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Abstract

Purpose—uUsing prospective longitudinal data from 3 generations, this study seeks to test
whether and how parent and grandparent marijuana use (current and prior) predicts an increased
likelihood of child cigarette, alcohol, and marijuana use.

Methods—Using multilevel modeling of prospective data spanning 3 generations (N = 306
families, children ages 6-22), this study tested associations between grandparent (G1) and parent
(G2) marijuana use and child (G3) past-year cigarette, alcohol, and marijuana use. Analyses tested
whether G3 substance-related norms mediated these associations. Current G1 and G2 marijuana
use was examined, as was G2 high school and early adult use and G1 marijuana use when G2
parents were in early adolescence. Controls included G2 age at G3 birth, G2 education and
depression, and G3 gender.

Results—G2 current marijuana use predicted a higher likelihood of G3 alcohol and marijuana
use, but was not related to the probability of G3 cigarette use. G3's perceptions of their parents'
norms and G2 current marijuana use both contributed independently to the likelihood of G3
alcohol and marijuana use when included in the same model. G3 children's own norms and their
perceptions of friends' norms mediated the link between G2 current marijuana use and G3 alcohol
and marijuana use.

Conclusions—Results are discussed in light of the growing trend toward marijuana legalization.
To the extent that parent marijuana use increases under legalization, we can expect more youth to
use alcohol and marijuana and to have norms that favor substance use.
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Prior literature has demonstrated that substance misuse during adolescence increases risk for
a range of negative outcomes, making prevention of youth substance use a public health
priority. Youth cigarette, alcohol, and marijuana use, particularly if frequent, heavy, or
persistent, are associated with increased risk for later dependence, justice system
involvement, motor vehicle accidents, poor health, lower academic attainment and income,
and other problems [1-3].

Given that substance use by family members and social norms around substance use are
important predictors of youth substance use [4-6], the growing trend toward legalization of
adult non-medical marijuana use in U.S. states may complicate youth substance use
prevention if parent and other family member marijuana use increases and social norms
become more permissive toward marijuana. To inform the national discussion about non-
medical marijuana legalization, the present study used prospective, longitudinal data from 3
generations to examine the association between parent and grandparent marijuana use and
child cigarette, alcohol, and marijuana use and substance-related norms. Analyses tested
whether the link between parent and grandparent marijuana use and child substance use is
explained by youth norms favorable to substance use. Results are interpreted through the
lens of marijuana legalization.

Parent and Grandparent Marijuana Use

A large body of studies shows a link between parent and child substance use [4,5,7,8],
including marijuana use [9,10]. Studies of the association between parent and offspring
substance use typically have looked at either “current” or “lifetime” substance use by parents
without regard to the timing of use in the parent's life course. Both of these
conceptualizations of parental substance use have yielded valuable findings, yet the timing
of parental substance use also may be important. Parent substance use during key periods in
their own development, like high school or the transition to adulthood, also may be related to
offspring substance use by influencing the environment in which children are raised. For
example, using data from the present samples, Bailey and colleagues [11] found that parent
illicit drug use disorder in the transition to adulthood was linked with low parent educational
attainment, low parent social skills, poor parent physical health, and impaired parenting
practices at age 27. Thus, the present study included measures of parent current marijuana
use, as well as marijuana use during high school and at ages 21-24.

Grandparents are important not only in the developmental history of parents, but also
frequently in the lives of their grandchildren, suggesting the potential for both direct and
indirect effects of grandparent marijuana use on their grandchildren's substance use.
Prospective, 3-generation studies looking at the influence of grandparent substance use on
grandchild use are rare because they require long-term longitudinal studies. However, a
number of retrospective or cross-sectional studies have identified that having a family
history of substance use among close relatives, including grandparents, is predictive of youth
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substance use and its antecedents [12,13]. The current study is one of the first to use
prospective, longitudinal data from grandparents to predict child substance use.

Social Norms

Methods

Theory and empirical research support a link between social norms and substance use in
general, and marijuana use in particular [14,15]. Theoretical models emphasizing social
learning and social control, including social learning theory and the social development
model, identify norms and expectancies as among the key drivers of substance use [16,17].
According to empirical research, personal norms and norms among social reference groups
like parents, peers, siblings, and romantic partners are strongly predictive of youth drug
behaviors [14,18].

Youth norms are themselves influenced by parent substance use. For example, prior studies
have linked parent cigarette smoking to children's perceived parental approval, perceived
peer norms, and own norms about smoking [19,20]. Few studies have looked at parent
marijuana use or tested whether youth norms around substance use mediate the association
between parent marijuana use and child substance use. One study used U.S. national data
[21] and found that youth whose parents used marijuana more recently reported fewer
negative marijuana expectancies, lower expectations of punishment for use, and more pro-
marijuana norms. These youth norms mediated the link between parent marijuana use and
child marijuana initiation. Information about the potential role of grandparent substance use
in influencing child norms is lacking.

This study extends existing work by testing links between parent and grandparent marijuana
use and child cigarette, alcohol, and marijuana use using prospective data from 3
generations. It further builds on prior studies by considering grandparents as well as parents
and historical as well as current parent and grandparent substance use, and by testing
mediation of these potential influences on child substance use via child norms.

Participants and Procedure

Data were drawn from 2 linked, longitudinal research projects: the Seattle Social
Development Project (SSDP) and The SSDP Intergenerational Project (TIP). SSDP is a
panel study of youth pro- and antisocial behavior. TIP follows the children of SSDP
participants, and uses an accelerated longitudinal design to examine links between parent
(G2) and grandparent (G1) substance use and child (G3) development. SSDP began in 1985,
and included 808 students (G2), or 77% of the eligible population of fifth grade students in
the 18 participating public elementary schools [22]. Students were followed from fifth grade
(age 10) to age 39 (in 2014). One parent per family (G1, usually the mother) was surveyed
annually when G2 students were ages 10-16. The present study used G2 data collected in
high school (ages 15, 16, and 18) and young adulthood (ages 21 and 24) and G1 data
collected when G2 were ages 13-14. G2 retention was between 92% and 97% for the data
points used here. Nonparticipation at each assessment was not consistently related to G2
gender, ethnicity, or early initiation of alcohol, tobacco, marijuana, or other illicit drug use.
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TIP began data collection in 2002, and included those SSDP participants who had become
parents (G2) and the oldest biological child (G3) with whom they had regular contact [23].
A second caregiver nominated by the SSDP participant also was included when relevant.
Eligible SSDP G2s had face-to-face contact with their G3 child on at least a monthly basis.
New families were included in the sample as SSDP participants became parents for the first
time. Seven waves of data have been collected from 383 TIP families. At the first data
collection (wave 1, 2002), SSDP G2s averaged 27 years of age, and G3 children ranged in
age from 1 to 13 years. By wave 7 (2011), SSDP G2s averaged 36 years of age, and G3
children ranged in age from 1-22 years. Data collection was timed to occur within 6 weeks
of the G3 child's birthday each year. Table 1 shows additional sample demographic data.

Recruitment of eligible families into TIP averaged 82% across waves, and retention from
wave to wave averaged 90%. G2 SSDP mothers and married parents were consistently more
likely to meet eligibility criteria (regular, face-to-face contact with G3) than SSDP fathers
and unmarried SSDP parents. Once eligible, families were slightly less likely to be recruited
if the G2 parent was Asian American or was eligible for the National Free School Breakfast/
Lunch program in grades 5-7. Retention was not consistently related to G2 gender; marital
status; TANF receipt; cigarette use, marijuana use, or binge drinking at TIP baseline; free
lunch eligibility in childhood; cigarette use, marijuana use, or binge drinking in high school;
or race/ethnicity. Procedures and measures for SSDP and TIP were approved by the
University of Washington Institutional Review Board.

G2 marijuana use—G2 current marifuana use was self-reported by SSDP parents and
second caregivers in each wave of TIP. Parents and caregivers each reported the frequency of
their marijuana use in the month prior to the interview. Frequency greater than 30 was rare,
so responses were recoded to 0-30+. When 2 caregivers were present, use frequencies were
averaged across parents at each wave. G2 early adult marijuana use and G2 high school
marijuana use were prospectively self-reported by SSDP parents. Measures of second
caregiver marijuana use in young adulthood and high school were unavailable, because these
individuals were not a part of the SSDP study. At each young adult and high school
assessment, SSDP participants reported the frequency of their marijuana use in the month
prior to the interview (range 0-30). Marijuana use frequency was averaged across ages 21
and 24 (early adult) and across ages 15, 16, and 18 (high school).

G1 marijuana use—G1 current marijuana use was reported by G2, who reported whether
their mother or father regularly used marijuana (yes/no). If either G2 parent reported that
their mother or father used regularly, then G1 current marijuana use was coded as 1
(otherwise 0). GI historical marijuana use was self-reported when SSDP G2 participants
were age 13 and 14. One grandparent reported on their own and their partner's frequency of
marijuana use. Responses were coded as 0 never, 1 less than once a month, and 2 once a
month or more, and were averaged across partners and across years.

G3 norms were assessed beginning at age 10. A measure of the child's own norms about
cigarettes, alcohol, and marijuana (each assessed separately) combined 12 items on
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acceptability of use, perceived harm, and expectancies. Cronbach's alpha averaged .65 across
waves 1-7; reliability was strong in later waves, but was lower at earlier waves due to low
variability, especially on items about cigarettes. Most G3 children had strong antismoking
norms in early waves (when they were, on average, younger). A 2-item measure of perceived
parent norms assessed perceived G2 acceptance of cigarette and alcohol use. Perceived
parental attitudes about marijuana were not assessed. Questions were asked about both the
SSDP parent and, when present, the second caregiver. Where 2 caregivers were present,
items were averaged across caregivers. A measure of G3's perceived peer norms included 3
items assessing perceived acceptability of cigarette, alcohol, and marijuana use, respectively,
among the child's friends. Cronbach's alpha averaged .89 across waves 1-7.

G3 substance use—Measures of cigarette and alcohol use began at age 6. Measures of
marijuana use began at age 10. At each wave, G3s reported (separately) the number of times
they used alcohol, cigarettes, and marijuana in the past year. For each drug, responses were
recoded to indicate any use in the past year (dichotomous 1 yes, 0 no).

Control variables—G23 age at each wave of TIP was calculated based on the child's
birthdate. G2 age at birth of child was calculated by comparing the birthdates of the SSDP
parent and the child. Because G2 parents had their first child at different ages and some G2s
were parenting at ages 21 and 24 (when young adult marijuana use was measured), it was
important to control for their age when the child was born. Parent education indexed the
highest education level of the G2 parent or second caregiver (if present). G3 prenatal
exposure to drugs was based on biological mother reports of cigarette, alcohol, marijuana, or
other illicit drug use while pregnant. Some families (~20%) did not include the biological
mother and were missing this information. G3 genderwas reported by G2. A measure of G2
early adult depression averaged the number of DSM-IV [24] depression symptoms at ages
21 and 24 reported by SSDP parents using the Diagnostic Interview Schedule [25]. G2s
marijuana use is related to cigarette and heavy alcohol use in this sample [26]. In order to
strengthen attributions about parent marijuana use specifically, we included measures of G2
current cigarette use and binge drinking. At each wave of TIP, G2s reported their frequency
of cigarette use (1 Not at allto 5 About a pack a day or more) and binge drinking (5 or more
drinks in a row; range 0-30 occasions) in the month prior to the interview. Cigarette use and
binge drinking, respectively, were averaged across caregivers.

The study's accelerated longitudinal design allows examination of developmental changes
over a broader age span than is possible in a traditional panel study of similar duration [27].
Aligning the overlapping birth cohorts by age allowed us to examine developmental change
in G3 outcomes from ages 10 to 22 for norms and marijuana use and from ages 6 to 22 for
cigarette and alcohol use. Analyses used multilevel modeling (HLM for Windows 6.08) [28]
to account for the nesting of observations within person and to test cohort effects [29,30]. No
significant between-cohort differences in the developmental pattern of the child outcomes
were found [27]; cohorts were combined for analysis.
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In preliminary analyses, neither G1 current marijuana use nor G3 prenatal exposure to
substances predicted any of the G3 substance use outcomes. These variables were dropped
from subsequent analyses. A series of 3 models tested whether current and historical G2 and
historical G1 marijuana use predicted G3 cigarette, alcohol, and marijuana use, and included
controls for G2 current cigarette use and binge drinking. A final set of models tested whether
G3 norms mediated the association between G1 and G2 marijuana use and child substance
use.

G3 Substance Use

About 26% of G3 children reported any alcohol use, 17% reported any cigarette use, and
24% reported any marijuana use across the 7 waves of data collection. Table 2 shows the
results of multilevel models testing the link between G1 and G2 marijuana use variables and
G3 past-year cigarette, alcohol, and marijuana use. None of the G1 or G2 marijuana use
variables predicted child past-year cigarette use; however, G2 current cigarette use was
positively related to child cigarette use. Higher values on G2 education and depression were
associated with a slower rate of increase in the probability of child cigarette use over time.

Results for models predicting child alcohol and marijuana use were similar to each other. G1
and G2 historical marijuana use did not predict either child alcohol or marijuana use. G2
current marijuana use, however, was positively related to the probability of child past-year
alcohol and marijuana use, respectively, even when G2 current cigarette use and binge
drinking were controlled. G2 current cigarette use also predicted child marijuana use.
Female children had a higher likelihood of alcohol and marijuana use at the intercept (age
10), but showed slower rates of increase in the probability of use over time than male
children.

Mediation Models

Table 3 shows the results of models testing whether child norms mediate the links between
G2 marijuana use and the probability of child past-year alcohol and marijuana use. Because
G1 and G2 marijuana use variables were unrelated to child cigarette use, mediation models
were not tested for child cigarette use. Model 1 tested mediation by children's own norms,
Model 2 tested mediation by perceived G2 norms, and Model 3 tested mediation by
perceived peer norms.

Children's own norms and their perception of peer norms mediated the associations between
G2 current marijuana use and both G3 alcohol and marijuana use. Perceived G2 pro-use
norms predicted a higher likelihood of both child alcohol and marijuana use, but did not
mediate the association between G2 current marijuana use and either G3 substance use
outcome. In all 3 alcohol models, children of older parents were less likely and female
children were more likely to use alcohol at the intercept. In alcohol Models 2 and 3, female
children showed a slower increase in the probability of alcohol use over time than male
children. In marijuana Models 2 and 3, female children had a higher probability of
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marijuana use at the intercept, and in all 3 marijuana models, female children showed a
slower rate of increase over time in the probability of marijuana use than males.

Discussion

This study used prospective, longitudinal data from 3 generations to test whether G1 and G2
current and historical marijuana use predicted G3 past-year cigarette, alcohol, and marijuana
use and child pro-substance use norms. In addition, models tested whether G3 norms
mediated the observed links between G2 marijuana use and child substance use.

A large body of prior literature shows an association between parent and child substance use
[4,5,7-10,31]; however, the developmental timing of parent substance use was not typically a
focus in prior work. In this study, G2 current—but not historical—marijuana use predicted
an increased likelihood of G3 alcohol and marijuana use. This suggests that proximal
marijuana-using behavior by parents may be what influences adolescents in their decision to
use alcohol and marijuana. The finding that the influence of G2 marijuana use was mediated
by G3 norms is consistent with models of youth substance use focused on social control and
the notion that norms are a key driver of youth substance use [16,17]. The present results
suggest that marijuana use specifically was related to child substance use, as opposed to the
counter hypothesis that simply having parents who used any drug would predict child
substance use.

G2 current cigarette use (but not marijuana use) predicted G3 cigarette smoking in the
present sample. It may be that parental influences on child cigarette use are substance-
specific. For example, past analyses of this 3-generation sample showed that cigarette use
specifically (but not marijuana or heavy alcohol use) showed continuity from G1 to G2 over
and above continuity of a general tendency to use drugs [26]. These findings underscore the
importance of reducing rates of smoking among parents as a means of reducing rates of
smoking among youth.

Analyses did not support a role for G1 current or historical marijuana use in predicting G3
substance use. These results are not consistent with prior family history studies showing
elevated substance use among grandchildren of substance users [12,13]. This may be
because many family history studies have focused on more severe substance use (abuse and
dependence), which may be more likely to influence subsequent generations or have a
genetic component. Another potential explanation is that the influence of grandparent
marijuana use emerges later in adolescence or adulthood. Further research testing links
between grandparent substance use and grandchild substance use across late adolescence
and adulthood would be informative.

Strengths and Limitations

One limitation of this study was that G1 self-reports of current marijuana use were not
available. Instead, G2 reports of G1 current use were used. G1 self-reports of current use
may have been more predictive. A second limitation was that second caregiver historical
substance use measures were not included, since these individuals were not part of the SSDP
study. A third limitation was the somewhat low reliability of child norms measures assessed
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at early ages. Still, these scales were significantly associated with child substance use,
demonstrating that they did capture useful variance. A fourth limitation is that, although the
pattern of results is consistent with directional hypotheses whereby parent use influences
child norms, which then influence child use, the present analyses of concurrent measures
preclude conclusions about causal order. Fifth, results will generalize most clearly to
families where parents have some degree of face-to-face contact with their child. Finally,
both parents and grandparents pass on their DNA to children, but genetic mechanisms were
not tested here. These limitations are balanced by substantial strengths. The present study
used prospective, longitudinal data spanning 3 generations. Three-generation studies are
rare, yet they can provide important information about the intergenerational transmission of
substance use. Other strengths included consideration of both current and historical
substance use by family members, inclusion of grandparents, and testing of mediating
mechanisms.

Implications of Marijuana Legalization

Since wave 7 TIP data were collected in 2012, 4 U.S. states have legalized non-medical
marijuana use for adults age 21 and older; other states are poised to follow. “Adults” of
course includes parents. Many preventionists hypothesize that legalization of adult non-
medical marijuana use will lead to earlier initiation, increased prevalence, and increased
frequency of use among youth, even though use remains illegal for them [32-35]. This is
because legalization of adult marijuana use may impact several known risk factors for youth
marijuana and other drug use, including parent marijuana use and social norms about drug
use. Based on the results of this study, increases in parent marijuana use under legalization
may plausibly be accompanied by increases in youth marijuana and alcohol use, pro-
substance use norms, and perceptions of peers as having pro-substance use norms.

There is little empirical information to date about the impact of legalization of non-medical
marijuana on adult use and youth norms. In early data from Washington State, parents and
youth report that marijuana legalization had little effect on their perceptions about the
acceptability of adult and teen use or on their self-reported likelihood to use [36]. Data from
the National Survey on Drug Use and Health show statistically significant increases in
marijuana use among adults in Washington and Colorado from 2011/2012 to 2012/2013
(from ~12% to 14%-15% prevalence of past-month use) [37], as well as an increase in
marijuana use among U.S. adults nationally in 2014 versus 2002-2013 [38]; any relationship
to marijuana legalization has yet to be established. Although the extent to which rates of
parent marijuana use may change under legalization remains unclear, empirical data and
monitoring are critically needed in order to understand the implications of marijuana
legalization for youth substance use and to inform state and national marijuana policy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications and Contribution

This study used prospective, 3-generation data to test whether parent and grandparent
marijuana use predicts child substance use. Parent current marijuana use increased the
probability of child alcohol and marijuana use, implying that increases in parent use
under marijuana legalization may increase the likelihood of youth alcohol and marijuana
use.
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Table 1

Sample demographic information

Demographic variable

Prevalence (%0)/ Median

G3 race/ethnicity

Caucasian 35%
African American 16%
More than one race 36%
Asian/Pacific Islander 11%
Native American 3%
Hispanic? 12%
G3 female 49%
G2 parent race/ethnicity
Caucasian 41%
African American 23%
More than one race 13%
Asian/Pacific Islander 19%
Native American 4%
Hispanic? 7%
G2 female 60%
Median family income in 2010 $55,001 - $60,000
G2 eligible for free/reduced school lunch in grades 5-7 52%

a.. L . ] . .
Hispanic is not mutually exclusive with racial categories.

Percentages may sum to greater than 100% due to rounding.
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