with AUDs, may provide less 

monitoring of their children, so that opportunities for substance use and risky sex are more 

plentiful. Parental separation may be a marker indexing a broad risk that includes lax 

parental monitoring as well as potentially greater genetic liability to substance use, since 

parents with AUD are more likely than parents without to separate (15, 16), and parental 

AUD is associated with increased genetic risk for other substance use in offspring (58).

Limitations and future directions

Results from this sample selected for high familial risk for AUDs might not be generalizable 

to population-based samples. However, the outcomes examined are normative behaviors in 

population-based data; it is only the timing of these behaviors that may differentiate this 

from population-based samples. Furthermore, more than 40% of children in the US live in 

homes with a parent or other adult with alcohol problems (62), and these data may be used 

to infer risks associated with parental AUD for any child. Parental use of substances other 

than alcohol was not included, and the timing of parental AUDs or parental separation was 

not modeled in relation to offspring outcomes. It is possible that remitted parental AUDs 

might have a different association with outcomes (e.g., null or even protective), or that 

timing of parental separation is differentially associated with risk. Despite these limitations, 

the high prevalence of parental AUDs in this sample provides the opportunity to examine 

parental effects on timing of first use. Future work examining the progression of offspring 

substance involvement including AUDs in relation to the course of parental AUDs will be 

important.
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Conclusions

Parental AUDs and parental separation are independent and consistent predictors of 

increased risk for early alcohol, tobacco and cannabis use and sexual debut in offspring, 

after accounting for other risks associated with early substance use and sexual debut.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Cumulative incidence of first drink, by parental AUD
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Table 2

Associations of parental AUD with time in years from birth to offspring first use of alcohol, cigarettes, 

marijuana, and sexual debut.

HR=hazard ratio; “ ≤ age 12” and other age notations indicate that interactions with age were modeled because the hazard associated with parental 
AUD or parental separation varied significantly with offspring age (e.g., parental separation was associated with greater risk for first drink at age 12 
and younger [HR=2.16] than at age 13 and older [HR=1.23]). Model 1 is unadjusted, Model 2 adjusted for externalizing (CD or ODD), 
internalizing/suicidality (lifetime major depressive disorder, panic disorder, social phobia, suicidal ideation), assaultive trauma (one or more of 
stabbed, shot, mugged, kidnapped/held captive, threatened with a weapon, robbed), nonassaultive trauma (one or more of life-threatening accident, 
disaster, witnessing someone seriously injured or killed, and unexpectedly finding a dead body), family income, sex, race/ethnicity, case status of 
family, birth cohort. Results with all control variables are available in Supplemental Table 3.
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