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660 S. Euclid, CB 8134 , Saint Louis, MO 63110, USA, Phone: 314-2861778; Fax: 314-
2862213.

Highlights

* Heritability of cigarette and cannabis use is similar across ethnic groups.
* No ethnic differences in genetic or environmental influences on covariance.
* Shared environment more important in European-Americans.

ABSTRACT

Background: Use of cigarettes and cannabis frequently coiscélle examine the role of genetic and
environmental influences on variation in and caat@oin between tobacco cigarette and cannabis use
across European-American (EA) and African-Ameri¢aA) women. Methods: Data on lifetime

cannabis and cigarette use were drawn from intesviaf 956 AA and 3,557 EA young adult female
twins and non-twin same sex female full siblingsirT modeling was used to decompose variance in and
covariance between cigarette and cannabis usadllitive genetic, shared, special twin and noneshar
environmental sourcefResults: Cigarette use was more common in EAs (75.3%, @5%73.8-76.7%)
than AAs (64.2%, 95% C.I. 61.2-67.2%) while cansalse was marginally more commonly reported by
AAs (55.5%, 95% C.l. 52.5-58.8%) than EAs (52.4%B%®C.1. 50.7-54.0%). Additive genetic factors
were responsible for 43-66% of the variance inrgitia and cannabis use. Broad shared environmental
factors (shared + special twin) played a more figanit role in EA (23-29%) than AA (2-15%) women.

In AA women, the influence of non-shared environtngas more pronounced (42-45% vs. 11-19% in



EA women). There was strong evidence for the sammlifl influences underlying use of both
substances{=0.82-0.897.1=0.70-0.75). Non-shared environmental factors vadse correlated but
less so1=0.48-0.66). No racial/ethnic differences were apphin these sources of covariation.
Conclusion: Heritability of cigarette and cannabis use is pamable across racial/ethnic groups.
Differences in the contribution of shared and nbared environmental influences indicate that déffeer
factors may shape substance use in EA and AA women.

KEYWORDS: Cannabis; Tobacco; Cigarette; Initiation; Twin;ritability

1. INTRODUCTION

According to the most recent estimates from theddal Survey of Drug Use and Health, 86.8%
of lifetime cannabis users aged 12 and older redatlifetime history of tobacco cigarette use @hil
61.7% of cigarette smokers also reported smokingalis during their lifetime (Substance Abuse and
Mental Health Services Administration (SAMHSA),120). Adolescents reporting dual use are more
likely to experience problems with both drugs, irtthg rapid escalation to more involved stagessef u
and difficulty quitting (Agrawal et al., 2008; Peteet al., 2012; Timberlake et al., 2007).

Contributors to the co-occurring use of cannabi@garettes include risk and protective
influences that shape a general liability to experitation with multiple substances (Hawkins et al.,
1992) as well as influences specific to cigaretig @nnabis co-use (e.g., shared route of adnatistr
(Agrawal et al., 2012)). Both genetic and environtakinfluences play a role in the shared vulnditsbi
to cannabis and cigarette use (Agrawal et al., 26840 et al., 1999; Young et al., 2006). One study
suggested a genetic correlation as high as 0.7&a#a et al., 2010) between cannabis and cigaustie
while another suggested a more modest overlap=d.31 (Young et al., 2006). Environmental
contributions on these early stages of substareears be further parsed into those that make member
of twin and sibling pairs similar to each othee(ishared environment) and those that are indlddu
specific, with more robust evidence for the shanfldences being correlated than the non-sharedifgo

et al., 2006). However, a study using a subsdtefiata from this study showed that in African Aicean



(AA) women, the relationship between timing of dnsecigarette smoking and cannabis use was
prominently attributable to overlapping individusdecific environmental factors € 0.95) (Sartor et al.,
20009).

The strong evidence for the heritability of and tho-heritability between lifetime use of cannabis
and cigarettes comes almost entirely from inteomati research conducted in twin samples of European
origin. In U.S. populations, this is particularlgoblematic given significant variations in the sat#
cannabis and cigarette use across race/ethnicityré@® et al., 2011; Griesler and Kandel 1998; lseste
al., 2015; Wallace, Jr. et al., 2003; Wu et al180Racial/ethnic differences are also particylarl
pronounced in females with AA adolescent girls godng adult women appearing to be less likely than
their European American (EA) counterparts to ugarettes and cannabis (Garrett et al., 2011; Kelyes
al., 2015; SAMHSA, 2014; Wallace, Jr. et al., 2008)addition, although cigarette use typicallyqates
cannabis use in EAS, reverse gateways (cannalmsebeifjarettes/alcohol) are somewhat more common
in AAs than EAs (Sartor et al., 2013; Vaughn et2008). Notably, these variations in prevalenue a
sequence may relate to differing societal attitudesards cannabis and cigarette use, the relative
availability and exposure opportunity of the twaigls as well as to putative differences in biologica
response to anticipation and receipt of drug-rdlagsvards. For cigarette use, we are only awafe of
studies, including two by us in the sample undedyhere, that show that additive genetic factors
explain similar proportions of variance (40-50%)YiAs and EAs (Sartor et al., 2009, 2015; Whitfietd
al., 2007). However, in a recent study by our gr¢igrtor et al., 2015), the remainder of the vagain
cigarette use was solely attributable to individsaédcific environmental factors (44%) in AA twinsie
in EA twins, substantial influence of both indivadtspecific (10%) and shared environmental factors
(34%) was noted for cigarette use. Likewise, weehareviously reported that timing to cannabis gse i
heritable in AA female twins (0.52) and that théerof shared environment is limited (Sartor et 2009).
However, no study to date has examined the bivaareationship between lifetime use of cannabis and

cigarettes in AA and EA twins.



In the current study, we utilize a large, genpaulation sample of adult female twins and non-
twin siblings of self-described AA (n=956) and EA=B557) ancestry to examine the role of additive
genetic, shared environmental and individual-sjpeeifivironmental influences on the covariance
between lifetime cigarette and cannabis use anebttemt to which the magnitude of their contribatio
varies across race/ethnicity.

We leveraged a sample of females who are notaldgnstudied in addiction research. Importantly,
AA females appear to be at low risk for both cammalnd cigarette involvement, relative to EA fersale
both during adolescence (Keyes et al., 2015; Walldc et al., 2003) and adulthood (SAMHSA, 2014).
Thus, access to related individuals of AA anceistgyunique aspect of the present study — we ace al
not aware of other datasets of this magnitude wihwins. Further, by utilizing a young adult sarapl
we circumvented concerns regarding lack of adequapertunity for experimentation with cannabis
(Wagner and Anthony 2002).

2. MATERIALSAND METHODS

2.1 Participants

The sample was composed of female twins who coemplite fourth wave of data collection for the
Missouri Adolescent Female Twin Study MOAFTS anchdde participants from the Missouri Family
Study (MOFAM). Data on male twins were not collecke MOAFTS, although male siblings did
participate in MOFAM but were not included in theegent study.

2.1.1 MOAFTS. The Missouri Adolescent Female Twin Study (MOAFHg&ath et al., 2002; Knopik et
al., 2005) is a population-based longitudinal stafiffemale twin pairs born between July 1, 1978 an
June 30, 1985 in Missouri to Missouri-resident pgseThe sample was demographically representative
of the Missouri population at the time the twing&born, with nearly 15% of twins being African-
American (AA) and the remainder being of Europeanefican (EA) descent. A baseline interview was
conducted with 3,258 twins beginning in 1995 (madige=15 years). All available twins were targeted
for three waves of telephone interviews (Waves &ndl 5, at median ages 15, 22, and 24 years,

respectively). Between 2002 and 2005, all twingiftbe target cohort (excluding those who had



withdrawn from the study or whose parents asketthieafamily not be re-contacted) were contacted fo
Wave 4 interviews. As all twins (N=3,787) were Eays of age or older at the time of recruitment for
Wave 4, sensitive questions regarding their ilicibstance use was queried. Therefore, we limited t
sample to MOAFTS participants who completed waugtdrviews, but data from other waves (including
the subsequent Wave 5, conducted from 2005 to 20083h were available for over 95% of Wave 4
participants, were integrated as well. The Wavame consisted of 1,038 monozygotic (MZ) twin
pairs, 735 dizygotic (DZ) twin pairs and 241 twimkose co-twins did not participate.

The MOAFTS protocol was approved by the Washindtaiversity School of Medicine Human
Research Protections Office. All twins 18 yearsaialder gave informed consent prior to study

participation.

2.1.2 MOFAM. MOFAM is a longitudinal family study that includdifyh-risk and low-risk subjects and
was designed to investigate the impact of patericaholism on offspring outcomes in an ethnically
diverse sample of youth, with oversampling of Adnfhes (55%) to increase the statistical power to
detect differences in outcomes by race/ethnicitydatailed elsewhere (Calvert et al., 2010), batwee
2003 and 2009, Missouri state birth records weesl tis identify families with at least one child ddiS,
15, 17 or 19 years (the same age range targetd@HFTS) and at least one full sibling aged 13 or
older. Biological mothers completed brief telephsoeeening interviews to determine level of fanhilia
risk for alcoholism. Families in which the motheported that the biological father had a history of
excessive drinking were classified as “high rigkl'others were classified as “low risk.” An additial
group of families was selected from men identifi@ebugh driving records as having 2 or more drunk-
driving convictions and classified as “very higbki’ Sample enrollment occurred over 6 years. Altot
731 females (of 1,461 offspring interviewed) congdieat least one interview. For the current analyse
163 full-sibling pairs, 30 full-sibling trios, aril5 individuals with no female sibling interviewtdavere
included — 81% of these women were intervieweaadst twice. Of the 511 women who were recruited in

the first 3 years and were interviewed at leasepB86% had 2 or more, and 73% had 3 or more falipw



interviews. Rates are comparable across EA and Afen. These retention rates are quite good,
particularly in light of the high risk nature ofdtiamilies to which these women belonged.

The MOFAM study protocol was approved by the Wagtdn University School of Medicine
Human Research Protections Office and by the EBdesd of the State Department of Health and
Senior Services in accordance with regulations guorg the use of vital records in research. Abjsots
aged 18 and older provided informed consent poanterview, with parental consent and offspring

assent obtained for those under age 18 prior ticjeation.

2.2 Procedure and Assessment Battery for MOAFTS and MOFAM

MOAFTS and MOFAM assessments were nearly identigalesign to facilitate integration of
data across studies (with adjustments for diffegerin ascertainment strategies). In both studets, d
were collected via telephone interview by trainetgiviewers using a modified version of the Semi-
Structured Assessment for the Genetics of Alcoh([SSAGA; Bucholz et al., 1994). The SSAGA was
designed to assess substance use history, psichiabrders, and other related psychosocial dosnain
Other than the wave 5 MOAFTS interview, which c@eethe 2 years between Wave 4 and 5
assessments, interviews queried lifetime psychiatrd psychosocial history.
Lifetime Cigarette use. Cigarette use was defamdver having smoked one or more cigarettes.
Participants who responded “Yes" to the questioavityou ever tried a cigarette?” at any wave cd dat
collection were classified as positive for use.
Lifetime Cannabis use. Participants who resporided" to the question “Have you ever used
marijuana?” at any wave of data collection werssiked as positive for use.

Those who reported a lifetime history of use wdse asked about how old they were when they first

used the substance.
2.3 Data Analysis: Twin-Sbling Modeling

Quantitative genetic analyses were used to edithatrelative contributions of genetic and

environmental factors to use of cigarettes andofisannabis, and the overlap between them. Chlssic



twin models were used to estimate the role of addgenetic factors (A), shared environmental feccto
(C; environmental influences that make twins sintiteeach other), and non-shared environmental
factors (E; environmental influences not sharetiigs, as well as error variance). Non-additiveejgn
influences (D) were not modeled as there was nieedgie for them from inspection of the twin
correlations (Neale and Cardon 1992). Correlatioi3Z twin and non-twin siblings, who share their
genetic material to the same extent, were compamddlifferences in these correlations were atteithtio
an additional special twin environment parametersfurces of twin similarity that do not relatentan-
twin sibling resemblance; e.g., sharing a classtapnratero effects).

A bivariate model was fitted to raw categoricaladfitom twins and siblings in the statistical softeva
package Mx (Neale, 2004), which uses full informatmaximum likelihood estimation. A series of sub-
models were tested to assess statistical signdecahthe A, C, T, and E influences and whethesahe
influences could be equated across AA and EA suplesmThe difference between the -2 log likelihood
fit of the full model and the nested sub-model,ahhi distributed as chi-square for the given deg)af
freedom, was used to determine relative fit. Aliimodels were adjusted for age and study design
variables (MOFAM low risk, high risk or very higrsk).

3. RESULTS
3.1 Substance Use

Cigarette use was more common in EAs (75.3%) welat AAs (64.2%) while cannabis use was
marginally, but significantly, more commonly repadtby the AA (55.5%) than the EA (52.4%)
participants. Cigarette use (mean age at onseyed) typically preceded cannabis use (mean age at
onset ~17 years) in both racial/ethnic groups Tsd®e 1). As shown in Table 1, 50.3 and 46.4% of EA
and AA participants respectively reported usinghistbstances. While a fair proportion of women
reported cigarette use alone (25.0 and 17.8% foaBtRAA respectively), cannabis use in the absefce
cigarette use was uncommon but more prevalent if®3%) relative to EA (2.1%) women. Reverse

gateways (i.e., onset of cannabis use before thetafi cigarette use, by at least one year) were



uncommon in general, however AA women (23.5%) waoee likely than EA women (5.4%) to endorse
this pattern of onsets.
3.2 Twin-Sbhling Models.

Twin and sibling pair correlations were lower in Aampared to EA womefTable 2). Details
of the model-fitting procedure are presented indiermpentary Table'l The model-fitting indicated that
there were significant familial influences on botharette and cannabis use in AAs; however, weccoul
not determine the extent to which this familialitgs attributable to genetic, shared environmeatad/or
twin specific environmental factors (either all Arpmeters could be dropped or all C+T parameters
could be dropped, but a model dropping A, C, amameters simultaneously was rejected). For EAs,
there were genetic influences on both cigarettecantabis use and either source of familial
environment, C or T, could be excluded from the aetollut not both.

Based on this pattern of results, for both radialfie groups and substances, we proceeded with a
model that allowed for A and E and combined thesesiof familial environment (C+T; broad family
environment) into a single parameter (Table 3)ngs$his model, we noted that, for each substanhdgew
either A or C+T could be equated across racialietproups, the total extent of familial variance
(A+C+T) was substantially greater in EA relative® women (i.e., for cigarettes: 54% in A%. 89%
in EA; for cannabis: 58% in AAs. 81% in EA). Consequently, the role of individugksific
environment was significantly less pronounced inviE&#nen, particularly for cigarette use. Sensitivity
analyses revealed that estimates of E for cigansttén AA women might be 2.15 to 7.35 times greate
than those for their EA counterparts (Supplemefigire £), and that for cannabis use, the E in AA

women might be 1.10 to 3.70 times greater tharEthestimate (Supplemental Figurd.2

! Supplementary material can be found by accessimgtline version of this paper at
http://dx.doi.org and by entering doi:...
2 Supplementary material can be found by accessimgrline version of this paper at
http://dx.doi.org and by entering doi:...
3 Supplementary material can be found by accessimgriline version of this paper at
http://dx.doi.org and by entering doi:...



Finally, we estimated the extent of genetjd,(broad familial environmentaldy) and
individual-specific environmentalgy correlations for both racial/ethnic groups (Tal)eWe were
unable to resolve the extent to whighor rc.t contributed to the covariance between cigarette an
cannabis use in AA twins. However both genetic famdily environmental sources of covariance could
not be simultaneously constrained to zero, indicptiverlapping sources of familial influence with
insufficient power to determine the source of tmifial overlap. For the EA twins, both and e.r were
significant and substantial; confidence limits gated the possibility of complete overlap across
substances in both sources of variance. Despital/etbnic differences in the magnitude of E foctea
substance grwas moderate for both AAs and EAs, and could hmategl in magnitude across the
racial/ethnic groups.

4. DISCUSSION

To our knowledge, this is the first study to exaenihe role of genetic and environmental
influences on cannabis use, and on covariationdmivwannabis use and cigarette use, separatefy in E
and AA women. Our study also includes the largastlver of AA twins currently available for the study
of substance use. We broadly replicated existio@gWathnic trends in cannabis and cigarette usie wi
one exception in that rates of cannabis use irsample were comparable, if not marginally higheA
than EA women and this difference was more pronedric MOAFTS, which is a general population
twin sample. As we relied on multiple longitudimaports of cannabis use, it is possible that awdyst
design allowed participants greater opportunitgdmit to a potentially illicit behavior, particulgr
during adulthood.

We have previously reported on univariate estimgtesigarette use in the same sample (Sartor
et al., 2015); that study found that while gengtftuences made similar contributions in both
racial/ethnic groups, EAs and AAs diverged in tRiept to which environmental factors shaped their
cigarette use. While the influence of familial evimental effects were quite pronounced for EA wome
in the univariate analysis, non-genetic sourcesadfince in AA women were almost entirely individua

specific in nature. The current study reveals simiacial/ethnic differences exist for cannabis use



familial environment was somewhat important in Evnis while individual-specific environmental
factors dominated in AA pairs.

The relative contribution of individual-specific\éeronmental factors varied, both across
substances and racial/ethnic groups. In EA wonaatofs specific to individual members of a twinrpai
were modest but nearly twice as prominent (andéssitatlly different) for cannabis (19%) as for cigte
use (11%). The role of E on both substances wascalssiderably greater in AA (42-45%) versus EA
(11-19%) women. Estimation of E arises from theiakion of the MZ twin correlation from unity (i.e.,
rvz#1l; (Evans et al., 2002)) and reflects person-sjpefeittors as well as measurement error, although
the latter is unlikely to be a major concern fangie binary indices of lifetime substance use iradult
population. Such differences in twin concordanaess substances and ethnicities (i.e., overall>AA
EA; in EA: Cannabis > Cigarette) might be due tdations in social attitudes towards and relative
availability of substances across ethnic groupd,veithin the EA twins, to differences in the legéhtus
of the drugs (Boardman et al., 2010; Shanahan afer2005). For instance, while cannabis is more
socially accessible in AA populations (Wallace amaroff 2002), AA girls (but not boys) are less like
than their EA counterparts to report lifetime aadent cannabis use (Schepis et al., 2011). Another
possible contributor to reduced familial and insehE variance in AA twins and siblings may be
exposure to an authoritarian form of parental nwirig (Tamis-LeMonda et al., 2008), which has been
shown to be more associated with reduction in sulogt involvement in AA than in EA youth.
Interestingly, studies have shown that the relativeortance of familial sources of variance is ratizted
in the presence of increased parental superviflaik et al., 2007). An alternate explanation isuesd
power associated with the notably smaller numbekfopairs (e.g., for MZ: 111 vs. 853, Table 2).
Despite this limitation, confidence limits on therelations suggest that the reduced yAandrp; are
meaningful.

Despite differences in the relative magnitude @ifliences on variance in cannabis and
cigarette use and, importantly, across racial/etgroups, the degree to which these factors inflagn

covariance between the two substances did nota@pss EA and AA women. About 23-44% (Table 4)



of the individual specific environmental varianoecennabis and cigarette use was shared. Thug whil
the magnitude of person-specific influences diffici@ each substance, the qualitative nature afeho
influences was similar across them.

In contrast to the variability in estimates of Eindividual differences in and between cannabis
and cigarette use, the role of genetic influencas gomparable across substances and racial/ethnic
groups. Heritability estimates (43-66%; Table 3yev&milar across racial/ethnic groups and
approximated reports from other studies of Europe@m cohorts (Madden et al., 2004; Maes et al.,
2006; Pergadia et al., 2006; Verweij et al., 204i8k et al., 2005). Results from the bivariate nmode
suggested that these genetic influences were hagidypossibly, perfectly correlated across the
substances (Table 4). Such shared genetic faaiatd mclude predisposition to a third, heritabkat
such as a general liability to disinhibited behawi@Hicks et al., 2011) or a shared vulnerabilitytte use
of drugs that utilize combustion/inhalation as ti&in route of administration (Agrawal and Lynskey
2009; van Leeuwen et al., 2011). Alternatively, @erelated to cigarette use may also be linkediseto
of cannabis use, such as brain-derived neurotrdpbtor BDNF). TheBDNF variant rs6265 has been
linked to cigarette use at p = 1.8 x®{@obacco and Genetics Consortium 2010). A recenlysalso
related this variant to cannabis use (Agrawal .eR8l15). Another study examining polygenic scores
derived from a genomewide association study ofdobamoking found these scores to predict a modest
but significant proportion of variance in cannalig as well (Vink et al., 2014).

While we could not disentangle shared and spewial¢nvironmental influences from each
other, likely due to low power, there was evidetizd broad shared environmental factors were more
significant for EA than AA women. This observatialigns well with multiple studies showing that AA
youth are less vulnerable to peer effects (Conn\dautks 2014; Mason et al., 2014; Wallace and Muroff
2002) and deviant sibling influences (Cataland.ett992) and that, in fact, EA women are most
susceptible to peer attitudes towards substancéMeson et al., 2014). Even though religious atterd

is more common in AA youth, its protective assaoratvith substance use is more pronounced in EA



youth (Wallace and Muroff 2002). As these factass @mmonly shared by twin and sibling pairs, we
anticipate that they contribute to variance in EA ot AA women.

Other notable limitations of our study include gussibility of retrospective recall bias; however
as the sample is relatively young, we anticipagedtfiects of recall bias to be minimal. Second)as
sample consists of young women, results may noapatate to other demographic groups. Third, the
binary indices used in this study reflect initiatiand there is significant variability in the exten
cigarette and cannabis use that is not captureddmy (i.e., used once or twice versus daily/problem
users). Thus, we are uncertain about where ingaetsim of liability these race/ethnic differencesy
be occurring. Fourth, we did not assess whethdicjmants were also smoking products that combined
cannabis and tobacco. While the practice of adftibgcco to cannabis joints is uncommon in the pitese
population (and rare in the United States; Reaah. €2008), its role should be carefully examined i
international samples where the practice is com(Betanger et al., 2011) even in individuals who do
not report cigarette smoking (Belanger et al., 2@&ge et al., 2014). We also did not query paudicts
about blunt smoking (i.e., rolling marijuana in@igvrappers, which may contain a small, residual
amount of tobacco). The practice of blunt smoksgibre common in AA populations but less so in
women (Fairman 2015; Timberlake 2013). Fifth, ratesigarette and cannabis use were somewhat lower
in MOFAM, which might have impacted our estimataC+T as MOFAM was the sole source of
nontwin siblings. MOFAM women were somewhat youriipan MOAFTS women at their last
assessment (2&. 25 years, Table 1) and may have been margireskylikely to have surpassed the full
risk period for onset of cigarette and cannabis This age and sample effect was accounted fdt in a
twin modeling, nonetheless combining a general [aioun cohort of twins with a sample with

overrepresentation of high-risk families may havifuienced our findings.

Our study indicates that while heritable variatiomigarette and cannabis use is comparable

across racial/ethnic groups, the impact of famileisus individual-specific sources of environménta



influence vary markedly across EA and AA women.tierr unpacking the substance use trajectory to

identify precisely when these racial/ethnic diffezes emerge will be critical for future studies.
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Table 1. Demographic and substance use characteristics of African-American and European
American female twin and sibling pairs.

African-Americar Europea-Americar
n=956 n=3557
MOFAM participant % (r 42.3% (N=40¢% 9.2% (N=326
MOAFTS participant % (1 57.6% (N=551 90.8% (N=3231
Study Design Grot
‘B MOFAM low risk 17.6% (N=16€ 2.8% (N=98
. MOFAM high risk 12.8% (N=122 2.0% (N=70
MOFAM very high risk 12.0% (N=11F 4.4% (N=158
MOAFTS (general populatio 57.6% (N=551 90.8% (N=3231
MOAFTS: Monozygotic twin (MZ) | 24.6% (N=235, with 111 pail @ 50.3% (N=1790, with 85




% (n)

pairs’

MOAFTS: Dizygotic twin (DZ), %
(n)

33.1% (N=316, with 143 pairs

40.5 (N=1441, with 663 pair

MOFAM: Full Sibling (FS), % (n)

42.4 (N=405, with 88 pairs ar

9.2 (N=326, with 75 pairs and :

13 trios) trios)
Mean age at first interview (S 18.0 (3.8 16.8 (3.3
. MOFAM 17.8 (3.7 17.3 (3.4
= MOAFTS 18.2 (3.9 16.7 (3.3
Mean age at last interview (S 23.5 (3.9 24.2 (3.0
MOFAM 21.6 (4.3 215 (4.1
. MOAFTS 24.8 (2.8 24.5 (2.7

Ever smoked a cigarette*,

64.2% (61.— 67.2,

75.3% (73.¢ 76.7

‘B MOFAM

59.5%(54.7— 64.3,

66.6% (61.. 71.7

. MOAFTS 67.6% (63.+ 71.6 76.1% (74.+—77.6
Mean age at cigarette use (: 14.6 (3.5 14.1 (3.2

. MOFAM 149 (3.4 14.2 (3.4

: MOAFTS 14.4 (3.6 14.1 (3.2

Ever tried cannabis*,

55.5% (52.5- 58.8,

52.4% (50.— 54.0]

. MOFAM 52.8% (48.(-57.7 50.6% (45.2— 56.0

. MOAFTS 57.7% (53.6- 61.8 52.5% (50.6- 54.2'
Mean age at cannabis use ( 16.6 (2.7 16.7 (2.5
MOFAM 16.0 (2.4 16.0 (2.5
. MOAFTS 17.1 (2.7 16.8 (2.5

SubstanciUse Profil

£ Neither substance*

26.5% (23.- 29.3,

22.7% (21.= 24.0

(N=253) ‘ (N=806) ‘
& Cigarettes only* (1N7.:8l°/7o O()15.4_ 20.2) (2{\?.:%)?9()23.6— 26.4
# Cannabis only* (9N3=°§9()7-5— 11.2] (2N1:°/7o 4()1.@ 2.6)
# Both cigarettes and cannabis* ?N6'=ﬁ)ﬁ)3()43'2_ 49.6, 5(?\];”;/; gg-f— 51.9

Substance use seque

Cigarettes first*

61.3% (56.~ 65.8,

80.3% (78.4-82.2]

(N=269) (N=1418)
Both within same year 15.3% (11.¢- 18.6 14.3% (12.6- 15.9,
Y (N=67) (N=252)
g 235% (19.5-27.4) 5.4% (4.4- 6.5)
* 4
Cannabis first (N=103) (N=06)

*Significantly different between EA and AA wom




Table 2. Twin-pair and sibling-pair tetrachoric corretats for cigarette and cannabis use in African-

Americans and European Americans.

I’Mz rDZ rFS
(MOAFTS) (MOAFTS) (MOFAM)
African American N=111 pair N=143 pair N=127 pair®

Use of Cigarette

0.59 (0.35 0.82

0.28 (0.0 0.54.

0.33 (0.06- 0.58

Use of Cannabi

0.63 (0.42-0.84

0.30 (0.06- 0.54

0.53 (0.26-0.77

European Americal

N=853 pair

N=663 pair

N=126 pair”

Use of Cigarette

0.90 (0.86—0.93

0.64 (0.54-0.73,

0.53 (0.31-0.75

Use of Cannabi

0.80 (0.75-0.85

0.57 (0.47- 0.66.

0.61 (0.4C—0.81

NOTE: all correlations significant p < 0.05

%includes 88 families with two siblings interviewehd 13 families with three siblings

interviewed (yielding three pairs of respondentsh¢a

®includes 75 families with two siblings interviewesthd 17 families with three siblings

interviewed (yielding three pairs of respondentsh¢a

Table3. Standardized proportions of variance [95% Canfak Intervals] attributable to additive

genetic, shared environmental, and non-sharedamaintal influences for the final model examining
the genetic and environmental contributions tocthmorbidity between cigarette and cannabis use in

African-American and European-American twin andisgpairs.

Additive Geneti

Broad Family

Environment (C+T)

Nonr-sharec
Environment

African-American:

Use of Cigarette

0.52 (0.0C- 0.73

0.02 (0.0C- 0.47,

0.45* (0.27- 0.76,

Use of Cannabi

0.43 (0.0C— 0.78

0.15 (0.0 0.55,

0.42* (0.22- 0.67.

European Americal

Use of Cigarette

0.66* (0.46- 0.88

0.23* (0.03- 0.43

0.11* (0.07- 0.15

Use of Cannabi

0.52* (0.32-0.72

0.29* (0.09- 0.45

0.19* (0.15- 0.25

* Indicates variance component significanp < 0.05

Table 4. Genetic (), family environmental (broadg), and non-shared environmental)) orrelations
between cigarette use and cannabis use in Africarfigan and European American twins and sibling

pairs.

Cros«-substance,

Crosssubstancec

Cros«-substanceg

African-American:

0.82 +1.00-0.91

0.75 -1.00- 1.00

0.48* (0.20- 0.79

European Americal

0.89* (0.71- 1.00

0.70* (0.26- 1.00

0.66* (0.41- 0.83

Note: i,=additive genetic correlation c=family and twir-specific environmental correlatior==nor-




ACCEPTED MANUSCRIPT

shared environmental correlati
* indicatesp < 0.05




